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Service 
O&M  Operations and Maintenance 
OBGMA Ojai Basin Groundwater Management Agency 
POTW   Publicly Owned Treatment Works 
Prop. 84 Proposition 84 
PUC  Public Utility Commission 
RAP  Region Acceptance Process 
RMS  Resource Management Strategy 
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RO  Reverse Osmosis 
RWRMP Renewable Water Resource Management Program 
RWQCB  Regional Water Quality Control Board 
SCAG  Southern California Association of Governments 
SCCWRP Southern California Coastal Water Research Project 
SDWA  Safe Drinking Water Act 
SLR  Sea Level Rise 
SOAR  Save Our Open Space & Agricultural Resources 
SSO  Site Specific Objective 
SVWQCP Simi Valley Water Quality Control Plant 
SWAMP  Surface Water Ambient Monitoring Program 
SWAP  State Water Assessment Program 
SWP  State Water Project 
SWQPA  Storm Water Quality Protection Area 
SWRCB  State Water Resources Control Board 
TAC  Technical Advisory Committee 
TCWTP  Tapo Canyon Water Treatment Plant 
TDS  Total Dissolved Solids 
TMDL   Total Maximum Daily Load 
UC  University of California 
UCCE   University of California Cooperative Extension 
USDA   U.S. Department of Agriculture 
USBR  U.S. Bureau of Reclamation 
USFS   USDA Forest Service 
USFWS  U.S. Fish and Wildlife Service 
USGS   U.S. Geologic Survey 
USCR  Upper Santa Clara River 
USDI   U.S. Department of the Interior 
UV  Ultraviolet (Light) 
UWCD  United Water Conservation District 
UWMP   Urban Water Management Plan 
VCIRWMP Ventura Countywide Integrated Regional Water Management Plan (now WCVC) 
VCCOG  Ventura County Council of Governments 
VCRCD   Ventura County Resource Conservation District 
VCWPD Ventura County Watershed Protection District 
VCWWD Ventura County Water Works District 
WCVC  Watersheds Coalition of Ventura County 
WDR  Waste Discharge Requirement 
WLA  Waste Load Allocation 
WMI  Water Management Initiative 
WMP  Watershed Management Plan 
WQO  Water Quality Objectives 
WUE  Water Use Efficiency 
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ABOUT THE PLAN 

 
This	2014	WCVC	Integrated	Regional	Water	Management	Plan	(IRWMP)	Update	is	the	product	of	an	
intensive	 stakeholder	 process	 conducted	 under	 the	 direction	 of	 the	 Watersheds	 Coalition	 of	
Ventura	 County	 (WCVC).	 	 The	 2014	 IRWM	Plan	 reflects	 the	 unique	 needs	 of	 a	 diverse	 region	 in	
Ventura	County,	which	encompasses	three	major	watersheds,	ten	cities,	portions	of	the	Los	Padres	
National	Forest,	a	thriving	agricultural	economy,	and	is	home	to	more	than	823,000	people.			
	
The	Plan	was	prepared	with	 funds	provided	by	 local	participating	agencies	and	a	Proposition	84	
Round	One	Planning	Grant.	 	A	number	of	 individuals	have	contributed	 to	 the	development	of	 the	
Plan	(see	Acknowledgements),	including	consultants,	representatives	of	local	agencies,	and	County	
staff.		Development	of	the	2014	IRWM	Plan	has	been	a	true	collaborative	effort.		
	
The	2014	 IRWM	Plan	 is	 a	 comprehensive	document	 that	primarily	 addresses	Region‐wide	water	
management	 and	 related	 issues.	 	 The	 Plan	 complies	 with	 the	 State	 Guidelines	 and	 IRWM	 Plan	
Standards	 and	 provides	 for	 integration	 of	 project	 and	 program	 implementation	 strategies	which	
best	address	the	needs	and	objectives	of	the	Region.			
	
The	 Plan	 supports	 the	 development	 and	 implementation	 of	 individual	 watershed	 management	
plans	 for	 each	 of	 the	 three	major	watersheds	 in	 the	 Region	 (Calleguas	 Creek,	 Santa	 Clara	 River,	
Ventura	 River),	 which	 focus	 more	 directly	 on	 monitoring	 and	 implementing	 projects	 that	 are	
watershed‐specific.	 	 Watershed‐specific	 plans	 allow	 for	 more	 localized	 stakeholder	 review	
reflecting	input	that	is	more	difficult	to	achieve	on	the	larger	scale	of	the	regional	IRWM	Plan.	 	As	
such,	 three	 watershed‐specific	 sub‐sections	 that	 contain	 more	 detail	 about	 each	 watershed	 are	
included	in	Appendices	A,	B	and	C	respectively.			
	
Appendix	H	of	this	Plan	also	includes	the	final	results	of	two	focused	studies	funded	by	the	Round	
One	Planning	Grant;	the	Biodigester	Feasibility	Study	for	the	Ventura	River	Watershed	and	Phase	I	
of	an	update	to	the	Regional	Groundwater	Flow	Model	in	the	Santa	Clara	River.	
	
How	to	Read	This	Document		
	
The	2014	WCVC	IRWM	Plan	has	been	formatted	to	address	the	State	Guidelines	and	Plan	Standards	
for	IRWM	Plans	and	to	meet	local	needs.		Each	section	contains	required	IRWM	Plan	elements,	work	
plan	 components	of	 the	Proposition	84	 IRWM	Planning	Grant,	 as	well	 as	 information	 that	 serves	
local	needs	for	data	collection	and	management	and	future	planning.		
	
For	purposes	of	the	2014	WCVC	IRWM	Plan,	and	unless	otherwise	indicated,	when	the	term	"Santa	
Clara	River	Watershed"	is	used,	the	term	applies	to	the	Ventura	County	–	or	“lower”	portion	of	the	
Santa	Clara	River	Watershed.		
	
There	are	a	variety	of	terms	used	in	this	IRWM	Plan	which	may	have	more	than	one	meaning	when	
used	in	other	reports	or	for	other	purposes.		The	State	Guidelines	for	IRWMP	development	do	not	in	
all	 cases	 clearly	 define	 the	 terms	 used	 here;	 therefore,	 for	 the	 purposes	 of	 this	 IRWM	 Plan,	 the	
terms	listed	below	have	been	interpreted	as	follows	by	the	WCVC:			
	
Goal	–	an	overarching	or	general	statement	regarding	a	desired	outcome		
Objective	–	a	specific	desired	outcome	



2014	Integrated	Regional	Water	Management	Plan	
  
 

vii	
About	the	Plan	

 

	
Strategy	 –	 one	of	 the	20	water	management	 strategies;	 a	means	by	which	 to	 effectively	manage	
water	resources	in	the	Region	
Project	or	Program	–	a	specific	effort	to	carry	out	an	objective	
Integration	–	a	combination	of	parts	or	objects	that	work	together	well;	coordination	of	projects	or	
programs	in	the	IRWM	Plan	which	provide	multiple	benefits	and/or	meet	multiple	objectives	
	
Proposition	 50	 and	 84	 Implementation	 Grant	 Applications:	 	 For	 additional	 information	
regarding	 the	 projects	 proposed	 and	 submitted	 by	 the	 WCVC	 for	 IRWM	 Implementation	 Grant	
funding,	 please	 refer	 to	 the	 grant	 applications	 found	 on	 the	 WCVC	 website	 at	
www.watershedscoalition.org.	
	
CEQA	Review:			Development	and	implementation	of	the	IRWM	Plan	will	provide	a	positive	benefit	
to	residents,	businesses,	irrigators	and	the	environment	through	the	resulting	improvement	to	one	
of	the	most	important	resources	in	the	Region	–	water.		The	County	of	Ventura	has	determined	that	
the	WCVC	 IRWMP	 is	 exempt	 from	 the	 California	 Environmental	 Quality	 Act	 (CEQA)	 pursuant	 to	
CEQA	Guidelines	and	filed	a	Notice	of	Exemption	for	the	Plan.		This	project	consists	of	adoption	of	
an	 Integrated	 Regional	Water	Management	 Plan	 (IRWMP)	 for	 the	 Region	 encompassing	 Ventura	
County.		The	IRWMP	is	a	planning	study	which	identifies	potential	projects,	programs,	and	policies	
for	possible	future	actions	and	is	therefore	statutorily	exempt	under	the	provisions	of	CEQA	under	
Section	15262	–	Feasibility	and	Planning	Studies.	 	Furthermore,	the	IRWMP	consists	of	basic	data	
and	information	and	includes	possible	actions,	subject	to	future	adoption	or	approval,	which	would	
protect	natural	 resources	and	 the	environment	and	are	 therefore	 categorically	exempt	under	 the	
provisions	of	CEQA	under	Sections	15306,	15307,	and	15308.	
	
Future	IRWMP	Updates:	
	
This	Plan	is	a	living	and	dynamic	document	that	helps	guide	complex	water	management,	land	use,	
flood	management,	and	other	water‐related	decisions	for	the	Region.	 	 	 	The	frequency	with	which	
the	Plan	will	be	updated	will	depend	on	changes	in	local	conditions,	changes	in	State	and/or	Federal	
requirements,	 development	 of	 watershed	 plans	 for	 each	 of	 the	 Region’s	 major	 watersheds,	
continued	public	participation,	and	the	availability	of	financial	resources.	The	intent	of	the	WCVC	is	
to	update	the	Plan	as	needed,	at	least	every	five	years.			As	needed,	administrative	addendums	will	
be	prepared	to	include	any	new	projects	not	included	in	this	current	Plan.	
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SECTION	1.0 ‐	INTRODUCTION	
	
1.1	Integrated	Regional	Water	Management	in	Ventura	County	

Integrated	 Regional	 Water	 Management	 (IRWM)	 is	 a	 new	 paradigm	 for	 managing	 water	 and	 related	
resources	 that	was	 established	with	 the	 passage	 of	 Proposition	 50	 in	 2002	 and	Proposition	84	 in	 2006.		
This	approach	integrates	on	a	regional	level	the	many	facets	of	water	resources	management,	such	as	water	
supply,	water	quality,	flood	management,	ecosystem	health,	and	recreation	through	enhanced	collaboration	
across	 geographic	 and	 political	 boundaries	 and	 diverse	 stakeholder	 groups.	 	 IRWM	 “regions”	 have	 been	
formed	 across	 California	 to	 develop	 plans	 that	 identify	 water	management	 challenges,	 resolve	 conflicts	
over	 the	 best	 use	 of	 resources,	 bridge	 gaps	 in	 data,	 find	 common	ground,	 and	 seek	 innovative	 solutions	
among	 stakeholders.	 Ultimately	 the	 goal	 is	 implementation	 of	 projects	 and	 programs	 that	 efficiently	
address	water	management	priorities.			
	
A	significant	motivation	for	formation	of	these	new	regions,	which	are	as	diverse	as	the	state	itself,	was	the	
availability	 of	 substantial	 grant	 funding,	which	 has	 leveraged,	 and	 continues	 to	 leverage,	 local	 funds	 for	
project	 implementation.	 	The	grant	 funds	have	helped	 communities	 throughout	 the	 state	 to	 enhance	 the	
availability	of	clean	water	supplies	for	the	benefit	of	people	and	the	environment,	to	protect	communities	
from	 flood	 damage,	 and	 provide	 access	 to	 water‐related	 recreation	 opportunities.	 	 In	 addition	 to	 grant	
funding,	 participants	 in	 these	 IRWM	 regions	 benefit	 from	 the	 cost‐sharing,	 collaboration,	 and	 effective	
problem‐solving	made	possible	by	joining	together.	
	
IRWM	 is,	 first	 and	 foremost,	 a	 process	 built	 on	 collaboration	 and	 coordination	 among	 the	 people	 and	
interests	 in	each	region.	 	This	process	brings	 together	stakeholders	 that	 in	 the	past	may	have	worked	 in	
parallel,	 rather	 than	 closely	 together,	 to	 identify	 and	 solve	 water‐related	 problems.	 	 IRWM	 offers	 a	
framework	for	the	consideration	of	diverse	water	resource	management	issues	that	incorporates	science,	
engineering,	 history,	 natural	 processes,	 planning,	 culture,	 and	 economics.	 	 The	 integration	 of	 these	
disciplines	 and	 a	 new	 approach	 to	 identifying	 and	 implementing	 water	 resource	 development	 and	
protection	projects	has	resulted	in	new	synergies	and	solutions	that	expand	the	possibilities	for	managing	
our	scarce	water	resources.	
In	 some	 respects,	 IRWM	 is	 as	 much	 art	 as	 science	 as	 it	 is	 a	 creative	 process	 that	 includes	 adaptive	
management	 and	 problem‐solving.	 	 California’s	 water	 challenges	 will	 always	 require	 innovative	
management	 strategies,	 particularly	 as	 the	 state’s	 population	 grows	 and	 climate	 change	 impacts	 our	
resources.		IRWM	offers	a	flexible,	inclusive	approach	to	assuring	that	our	water	supplies	are	protected,	our	
resources	preserved	and	our	communities	continue	to	thrive.	

1.2	Successful	Water	Management	in	Ventura	County	–	Historical	Perspective	

The	Watersheds	Coalition	of	Ventura	County	 (WCVC)	 IRWM	Region,	which	 encompasses	 the	majority	 of	
Ventura	County,	was	formed	to	serve	as	the	“region”	responsible	for	IRWM	planning	and	implementation.	
The	Region	has	been	very	successful	in	bringing	diverse	interests	together	to	manage	water	resources	on	a	
regional	level.		Ventura	County	is	the	ideal	size	and	composition	for	successful	collaboration	and	represents	
a	microcosm	of	 issues	and	 resources	 facing	 the	 state	as	a	whole.	 	The	County	has	 a	 thriving	agricultural	
industry,	 miles	 of	 coastline	 and	 rivers	 offering	 recreational	 opportunities,	 a	 strong	 economy,	 a	 mix	 of	
communities	large	and	small,	research	institutions,	valuable	and	abundant	pristine	ecosystems	and	forest	
land,	local	groundwater	and	surface	water	reserves,	as	well	as	access	to	imported	state	water.		The	County	
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is	blessed	with	rich	natural,	economic,	social,	and	cultural	resources.	Due	to	a	long	history	of	collaborative	
management	 of	 water	 resources	 in	 the	 County,	 the	 existing	 IRWM	 program	 was	 built	 on	 a	 strong,	
established	foundation.			

History	of	Water	Management	in	Ventura	County	
	

 Regional	collaboration,	starting	in	1970s	–	208	Water	Quality	Management	Plan	
 1994	–	Regional	Water	Management	Plan	adopted	
 2006	‐	IRWM	Plan	adopted	–	funded	by	Prop.	50	Planning	Grant	
 2006	–	Watersheds	Coalition	of	Ventura	County	formed	
 2007	 –	 Received	 $25	 million	 Prop.	 50	 Implementation	 Grant,	 which	 resulted	 in	 the	 successful	

implementation	of	11	water	management	projects	
 2011	–	Received	$17.5	million	Prop.	84	 Implementation	Grant,	 including	 implementation	of	eight	

water	management	projects	
 2005‐20012	Three	IRWM	Planning	Grants	Received	(Prop	50	‐	$220,000,	Prop	84	‐	$1	million)		
 2013	 –	 Recommended	 for	 $13.5	 million	 in	 Prop.	 84	 Implementation	 Grant	 funds,	 including	 6	

projects.	
	
Agencies	 and	 organizations	 in	 Ventura	 County	 have	 a	 long	 history	 working	 together	 to	 address	 water	
resources	 issues	 dating	 back	 to	 the	 early	 1970s.	 	 In	 the	 past	 40	 years	 numerous	 water	 supply	 and	
conservation,	 water	 quality,	 wetland	 restoration,	 and	 reclamation	 projects	 have	 been	 planned	 and	
implemented.	 	Many	 individuals	and	agencies	have	collaborated	 to	ensure	effective	management	of	 local	
water	resources	and	protection	of	water‐dependent	environmental	resources	and	species	habitats.		These	
entities	 include	 local	retail	and	wholesale	water	districts,	Cities,	sanitary	districts,	 the	County	of	Ventura,	
environmental	and	non‐profit	organizations,	the	Association	of	Water	Agencies,	State	and	Federal	agencies,	
and	many	others.			
	
Background	
	
1974	Ventura	County	Designated	as	208	Planning	Area	
The	Federal	Water	Pollution	Control	Act,	commonly	known	as	the	Clean	Water	Act,	was	originally	enacted	
in	1948.		The	Act	was	amended	by	the	Federal	Water	Pollution	Control	Act	Amendments	of		
	
1972	 (Public	 Law	 92‐500)	 by	 Congress	 with	 the	 primary	 purpose	 of	 "restoring	 and	 maintaining	 the	
chemical,	physical	and	biological	integrity	of	the	Nation's	water"	and	"to	achieve	a	level	of	water	quality	by	
July	1983,	which	provides	for	recreation	in	and	on	the	water;	and	for	the	propagation	of	fish	and	wildlife."		
Section	208	of	the	amendments	and	the	requirements	of	the	Code	of	Federal	Regulations	(CFR's)	specified	
general	 designation	 procedures,	 time	 constraints,	 grant	 funding	 criteria,	 and	 minimum	 plan	 content	
requirements.		Ventura	County	was	designated	as	a	208	Planning	Area	in	1974.			
	
Funded	by	a	Federal	208	grant	 from	 the	Environmental	Protection	Agency,	Ventura	County	undertook	a	
comprehensive	assessment	of	 its	water	quality	problems	between	1975	and	1978.	 	The	initial	208	Water	
Quality	Management	 Plan	 (WQMP)	was	 adopted	 in	 1978	 by	 23	 local	 agencies.	 	 The	 Plan	 recommended	
short‐term	programs	to	remedy	those	water	quality	problems	that	required	immediate	attention	as	well	as	
governmental	 action	 aimed	 at	 enhancing	 water	 quality	 over	 the	 long	 term.	 	 The	 Ventura	 Regional	
Sanitation	District	was	the	lead	agency	for	the	initial	1975	to	1978	effort.		In	October	of	1978,	the	Board	of	
Supervisors	of	Ventura	County	was	designated	by	the	State	to	implement	the	Plan	as	well	as	the	continuing	
planning	program.			
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1980	208	Plan	
	
From	 1979	 to	 1980,	 the	 Ventura	 County	 Water	 Quality	 Planning	 Program	 identified	 additional	 water	
quality	 issues,	 updated	 the	 Population/Land	 Use	 Forecasts,	 and	 reevaluated	 the	 1978	 Water	 Quality	
Management	Plan's	Regional	Goals	and	Policies.	 	As	a	result	of	 these	efforts,	 the	1978	plan	was	updated,	
revised,	and	adopted	by	the	County	Board	of	Supervisors	as	the	208	Areawide	Water	Quality	Management	
Plan	(1979‐1980).	Following	review	of	the	Areawide	Water	Quality	Management	Plan,	the	County	Board	of	
Supervisors	adopted	Resolution	No.	431	establishing	a	countywide	plan	 for	 the	protection,	preservation,	
and	enhancement	of	countywide	water	resources.	 	The	resolution	summarized	the	direction	given	by	the	
Board	 to	 address	 seawater	 intrusion,	water	 conservation,	 two	 specific	water	 reclamation	 projects,	 local	
State	Water	entitlements,	creation	of	the	Fox	Canyon	Groundwater	Management	Agency,	and	Sespe	Creek	
water	rights	issues.			
	
1994	‐	Water	Management	Plan	Update	
	
In	 1994,	 the	County	 continued	 the	Water	Quality	Management	Planning	Program	 effort	 by	 updating	 the	
1980	 Areawide	 Water	 Quality	 Management	 Plan	 to	 include	 the	 developments	 in	 water	 management	
planning	during	the	previous	14	years.		This	update	was	referred	to	as	the	Water	Management	Plan	Update	
and	was	 overseen	 by	 a	 committee	which	 included	 representatives	 of	 the	 Countywide	 Planning	 Program	
(CPP)	 and	 Association	 of	 Water	 Agencies	 (AWA).	 	 The	 Water	 Management	 Plan	 Update	 fulfilled	 the	
requirements	of	Section	208	of	the	Clean	Water	Act.	 	This	Update:	 	1)	provided	compliance	with	required	
legislation;	2)	included	an	update	of	technical	data	to	provide	an	adequate	information	base	for	decision‐
making;	 3)		 was	 a	 comprehensive	 planning	 document	 consistent	 with	 other	 regional	 plans;	 and	 4)	was	
formatted	to	 facilitate	easy	referencing	and	updating.	 	The	1994	Update	contained	specific	goals,	policies	
and	program	recommendations	of	the	Water	Management	Plan	and	summarized	the	implementation	status	
of	1980	Plan	 recommendations,	 including	 construction	of	 the	Vern	Freeman	Diversion,	Pumping	Trough	
Pipeline,	and	creation	of	the	Fox	Canyon	Groundwater	Management	Agency,	as	required	as	a	condition	of	
funding	of	these	two	construction	projects	to	address	seawater	intrusion	and	groundwater	overdraft.	The	
Plan	 also	 addressed	 the	 legislative	 history	 of	 water	 management	 planning	 and	 water	 supply,	 demand	
management,	and	quality	issues.	
	
1996‐2006	‐	Local	Water	Management	Activities	
	
Local	entities	have	undertaken	water	management	efforts	at	both	the	regional	(countywide)	level	and	at	
the	watershed	level.		
	
Calleguas	Creek	Watershed	Management	Planning	Process	(1996	–	Present)	
	
Agencies	within	the	Calleguas	Creek	Watershed	began	working	together	in	1996	to	develop	the	Calleguas	
Creek	Watershed	Management	Plan	(WMP	or	Plan).	 	This	process	has	been	a	comprehensive,	stakeholder	
driven	effort	to	develop	a	resource	management	and	protection	program	and	strategy	for	the	343	square‐
mile	 Calleguas	 Creek	Watershed	 in	 southeastern	 Ventura	 County.	 Watershed	 stakeholders	 initiated	 the	
WMP	in	response	to	a	clear	need	to	work	cooperatively	and	responsibly	to	develop	a	comprehensive	plan	
that	 would	 enhance	 the	 long‐term	 health	 of	 natural	 resources	 in	 the	 watershed	 and	 result	 in	 the	
implementation	 of	 a	 coordinated	 water	 quality	 and	 land	 use	 planning	 strategy	 for	 the	 watershed	 as	 a	
whole.		Led	by	a	broadly	representative	Steering	Committee	(local	property	owners,	water	and	wastewater	
agencies,	 environmental	 groups,	 agricultural	 parties,	 governmental	 entities,	 and	 other	 private	 interests),	
the	WMP	completed	its	first	phase,	which	was	the	development	of	action	recommendations	and	technical	
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tools	 to	 address	 coordinated	 environmental	 and	 resource	 management	 by	 public	 agencies	 and	 private	
sector	 participants.	 The	 Phase	 I	 Report	 (2004)	 contains	 the	 recommendations	 and	 actions	 developed	
during	 Phase	 I.	 	 	 As	 part	 of	 the	 watershed	 planning	 process,	 parties	 responsible	 have	 organized	 to	 act	
collectively	 to	address	significant	water	quality	 improvements	and	meet	 the	mandatory	standards	of	 the	
Federal	Clean	Water	Act	and	California	Porter‐Cologne	Act.			
	
In	 June	 2005	 local	 stakeholders,	 under	 the	 direction	 of	 the	 Steering	 Committee,	 adopted	 an	 Integrated	
Regional	Water	Management	 Plan	 for	 the	 Calleguas	 Creek	Watershed.	 	 This	 plan	 incorporated	 the	 2004	
Phase	I	Report	of	 the	Calleguas	Creek	Watershed	Management	Plan	(Volume	I),	which	contains	an	action	
plan	 to	address	 identified	problems	 in	 the	watershed	as	a	 result	of	more	 than	nine	years	of	 stakeholder	
review	 and	 study	 and	 an	 Addendum	 (Volume	 II),	 which	 addresses	 the	 elements	 required	 in	 the	 State	
Guidelines	for	integrated	regional	water	management	plans.	
	
Ventura	Countywide	Integrated	Regional	Water	Management	Planning	(VCIRWMP)	Group	(2002	–	
2006)	
	
Early	 in	2002,	 in	 anticipation	of	 the	 approval	of	 a	 statewide	water	bond	with	grant	 funds	 for	 integrated	
regional	water	management,	a	“coalition”	of	27	water‐related	agencies	 in	Ventura	County	met	to	 identify	
priority	projects	 for	 these	grant	 funds	 that	would	address	key	water	problems	 facing	 the	County	 (water	
quality,	 reliability,	 etc.)	 as	 identified	 during	 the	 earlier	water	management	 planning	 efforts.	 	 This	water	
bond	 passed	 in	 the	 form	 of	 Proposition	 50.	 	 Through	 this	 coalition,	 called	 the	 VCIRWMP	 Group,	 local	
agencies	 worked	 together,	 in	 conjunction	 with	 State	 and	 Federal	 regulatory	 agencies,	 to	 discuss	 water	
issues	 facing	 the	Region	and	seek	solutions.	 	The	areas	 included	were	 the	Ventura	River	and	Santa	Clara	
River	 Watersheds.	 	 As	 described	 above,	 the	 Calleguas	 Creek	 Watershed	 issues	 were	 being	 addressed	
through	a	separate	management	plan	and	stakeholder	process.	
In	early	2004,	a	consensus	of	VCIRWMP	Group	members	recommended	that	staff	from	the	Ventura	County	
Executive	Office	(CEO)	and	County	Resource	Management	Agency	Planning	Division	should	coordinate	the	
preparation	of	a	Ventura	Countywide	Integrated	Regional	Water	Management	Plan	(VCIRWMP)	to	be	used	
as	the	basis	to	apply	for	grant	funding	and	future	water	project	funding	opportunities.	In	the	fall	of	2004,	
the	Board	of	Supervisors	approved	County	collaboration	with	the	VCIRWMP	Group	and	a	share	of	funding	
to	 develop	 the	 VCIRWMP	 and	 apply	 for	 Proposition	 50,	 Chapter	 8	 Planning	 Grant	 and	 Implementation	
Grant	 funds.	 	 In	 May	 of	 2005,	 the	 VCIRWMP	 Group	 adopted	 two	 resolutions	 formally	 authorizing	 the	
County	 Resource	 Management	 Agency	 Planning	 Division	 to	 apply	 for	 both	 the	 Planning	 and	
Implementation	Grants	under	Proposition	50.			
	
Watersheds	Coalition	of	Ventura	County	(WCVC)	‐	Formed	in	2006	
	
In	 April	 2006	 local	 stakeholders	 came	 together	 to	 form	 the	 Watersheds	 Coalition	 of	 Ventura	 County	
(WCVC)	 for	 purposes	 of	 integrated	 regional	 water	 management	 planning	 and	 to	 serve	 as	 the	 Regional	
Water	Management	Group	for	entities	within	Ventura	County.	 	This	merger	was	the	result	combining	the	
VCIRWMP	Group	with	the	Calleguas	Creek	Steering	Committee	described	above.		It	was	felt	that	an	IRWM	
region	 encompassing	most	 or	 all	 of	 the	 County	was	more	 appropriate	 for	 planning	 and	 implementation	
purposes.	 	 Subsequently,	 WCVC’s	 governance	 structure	 was	 established	 to	 coordinate	 individual	
watersheds	with	the	Region	as	a	whole.	
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Summary	of	Water	Management	Collaboration	Efforts	in	Ventura	County	
	
Local	water	districts,	sanitation	districts,	Cities,	the	County	of	Ventura,	the	Regional	Water	Quality	Control	
Board,	 the	 Department	 of	Water	 Resources,	 environmental	 and	 public	 interest	 groups,	 and	many	 other	
interested	 local,	 State	 and	 Federal	 organizations	 and	 individuals	 have	 historically	 worked	 together	 and	
continue	 to	 pursue	 comprehensive	 water	 management	 goals	 in	 the	 Region.	 	 	 From	 the	 inception	 of	 a	
comprehensive	 Water	 Quality	 Management	 Plan	 in	 1975,	 through	 the	 1994	 Countywide	 Water	
Management	 Plan	 approved	 and	 submitted	 to	 the	 State	 Water	 Resources	 Control	 Board,	 to	 the	
collaborative	 efforts	 of	 WCVC	 stakeholders	 to	 prepare	 and	 update	 an	 Integrated	 Regional	 Water	
Management	 Plan	 and	 develop	 projects	 for	 implementation,	 numerous	 efforts	 have	 been	 successfully	
implemented	to	better	manage	and	improve	the	County’s	water	resources.	
	
Given	the	complexity	of	the	issues	being	addressed	and	the	diverse	nature	of	the	stakeholder	groups,	it	is	
imperative	 that	 the	 water	 resource	 planning	 and	 implementation	 process	 continue	 into	 the	 future.	 The	
planning	 process	 has	 been	 an	 opportunity	 for	 local	 parties	 to	 take	 a	 greater	 role	 in	 governing	 local	
resources,	 balancing	 the	 needs	 of	 all	 stakeholders,	 and	 assuring	 healthy	 and	 sustainable	watersheds	 for	
future	generations.	

1.3	Proposition	84	Overview	

Proposition	84:	Safe	Drinking	Water,	Water	Quality	and	Supply,	Flood	Control,	River	and	Coastal	Protection	
Act	 of	 2006	was	 passed	 by	 voters	 in	 November	 2006	 and	 is	 administered	 by	 the	 Department	 of	Water	
Resources	(DWR).		The	Proposition	84	Integrated	Regional	Water	Management	Grant	Program	(Chapter	2)	
provides	 funding	 for	 projects	 that	 assist	 local	 public	 agencies	 (such	 as	WCVC)	 to	meet	 long‐term	water	
needs	of	the	state	including	the	delivery	of	safe	drinking	water	and	the	protection	of	water	quality	and	the	
environment.	
	
Chapter	2	of	 the	Act	provides	$1	billion	for	water‐related	grants	statewide,	 including	$215	million	to	the	
Los	Angeles/Ventura	County	Funding	Area.	Projects	funded	by	Chapter	2	must	be	consistent	with	a	locally	
adopted	 and	 State	 approved	 Integrated	 Regional	 Water	 Management	 (IRWM)	 Plan.	 	 The	 intent	 of	 the	
Proposition	 84	 IRWM	 Grant	 Program	 is	 to	 encourage	 integrated	 regional	 strategies	 for	management	 of	
water	resources	and	to	provide	funding	through	competitive	grants	for	projects	that	protect	communities	
from	 drought,	 protect	 and	 improve	 water	 quality,	 and	 improve	 local	 water	 security	 by	 reducing	
dependence	on	imported	water.		The	IRWM	Grant	Program	is	administered	by	the	State		
Department	of	Water	Resources	(DWR)	and	is	intended	to	promote	an	integrated	and	regional	approach	to	
water	management.		The	IRWM	Grant	Program	consists	of	Planning	and	Implementation	Grant	funding	that	
meets	the	following	criteria:	
	
Planning	Grants	are	provided	to	eligible	applicants	to	develop	new,	or	to	update	existing,	IRWM	Plans	that	
meet	 the	 requirements	 of	 the	 IRWM	 Grant	 Program	 Guidelines	 (Guidelines).	 	 Proposals	 that	 develop,	
complete,	 or	modify	 a	 component	 of	 an	 IRWM	Plan	 are	 also	 eligible.	See	Appendix	B	 for	a	 copy	of	 the	
IRWM	Plan	standards.	WCVC	has	received	a	 total	of	1.2	million	 in	Planning	Grants	 from	Proposition	50	
and	84	for	IRWM	Plan	development	and	related	studies.		
	
Implementation	 Grants	 are	 provided	 to	 eligible	 applicants	 to	 implement	 proposals	 that	 meet	 the	
requirements	 of	 the	 IRWM	 Guidelines	 (Guidelines).	 	 To	 date,	WCVC	 has	 received	 almost	 $56	million	 in	
Implementation	Grant	funding	from	Propositions	50	and	84	for	25	projects.	
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Because	of	the	State’s	continuing	budget	problems,	water	bonds	are	of	significant	importance	to	local	and	
regional	water	 agencies.	 	Additional	water‐related	 legislation	 is	being	prepared	and	another	water	bond	
measure	is	on	the	November	2014	ballot	in	California.		

1.4	Purpose	of	the	Watersheds	Coalition	of	Ventura	County,	Integrated	Regional	Water	Management	
Plan		

The	purpose	of	the	IRWM	Plan	is	to	 integrate	planning	and	implementation	efforts	and	facilitate	regional	
cooperation	 with	 the	 goal	 of	 improving	 water	 supply	 reliability,	 water	 recycling,	 water	 conservation,	
recreation	and	access,	flood	control,	and	environmental	and	habitat	protection.	Specifically,	it	will	provide	
ongoing	guidance	for	implementation	of	projects	and	programs	to	meet	the	Plan’s	goals	and	objectives.			
	
An	objective	of	 the	 IRWM	Plan	 is	 to	build	on	a	 long‐standing	 foundation	of	 cooperation	and	 the	ongoing	
efforts	of	 local	entities	and	others	such	as	the	County,	cities,	water	agencies,	wetlands/habitat	protection	
groups	 and	 ongoing	 watershed	 management	 committees.	 The	 objective	 of	 the	 IRWM	 Plan	 is	 not	 to	
duplicate	 existing	 and	 ongoing	 plans,	 but	 to	 better	 integrate	 these	 efforts	 and	 utilize	 the	 results	 and	
findings	of	existing	plans	to	put	forward	the	projects	needed	to	address	local	goals.	
In	general,	the	benefits	of	the	IRWM	Plan	include	the	following:	
1. A	process	for	ongoing	decision‐making.	
2. Identification	of	water	related	issues,	goals,	and	potential	solutions.	
3. Integration	and	coordination	among	local,	state	and	federal	agencies,	and	individuals.	
4. An	inclusive	and	participatory	public	involvement	process	to	ensure	meaningful	input.	
5. Appropriate	level	of	scientific	watershed	assessment	information.	
6. A	long‐term	perspective.	
7. Phased	implementation	and	staging	of	resources.	
8. Ongoing	monitoring	of	project	and	plan	implementation.	
9. A	means	for	adaptive	planning	and	management.	

1.5	Ahwahnee	Watershed	Principles	
	

The	 Local	 Government	 Commission	 (LGC),	 in	 partnership	with	 the	 California	 State	
Association	 of	 Counties	 (CSAC)	 and	 the	 League	 of	 California	 Cities,	 developed	 a	
comprehensive	and	integrated	set	of	principles	and	policies	(based	on	whole	system	
planning)	called	the	Ahwahnee	Water	Principles	for	Resource	Efficient	Land	Use.	The	
Ahwahnee	Water	 Principles	 offer	 communities	 common	 sense	 and	 straightforward	
ways	 to	 address	multiple	water	 resource	 issues	with	 smart	 planning	 and	 land	 use	
decisions.	

	

		
Maintaining	adequate	water	supplies	and	water	quality,	and	protecting	the	beneficial	

uses	 of	 water,	 depends	 largely	 on	 land	 use	 decisions	made	 by	 local	 governments.	 	 These	 decisions	 can	
either	cause	or	avoid	physical	impacts	to	wetland,	riparian	habitat,	urban	pollution,	and	alteration	of	flow	
regimes	 and	 groundwater	 recharge.	 	 The	 disconnect	 between	 water	 supplies	 and	 quality,	 and	 land	 use	
regulation	 has	 resulted	 in	 permitting	 conflicts,	 costly	 regulatory	 delays,	 and	 inadequate	 resource	
protection.	 	 The	 relationship	 between	 land	 use	 and	 water	 will	 become	 increasingly	 critical	 given	
California’s	projected	population	growth	and	urbanization.	
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The	Ahwahnee	Water	Principles	provide	the	communities	of	California	a	broader,	more	coordinated,	and	
more	 flexible	water	management	 system	 that	 addresses	water	 quality,	 supply	 and	 flood	 risks	 together.		
Implementation	 of	 the	 Ahwahnee	 Water	 Principles	 helps	 communities	 develop	 solutions	 for	 long‐term	
regional	and	watershed‐wide	benefits.	
	
The	Board	of	Supervisors	of	Ventura	County	adopted	the	Ahwahnee	Water	Principles	for	Resource	Efficient	
Land	Use	in	March	2006	and	implements	the	principles	in	its	land	use	decision	making	process.	
	
The	Ahwahnee	Water	Principles	

Community	Principles	

1. Community	 design	 should	 be	 compact,	 mixed	 use,	 walkable	 and	 transit‐oriented	 so	 that	
automobile‐generated	 urban	 runoff	 pollutants	 are	minimized	 and	 the	 open	 lands	 that	 absorb	
water	 are	 preserved	 to	 the	 maximum	 extent	 possible.	 (See	 the	 Ahwahnee	 Principles	 for	
Resource‐Efficient	Communities)	
2. Natural	resources	such	as	wetlands,	flood	plains,	recharge	zones,	riparian	areas,	open	space,	
and	 native	 habitats	 should	 be	 identified,	 preserved	 and	 restored	 as	 valued	 assets	 for	 flood	
protection,	 water	 quality	 improvement,	 groundwater	 recharge,	 habitat,	 and	 overall	 long‐term	
water	resource	sustainability.		
3. Water	holding	areas	such	as	creek	beds,	recessed	athletic	fields,	ponds,	cisterns,	and	other	
features	that	serve	to	recharge	groundwater,	reduce	runoff,	improve	water	quality	and	decrease	
flooding	should	be	incorporated	into	the	urban	landscape.	
4. All	 aspects	 of	 landscaping	 from	 the	 selection	 of	 plants	 to	 soil	 preparation	 and	 the	
installation	 of	 irrigation	 systems	 should	 be	 designed	 to	 reduce	 water	 demand,	 retain	 runoff,	
decrease	flooding,	and	recharge	groundwater.	
5. Permeable	surfaces	should	be	used	for	hardscape.	Impervious	surfaces	such	as	driveways,	
streets,	 and	parking	 lots	 should	be	minimized	so	 that	 land	 is	 available	 to	 absorb	 storm	water,	
reduce	polluted	urban	runoff,	recharge	groundwater	and	reduce	flooding.	
6. Dual	 plumbing	 that	 allows	 graywater	 from	 showers,	 sinks	 and	washers	 to	 be	 reused	 for	
landscape	irrigation	should	be	included	in	the	infrastructure	of	new	development.		
7. Community	design	should	maximize	the	use	of	recycled	water	for	appropriate	applications	
including	 outdoor	 irrigation,	 toilet	 flushing,	 and	 commercial	 and	 industrial	 processes.	 Purple	
pipe	should	be	installed	 in	all	new	construction	and	remodeled	buildings	in	anticipation	of	the	
future	availability	of	recycled	water.	
8. Urban	water	conservation	 technologies	such	as	 low‐flow	toilets,	efficient	clothes	washers,	
and	 more	 efficient	 water‐using	 industrial	 equipment	 should	 be	 incorporated	 in	 all	 new	
construction	and	retrofitted	in	remodeled	buildings.	

9. Ground	 water	 treatment	 and	 brackish	 water	 desalination	 should	 be	 pursued	 when	

necessary	to	maximize	locally	available,	drought‐proof	water	supplies.		
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Implementation	Principles	

1. Water	supply	agencies	should	be	consulted	early	 in	 the	 land	use	decision‐making	process	
regarding	technology,	demographics	and	growth	projections.		
2. City	 and	 county	 officials,	 the	 watershed	 council,	 LAFCO,	 special	 districts	 and	 other	
stakeholders	 sharing	 watersheds	 should	 collaborate	 to	 take	 advantage	 of	 the	 benefits	 and	
synergies	of	water	resource	planning	at	a	watershed	level.	
3. The	 best,	 multi‐benefit	 and	 integrated	 strategies	 and	 projects	 should	 be	 identified	 and	
implemented	before	less	integrated	proposals,	unless	urgency	demands	otherwise.		
4. From	start	 to	 finish,	projects	and	programs	should	 involve	 the	public,	build	 relationships,	
and	increase	the	sharing	of	and	access	to	information.	
5. Plans,	programs,	projects	and	policies	should	be	monitored	and	evaluated	 to	determine	 if	
the	expected	results	are	achieved	and	to	improve	future	practices.	
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SECTION	2.0 –	Highlights	of	IRWM	Plan	Accomplishments	Since	2006	
	

2.1	Overview	
	
The	first	WCVC	IRWM	Plan	was	adopted	in	December	2006	by	more	than	30	participating	entities	
including	 all	 10	 cities	 and	 a	 number	 of	 water	 districts,	 special	 districts,	 the	 County,	 non‐
governmental	entities	and	others.		Over	the	seven	years	since	adopting	the	2006	IRWM	Plan,	WCVC	
stakeholders	 have	 been	working	 hard	 to	 implement	 programs	 and	 projects	 that	meet	 the	 Plan’s	
goals	 and	 objectives.	 	 The	 Region	 has	 been	 successful	 in	 obtaining	 IRWM	 and	 Stormwater	 grant	
funding	to	implement	projects	identified	in	the	IRWM	Plan.	
	
	
In	 2012	 the	WCVC	 received	 a	 Project	 of	 the	 Year	 award	 from	 the	 local	 chapter	 of	 the	 American	
Public	Works	Association	in	the	Environmental	Category.		In	2014	the	WCVC	Received	the	Richard	
V.	 Laubacher	 Water	 Conservation	 Award	 from	 the	 United	 Water	 Conservation	 District.		
Collaborative	 efforts	 of	 WCVC	 members	 have	 resulted	 in	 collaboration,	 successful	 project	
implementation,	water	quality	 improvements,	 enhanced	 recreational	opportunities,	more	 reliable	
water	supplies	and	successful	habitat	restoration	projects.	 	These	awards	recognize	and	celebrate	

these	accomplishments.			
	
	
	
	
	
Summary	of	Accomplishments:	

 2007:	 	 The	 County	 of	 Ventura,	 on	 behalf	 of	 the	WCVC,	
was	 awarded	 a	 $25	 million	 Proposition	 50	 IRWM	
Implementation	 Grant	 for	 a	 suite	 of	 11	 projects,	 and	
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subsequently	executed	a	contract	with	the	State	Water	Resources	Control	Board	to	manage	
the	grant.	

 2009:	 The	WCVC	 adopted	 a	 Charter	 to	 formalize	WCVC	 governance	 structure	 and	 create	
add	the	WCVC	steering	committee	to	the	existing	governance	structure.	

 2009:	The	WCVC	IRWM	Region	was	accepted	by	DWR	as	an	IRWM	Region	for	the	purposes	
of	funding	under	the	Proposition	84	IRWM	Grant	Program.	

 2010:	 The	 County	 of	 Ventura,	 on	 behalf	 of	 the	 WCVC	 received	 a	 Proposition	 84	 IRWM	
Planning	Grant	from	DWR	for	approximately	$486,000.	

 2011:	 The	 WCVC	 prepared	 an	 Addendum	 to	 the	 2006	 WCVC	 IRWM	 Plan	 to	 add	 new	
projects	for	subsequent	grants.	

 2011:	 The	 County	 of	 Ventura,	 on	 behalf	 of	 the	 WCVC,	 was	 awarded	 a	 $17.5	 million	
Proposition	 84	 IRWM	 Round	 1	 Implementation	 Grant	 for	 a	 suite	 of	 8	 projects,	 and	
subsequently	executed	a	contract	with	DWR	to	manage	the	grant.	

 2007	to	present:		Stakeholders	within	the	WCVC,	organized	within	watershed	committees,	
continue	 to	 work	 together	 on	 an	 ongoing	 IRWM	 program,	 funded	 by	 contributions	 from	
member	 entities.	 	 A	 variety	 of	 integrated	projects	 are	 being	 implemented	 throughout	 the	
County.	 	 	 	As	an	important	part	of	the	ongoing	WCVC	IRWM	efforts,	representatives	of	the	
WCVC	have	 been	meeting	with	 representatives	 of	 neighboring	 IRWM	Regions:	 the	Upper	
Santa	 Clara	 River	 IRWM	 Region,	 the	 Greater	 LA	 IRWM	 Region,	 and	 the	 Santa	 Barbara	
County	IRWM	Region.	

2.2	Programs	and	Projects	Implemented		
	
Table	2‐1	contains	a	list	of	projects	and	programs	implemented	within	the	WCVC	IRWM	Region	
during	the	past	seven	years	and	includes	the	name	of	the	implementing	agency,	source	of	major	
funding,	brief	description	of	the	project,	whether	it	is	a	project	in	a	Disadvantaged	Community	
(DAC),	completion	date	and	which	IRWM	Plan	goals	are	addressed	by	the	project/program.	
	
The	WCVC	IRWM	Region	has	been	successful	in	obtaining	a	significant	amount	of	IRWM	grant	
funding	from	Propositions	50	and	84	since	2007.		These	funds	are	being	used	to	prepare	an	update	
to	the	IRWM	Plan,	conduct	special	studies	and	implement	IRWM	projects.		To	date,	WCVC	has	
received	more	than	$43	million	in	IRWM	grants	matched	with	$61	million	dollars	of	local	funding	
for	a	total	of	nearly	$105	million.	
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

REGIONAL EFFORTS

Hydromodification Control 
Plan 

Ventura County Watershed 
Protection District 

Design guidance to 
minimize hydromodification 
(changes to runoff patterns) 
impacts to natural streams 
associated with applicable 
new development and 
redevelopment in Ventura 
County.  

September 26, 
2013 

Local agency 
funding 

Watershed Signs  Ventura County Watershed 
Protection District 

Multiple watershed 
identification signs were 
erected in public and 
reminding them to “Keep it 
Clean”. 

June 30, 2014 Local agency 
funding 

 
 
 
Regional Water Use 
Efficiency Group 

 
 
 
Led by City of Ventura 

Local water purveyors and 
interest groups working 
together to implement 
regional programs (such as 
Water Wise Gardening 
website) to promote 
efficient water use. 

 
 
Ongoing 

 
Local agency 
funding 

 
1 and 5 

 
Ocean Friendly Gardens 

Led by Surfrider Foundation Retrofit of existing 
residential landscape to be 
more water efficient. 

Ongoing  Individual Agency 
Funding   

1 and 5

Cooperating Technical 
Partners Flood Mapping 
Project 

FEMA, County of Ventura, 
Ventura County Watershed 
Protection District, and 
affected cities 

Hydrologic modeling, and 
mapping of select 
floodplains throughout 
Ventura County. 

Project completion 
anticipated in 
September 2014 

FEMA, and 
Watershed 
Protection District 
Funding 

3, 5, & 6
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

 
Fox Canyon Groundwater 
Management Plan Update 

Ventura County Watershed 
Protection District,  
Calleguas Municipal Water 
District,  
United Water Conservation 
District, and  
Ventura County Farm Bureau 
 
 

Groundwater Management 
Plan (GMP) goals included: 
(1) the setting of specific 
management objectives for 
each groundwater basin, (2) 
the identification of 
groundwater management 
strategies at the 5, 10 and 
15 Year milestones to reach 
the basin goals.  
 
 

Current GMP 
update adopted in 
2007. Next GMP 
update completion 
anticipated in 2015 

CGMA 
Groundwater 
Extraction 
Charges  

 
 

 
 

1, 2 & 6 

 
Groundwater level 
monitoring (CASGEM) 

 
Ventura County Watershed 
Protection District 

State DWR designation as 
the Uniform Monitoring 
Entity (UME) for Ventura 
County under the California 
Statewide Groundwater 
Elevation Monitoring  
Program (CASGEM)  

Ventura County 
received 1st UME 
Designation in the 
State in 2011, with 
final designation of 
all groundwater 
basins in the 
County 
 

Watershed 
Protection District 
Funding 

 
 

1, 2 & 6 

MS4 Stormwater Permit 
Reissuance 

Ventura County Watershed 
Protection District, County of 
Ventura and all ten cities 

Countywide Stormwater 
Permit, to control 
stormwater  discharges to 
the Maximum Extent 
Practicable in compliance 
with Clean Water Act 
 

RWQCB Adopted 
MS4 Permit in  July 
of 2010 

Watershed 
Protection District 
NPDES Benefit 
Assessment 
Funding 

 
 

1, 2, 4, 5 & 6 
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

State Local Levee 
Assistance Program Grant‐
Funded Projects 

Ventura County Watershed 
Protection District and 
affected cities 

Technical evaluations of 7 
levees and Critical Repairs 
of 3 levees located 
throughout Ventura County  

Local Levee 
Evaluation (LOLE) 
work completed in 
2009‐10. Local 
Levee Critical 
Repair (LLCR) Work 
completion  
anticipated by 
2016  

State Local Levee 
Assistance 
Program grant‐
funding and 
Watershed 
Protection 
District local 
match funding 

3, 4, 5, & 6 

Urban Water Management 
Plan Updates 

All urban water providers 
required to submit Urban 
Water Management Plans 

Urban Water Management 
Plans address future water 
supply, demand, recycled 
water, groundwater and 
demand management 
measures 

Last updates 
completed in 2010‐
11 – next updates 
due in 2015 

Local funding 1 and 6

Study on aligning water 
quality and land use 
planning in Ventura County 

Local Government 
Commission with local 
partners 

A comprehensive analysis of 
local land use planning 
measures and their impact 
on water quality, including 
recommendations for 
future policies and 
ordinances 

Completed in 2008 
Regional Water 
Quality Control 
Board grant 

1, 2 and 6

 
Agricultural Water Use 
Efficiency (Mobile 
Irrigation Lab) 

 
Ventura County Resource 
Conservation District (RCD) 

Equipment and staff that 
conduct site assessments 
and provide 
recommendations for 
irrigation improvements to 
use water more efficiently 
 

 
Ongoing 

319H grants and 
local match 

1,2 & 6 
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 
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VCAILG – Implementation 
of Agricultural BMPs 

Farm Bureau, Ventura County
Resource Conservation 
District (RCD), Natural 
Resources Conservation 
Service 

Program to implement Ag 
Waiver – to assess, monitor 
and improve agricultural 
runoff  

 
Ongoing 

Grower 
contributions 

1, 2, & 6 

Hillside Erosion Control 
Ordinance 

Ventura County Resource 
Conservation District (RCD) 

Requirement to limit 
erosion due to agricultural 
operations on hillsides 

Ongoing  ‐  1, 2, & 6 

Stormwater Quality BMPs 
(Horse and Livestock BMP 
Implementation)  

Ventura County Resource 
Conservation District (RCD) 

Best management practices 
for livestock and equine 
operations to improve 
water quality 

Ongoing  Local  1 

 
 
Ventura County Regional 
Urban Landscape Efficiency 
Project 

 
 
 
Led by City of Oxnard with 
local urban water purveyor 
partners 

Project to improve 
landscape irrigation 
efficiency through 
evaluations and installation 
of irrigation controllers tied 
to weather conditions and 
soil moisture monitoring 
 

 
To be completed in 
2015 

Proposition 84 
and local match 

 
1, 2, and 6 

 
Water Wise Gardening 
Website 

 
Led by Casitas MWD with 
local urban water purveyor 
partners 

Regional website with 
water efficient landscape 
design and irrigation 
information for 
homeowners, businesses 
and contractors 

Ongoing updates 
made 

Local funds  1, 2 and 6 

 
Water Quality Monitoring 

 
Multiple entities 

Ongoing water quality 
monitoring conducted by 
County Watershed 

Ongoing – since 
2007 additional 

Local funding   
2 
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Protection District, local 
water purveyors, citizen 
groups and others 

monitoring efforts 
have been added 

        CALLEGUAS CREEK WATERSHED EFFORTS 
 
Lower and Upper Calleguas 
Creek Watershed 
Protection Plan  

Ventura County Watershed 
Protection District, Calleguas 
Municipal Water District,  and 
cities of Camarillo Moorpark, 
Thousand Oaks and Simi 
Valley 

Preparation of a long range 
planning document to 
address flood risks from 
existing FEMA flood hazard 
areas 

Reports 
completed: Lower 
Study in April of 
2010; and Upper 
Study in August of 
2013 

Watershed 
Protection District 
Funding 

 
 

1 through 6 

 
North Simi Drain Retrofit 
 

Ventura County Watershed 
Protection District and City of 
Simi Valley  

Relocation and increase in 
flood conveyance capacity 
of the drain required to 
protect against flooding in 
adjacent areas 
 

Project completed 
in December of 
2009 

FEMA and 
Watershed 
Protection District 
Funding  

 
 

3 & 6 

Calleguas Creek 
Arundo/Tamarisk 
Programmatic EIR, EA, 
Permits and Pilot Removal 
Project 

Ventura County Resource 
Conservation District 

Project to assess impacts of 
invasive plant species in the 
watershed and obtain 
master permit for removal.  
Also included pilot removal 
project 

 
Completed in 2012 

Proposition 50 
and local funding 

1 through 6 

 
Camarillo/Camrosa 
Recycled Water 
Interconnection 

 
Camarillo Sanitary District 

Camarillo Sanitary District and 
Camrosa Water District are 
constructing the Recycled 
Water Interconnection, 
allowing wider distribute of 
recycled water to customers of 
both purveyors 
 

 
 
To be completed in 
2014 

Proposition 84 
and local funding  1, 2 and 6 
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Chloride and other TMDLs  TMDL Users Group Development of TMDLs in 
the watershed 

Most are complete EPA grant and 
local funding 

 
Las Posas Basin 
Conjunctive Use Study 

 
Led by Calleguas Municipal 
Water District 

The purpose of this special 
study is to better 
understand the 
opportunities and 
constraints to developing 
the shallow brackish 
groundwater in the East 
and South Las Posas basins 
to resolve water‐related 
conflicts in the Region. 

To be complete in 
2015 

Proposition 84 
Planning Grant 
and local match 

 
Las Posas Basin Specific  
Management Plan 

 
Multiple Parties – water 
purveyor s and groundwater 
pumpers 

The Las Posas Users Group 
is developing a basin 
specific groundwater 
management plan for 
consideration by the Fox 
Canyon Groundwater 
Management Agency's 
Board of Directors.  The 
plan will cover the South 
Las Posas, East Las Posas, 
and West Las Posas Basins. 

To be completed in 
2013‐14 

Local funding  1, 2 and 6 

Moorpark Reclaimed 
Water Distribution System 
Expansion Project 

Ventura County Waterworks 
District #1 

Development of additional 
capacity to distribute 
recycled water for 
landscape irrigation. 
 
 

To be complete in 
2015 

Proposition 84 
and local funding  1, 2 and 6 
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Regional Salinity 
Management Project –
Phases 1A – 2B 

 
Calleguas Municipal Water 
District 

Network of pipelines and 
desalter facilities to treat 
and reuse brackish water  
and dispose of brines to the 
ocean 
 
 

Phase 1 complete, 
Phases 2 A and B 
underway – to be 
complete in 2015 

Proposition 50, 84 
and local funding  1, 2, and 6 

 
Round Mountain Desalter 

 
Camrosa Water District 

Camrosa is constructing the 
Desalter to treat local 
brackish groundwater using 
reverse osmosis technology. 
This will provide a new 
source of potable water and 
improve local supply 
reliability and helping 
reduce purchases of water 
imported from the State 
Water Project 
 
 
 

To be complete in 
2015 

Proposition 84 
and local funding 

 
1,2 and 6 

Simi Valley Tapo Canyon 
Groundwater Treatment 
Plant 

 
City of Simi Valley 

This project is developing 
and treating local 
groundwater supplies for 
potable use, thereby 
reducing dependence on 
Imported State Water 
 

Completed in 2012 Proposition 50 
and local funding  1, 2 and 6 
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                                       SANTA CLARA RIVER WATERSHED EFFORTS  
 
County Government 
Center Parking Lot Green 
Streets Urban Retrofit 
Project  

 
Ventura County and Ventura 
County Watershed Protection 
District  

Project involves innovative 
Low Impact Design (LID) to 
reduce parking lot runoff 
volumes, pollutant loads, 
and recharge groundwater 
through system that 
infiltrates runoff flows 
including irrigation water 
from adjacent landscape 
areas into the underlying 
soils. The project will 
provide stormwater 
pollution prevention 
outreach and education 
opportunities due to the 
County Government Center 
parking lot’s high visitation 
frequency and visibility.  

Project completion 
anticipated in April 
of 2016 

Prop 84 grant‐
funding, Ventura 
County and 
Watershed 
Protection District 
local match 
funding 

 
 

1 through 6 
 

Piru Dump Bank 
Stabilization Project 

Ventura County Watershed 
Protection District, Ventura 
County Engineering Services 
Department, and County 
Executive Office 

The Piru Dump is a closed 
burn dump adjacent to the 
Santa Clara River. The bank 
adjacent to the Santa Clara 
River was eroded in 2004‐
2005 winter storms. The 
Piru Dump Bank 
Stabilization Project 
included reconsolidation of 
waste that had been 

Project completed 
in March of 2011 

CalRecycle,  
County of Ventura 
and Watershed 
Protection District 
Funding 
 
 

 
 

2, 3, 4, & 6 
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washed into the river and 
building an engineered 
bank to prevent future 
erosion, protecting the river 
from future burn waste 
exposure. 

 
 
Salt and Nutrient 
Management Plan for 
Lower Santa Clara River 
Watershed 

 
Ventura County Watershed 
Protection District, County of 
Ventura Waterworks District 
No. 16, United Water 
Conservation District, Farm 
Bureau of Ventura County, 
and cities of Fillmore, Santa 
Paula and Ventura 
 

Salt and Nutrient 
Management Plan (SNMP) 
is being developed for the 
Lower Santa Clara River 
groundwater basins 
[Fillmore, Mound, Piru, 
Santa Paula and Oxnard 
Forebay]. The objective of 
the SNMP is to manage 
salts and nutrients from all 
sources on a basin‐wide or 
watershed‐wide basis in a 
manner that ensures 
attainment of water quality 
objectives and protection of 
beneficial uses 

Plan completion 
scheduled for 
December of 2014 

Proposition 84 
Planning Grant, 
and Watershed 
Protection District 
and participating 
entities (ie. Cities 
of Fillmore, Santa 
Paula, and 
Ventura and 
County 
Waterworks 
District No. 16) 
local match 
funding 

 
 
 
 
 
 
 

1, 2, 4, 5 & 6 

 
 
Santa Clara River 
Watershed Feasibility 
Study – Modeling Efforts 

 
 
United States Army Corps of 
Engineers, Los Angeles County 
Flood Control District and 
Ventura County Watershed 
Protect ion District  

Feasibility Study being 
performed in order to 
develop technical data 
required to identify and 
understand the flood 
protection and water 
resource challenges and 

Study components: 
Hydrology 
modeling 
completed in 
November of 2009, 
Geomorphology 
completed in May 

United States 
Army Corps of 
Engineers, Los 
Angeles County 
Flood Control 
District and 
Ventura County 

 
 
 
 
 

2, 3, 4 & 6 
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  opportunities present in the 
SCR watershed. The 
feasibility study is expected 
to identify project 
opportunities with justified 
Federal interest that can 
then be further developed 
with more detailed studies 
that lead to Federally 
funded construction 
projects 

of 2011, Flood 
mapping in May of 
2012, and 
Sediment 
Transport 
completion 
anticipated in 2015 

Watershed 
Protection District 
Funding  

Expanding Recycled Water 
Delivery Project Feasibility 
Study 

 
City of Ventura 

To complete a United States 
Bureau of Reclamation Title 
XVI Water Reclamation and 
Reuse Program feasibility 
study for the proposed 
Expanding Recycled Water 
Delivery Project 

March 2014 
United States 
Bureau of 
Reclamation Title 
XVI Grant & 
SWRCB Water 
Recycling Grant 

 
 
1 

Phase 2 Santa Clara River 
Estuary Special Studies 

City of Ventura and 
Participating Agencies in the 
Santa Clara River Watershed 

Evaluated a variety of 
opportunities for diverting 
discharge to the SCR 
Estuary for the purposes of 
recycling the water and 
benefitting the local 
communities’ water supply, 
including the creation of 
wetlands. 
 
 

 
March 2013 

 
City of Ventura 

 
1, 4 & 5 
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Fillmore Integrated 
Recycled Water and 
Wetlands Project 

 
City of Fillmore 

Construction of new, 
tertiary treatment level 
wastewater treatment plant 
and wetlands 

Completed in 2011 Proposition 50 
and local funding  1 through 6 

 
Piru Wastewater 
Treatment Plant  
(DAC Project) 

 
Ventura County Waterworks 
District No.16 

Construction of new 
wastewater treatment plan 
for the community of Piru 
 

Completed in 2011 
American 
Recovery and 
Reinvestment Act 
of 2009 ‐ ARRA 

1,2 and 6 

Piru Wastewater 
Treatment Plant Tertiary 
Upgrade (DAC Project) 

Ventura County Waterworks 
District No.16 

Upgrade to tertiary 
treatment to allow for 
recycled water use 

To be completed in 
2015 

Proposition 84 
and local funding  1, 2, 4, and 6 

Santa Paula Water 
Recycling Facility 

Santa Paula Water, Perc 
Water and Alinda 

Construction of new tertiary 
treatment level wastewater 
treatment plant 

Complete Public/Private
Partnership  1, 2, 4, and 6 

 
 
Natural Floodplain 
Protection Program 

 
 
The Nature Conservancy 

The Nature Conservancy is 
implementing the Natural 
Floodplain Protection 
Program to preserve a 
critical section of the 
floodplain in the Santa Clara 
River Watershed. This 
project will establish a 
Floodplain Conservation 
Zone, where private 
property easements will be 
acquired to prevent future 
development. 
 
 

 
 
 
To be completed in 
2015 

Proposition 84 
and local funding 

 
1 through 6 
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El Rio Septic to Sewer 
Conversion Project  
(DAC Project) 

 
Ventura County Waterworks 
District 

This project involved taking 
local residents off septic 
systems and connecting 
them to a sewer treatment 
facility – thus reducing 
degradation to local 
groundwater supplies 
 
 

Completed in 2011  Proposition 50 
and local funding 

2 

Oxnard Septic to Sewer 
Conversion Project 

City of Oxnard This project involved taking 
local residents off septic 
systems and connecting 
them to a sewer treatment 
facility – thus reducing 
degradation to local 
groundwater supplies 
 
 

Completed in 2011  Proposition 50 
and local funding 

2 

 
 
Regional Groundwater 
Flow Model Update – 
Phase 1 
 
 
 
 
 
 

 
 
United Water Conservation 
District 

An  update  to  a  regional 
groundwater  flow  model 
enabling  local  entities  to 
better  understand  the 
surface/groundwater 
interaction  and  to 
coordinate  project 
development  and  assess 
impacts to groundwater 

Completed in 2013  Proposition 84 
Planning Grant 
and local funding 

1 and 6 
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Santa Clara River Parkway 
Project 

 
California Coastal 
Conservancy 

The primary goal of the 
Santa Clara River Parkway 
Project is the acquisition, 
conservation, and 
restoration of floodplain 
lands within the Santa Clara 
River corridor 

Ongoing  Coastal 
Conservancy 
Funding 

1 through 6 

 
Celebrate the Watershed – 
Public outreach event 

 
Multiple Entities 

A  public  outreach  event 
that followed the successful 
Watershed  University 
Program conducted in 2005. 

Completed in May 
2012 

Local entities – in 
kind 

5

 
GREAT Project – 
Groundwater Recovery 
and Treatment 

 
City of Oxnard 

The GREAT Program 
combines wastewater 
recycling, brackish 
groundwater desalination, 
groundwater injection, 
storage and recovery, and 
restoration of local 
wetlands to provide an 
additional water supply 
source to the Oxnard Plain 
through the year 2030 

 
 
Total completion 
by 2030 

 
 
Local funding and 
assorted grants 

1, 2, 5 and 6 

VENTURA RIVER WATERSHED EFFORTS 
 
Assessment of Southern 
Steelhead Population 

 
Led by Ventura County  
Watershed Protection District 

Project to assess steelhead 
population through ongoing 
study 

Study completed in 
March of 2009 

California 
Department of Fish 
and Game grant‐
funding and 
Watershed 
Protection District 
local‐match funding 

4 & 6
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Bio‐Digester Focused 
Feasibility Study 

 
Watershed Protection District, 
Waste 2 Energy and Ventura 
River Watershed Council 
project partners  

Focused technical study of 
the use of a biodigester, 
along with complimentary 
material handling 
processes, which are 
designed to convert local 
organic wastes (including 
green waste, food waste 
and horse and cattle 
manure) generated in the 
Ventura River Watershed 
into energy and other 
useful byproducts. 

Study completed in 
June of 2013 

Proposition 84 
Planning Grant‐
funding, and  
Watershed 
Protection District 
and W2E local‐
match Funding  

 
 
 

1, 2, 4, 5 & 6 

 
Foster Park Wells 

 
Ventura County Watershed 
Protection District 

Initial construction of 2 
water supply wells  to 
provide a back‐up source of 
water when the river is too 
turbid to allow existing 
facilities to operate 

Project completed  
in August of 2010 

Proposition 40 
Consolidated 
Grant‐funding 
and  Watershed 
Protection District 
local‐match 
funding 

1 & 2 

 
Matilija Creek/Ventura 
River Non Native Plant 
Removal Project 

Ventura County Watershed 
Protection District 

Remove and achieve 
control of non‐native plants 
from the headwaters of the 
Matilija Creek to Highway 
150 bridge 

Project completed 
in 2011 

Proposition 40 
Consolidated 
Grant and  River 
Parkways Grant‐
funding and 
Watershed 
Protection District 
local‐match 
funding 

 
 
 
 

1 through 6 
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Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

 
Matilija Dam Ecosystem 
Restoration Project 

 
Ventura County Watershed 
Protection District, United 
States Corps of Engineers, and 
Coastal Conservancy 

Pre‐Construction elements 
of the project to restore the 
ecosystem in the Ventura 
River Watershed including 
work to prepare Detailed 
Design Reports for several 
project elements; work on 
design of Santa Ana 
Boulevard and Camino Cielo 
Bridges, sediment studies, 
and purchase of Matilija 
Hot Springs  
 

Pre‐Construction 
elements of the 
Matilija project 
completion 
anticipated by 
April 2015 

United States 
Corps of 
Engineers, Coastal 
Conservancy and 
Watershed 
Protection District 
funding 

1 through 6 

 
San Antonio Creek Non‐
Native Plant Removal 
Retreatments 

 
Ventura County Watershed 
Protection District  

Project provides grant 
funding for two years of 
additional re‐treatment to 
follow‐up on the initial non‐
native plant removal work 
conducted from the 
headwaters of the San 
Antonio Creek Watershed 
to Soule Park  

Project completion 
anticipated by 
October of 2015 

Proposition 50 
Grant‐funding 
and Watershed 
Protection District 
local‐match 
funding 

 
 
 

1, 2, 4, & 6 
 
 

 
San Antonio  Creek 
Spreading Grounds 
Rehabilitation Project 

 
Ventura County Watershed 
Protection District and 
partners 

Project helps augment the Ojai 
Valley’s water supply by 
diverting a portion of the 
precipitation that is typically lost 
downstream to the rehabilitated 
spreading grounds and the 
newly‐constructed aquifer 
recharge wells 

Project completion 
anticipated by May 
of 2014  

Proposition 50, 
and Proposition 
84 Grant‐funding, 
and Watershed 
Protection District 
local‐match 
funding 

 
 
 

1, 2, 4, 5 & 6 
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

 
Ventura River Trailhead 
and Trail Improvements 

 
Ventura County Watershed 
Protection District, Ojai Valley 
Land Conservancy, and 
Ventura County Resource 
Conservation District 

Construct an ADA compliant 
trailhead and trail, and 
improve equestrian, biking, 
and hiking trail on Ojai 
Valley Land Conservancy 
Land at Old Baldwin Road 

Project completed 
in April of 2011 

California Natural 
Resources 
Agency’s  River 
Parkways Grant‐
funding and 
Watershed 
Protection District 
local partner cost 
share 

4, 5, & 6 

Ventura River Watershed 
Protection Project 

Ventura County Watershed 
Protection District 

Project implementation 
elements included: (1) 
development of a 
watershed runoff model, (2) 
surface water quality 
monitoring, (3) 
groundwater monitoring, 
(4) removal of invasive 
plants, and (5) preparation 
of a Plan Report. 
 
 

Project completed 
in February of 
2012 

Proposition 50 
Grant‐funding 
and  
Watershed 
Protection District 
local‐match 
funding  
 

 
 
 
 

1 through 6 

Ojai Meadows Ecosystem 
Restoration Project 

Ojai Valley Land Conservancy This project enhances the 
success of the existing Ojai 
Meadows Preserve project 
by increasing the number of 
acres being preserved 
adjacent to the wetlands. 
 

 
To be completed in 
2015 

 
Proposition 84 
and local funding 

 
1, 4, 5 and 6 
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

 
Ojai Valley Sanitary District 
(OVSD) Effluent Reuse Title 
22 Engineers Report  

 
City of Ventura 

City of Ventura is interested 
in expanding the recycled 
water usage in the North 
Ventura Avenue Area 
through reuse of OVSD 
effluent. 

Initiated in 2013  City of Ventura  1 and 6 

 
2013 Comprehensive 
Water Resources Report 

 
City of Ventura 

To provide a comprehensive 
evaluation of the City’s 
current and projected water 
supply needs. 

2013   City of Ventura 1, 2 and 6

 
Watershed Coordinator  

 
Watershed Wide ‐  led by Ojai 
Valley Land Conservancy 

Creation of a staff position 
to coordinate activities in 
the Watershed and develop 
a watershed management 
plan. 

Initiated in 2011.  
Continues  
through 
September 2014 

Watershed 
Coordinator 
Grant, local match 

1 through 6 

 
Algae TMDL 

 
Watershed Protection District 
and Stakeholders 

Development of maximum 
daily loads for Algae in the 
Watershed 

March 2013  State funding  1 and 2 

Ojai Basin Groundwater 
Model 

Ojai Basin Groundwater 
Management Agency 

A groundwater model 
(MODFLOW‐SURFACT) for 
the Ojai Basin to improve 
understanding of the basin 
and to improve 
management 

 
2011 

 
Local funding 

 
1 and 6 

 
Water Supply and Demand 
Study 

 
Bren Students at UCSB 
sponsored by Surfrider 
Foundation 

Preparation of a 
comprehensive assessment 
of the water supply and 
demand balance in the 

 
Completed in 2013 

UCSB Bren School 
and local funding 

1 and 6
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TABLE 2‐1 
PROJECTS AND PROGRAMS ONGOING AND COMPLETED SINCE 2007 

 
Project Title  Implementing Entity or Lead 

Agency or Partners 
Brief Description Estimated 

Completion Date 
Major Sources of 

Funding 
IRWM Goals 
Addressed* 
By Number 

watershed with 
recommendations to bring 
the watershed into balance 
with best management 
practices 

Ojai Basin Groundwater 
Management Plan 
(OBGMP) Update 

Ojai Basin Groundwater 
Management Agency 

Update to OBGMP with 
current data, policies and 
recommended actions 

Completed 2007 
Extraction fees 1, 2, 5 and 6

 
Watershed University 

 
U.C. Cooperative Extension 
led  

Comprehensive six session 
course on all aspects of 
water in the watershed. 

Conducted May 
2010 

U.C. Cooperative 
Extension, local 
contributions, 
registration fees 

5 

*Approved	IRWM	Goals:	
1.			Reduce	dependence	on	imported	water	and	protect,	conserve	and	augment	water	supplies	
2.			Protect	and	improve	water	quality		
3.	 Protect	people,	property	and	the	environment	from	adverse	flooding	impacts	
4.	 Protect	and	restore	habitat	and	ecosystems	in	watersheds		
5.	 Provide	water‐related	recreational,	public	access,	stewardship,	engagement	and	educational	opportunities	
6.	 Prepare	for	and	adapt	to	climate	change	
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2.2.1	Examples	of	Multi‐Benefit	Projects	Implemented	in	WCVC	IRWM	Region		

Multi‐Benefit	Projects	Implemented	to	Meet	Regional	Priorities	

There	 are	 numerous	 multi‐benefit,	 integrated	 projects	 being	 implemented,	 or	 considered	 for	
implementation,	in	the	WCVC	IRWM	Region.		A	few	of	these	projects	are	described	below.	

Calleguas	Regional	Salinity	Management	Project	(SMP):		The	SMP	is	a	cornerstone	project	
integral	 to	 the	 construction	of	 a	 series	of	brackish	groundwater	desalters,	 but	 also	necessary	 for	
overall	salt	management	in	the	Watershed.	This	project	is	being	partially	funded	with	Proposition	
50	 and	 Proposition	 84	 Implementation	 Grant	 funds.	 	 The	 SMP	will	 provide	 brine	 disposal	 for	 a	

number	 of	 local	 agencies	 within	 the	 Calleguas	
Municipal	 Water	 District	 (CMWD)	 service	 area	
including	 the	 cities	 of	 Camarillo,	 Moorpark	 and	
Simi	Valley,	and	the	Camrosa	Water	District	–	all	of	
which	 are	 building	 desalters	 to	 improve	 water	
quality.	 These	 projects	 cannot	 be	 implemented	
without	 the	 SMP,	 as	 the	 SMP	 provides	 the	 sole	
mechanism	 for	 brine	 disposal	 in	 the	 Watershed.	
Therefore,	 there	 is	 a	 strong	 linkage	 between	 the	
SMP	and	 the	various	desalter	projects	during	both	
implementation	and	operation.		

In	 addition	 to	 the	 projects	 contained	 within	 the	
IRWMP,	the	SMP	will	also	facilitate	wetlands	restoration	efforts	within	Ventura	County,	by	making	
recycled	water	and	brines	collected	available	for	coastal	wetlands	restoration	efforts.	The	SMP	can	
provide	 a	 much	 needed	 water	 supply	 to	 sustain	 restored	 wetlands.	 The	 reliability	 of	 the	 water	
supply	 from	 the	 SMP	 adds	 significantly	 to	 the	 feasibility	 of	 the	 various	 wetlands	 projects	 being	
considered	in	Ventura	County.	Removal	of	arundo	and	tamarisk	from	the	Watershed	was	achieved	
by	 the	 Calleguas	 Arundo	 Removal	 Project,	 also	 being	 funded	 by	 Proposition	 50	 IRWM	 funds,	
benefitting	 wetlands	 restoration	 efforts,	 by	 eradicating	 non‐native	 species	 that	 can	 damage	
wetlands	habitats.	

Conjunctive	Use	Through	In‐Lieu	Deliveries	
	
In	 addition	 to	 surface	 recharge	 ponds,	 the	 Freeman	 Diversion	 also	 supplies	 river	 water	 to	 two	
pipeline	 systems	 that	 deliver	 this	 water	 to	 agricultural	 pumpers	 in	 lieu	 of	 their	 pumping	
groundwater.	 	 The	 Pleasant	 Valley	 Pipeline	 delivers	 this	 river	 water	 to	 Pleasant	 Valley	 County	
Water	District	 for	distribution	to	pumpers.	 	The	Pumping	Trough	Pipeline	conveys	diverted	river	
water	 to	 agricultural	 pumpers	 on	 the	 Oxnard	 Plain,	 thus	 reducing	 the	 amount	 of	 groundwater	
extractions	 in	areas	 susceptible	 to	 seawater	 intrusion.	 	When	river	water	 is	not	available,	United	
Water	Conservation	District	uses	five	Lower	Aquifer	System	wells	to	pump	water	into	the	pipeline.	
	
In	a	different	type	of	in‐lieu	delivery,	United	Water	Conservation	District	also	pumps	and	delivers	
groundwater	to	the	cities	of	Oxnard	and	Port	Hueneme	and	Naval	Base	Ventura	County.		This	water	
is	 pumped	 from	 wells	 adjacent	 to	 the	 surface	 spreading	 ponds,	 where	 the	 aquifers	 are	 readily	
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recharged.		The	Cities	and	Naval	Base	Ventura	County	use	this	water	in	lieu	of	pumping	their	own	
wells	closer	to	the	coastline,	where	pumping	could	pull	seawater	into	the	aquifers.	
	
A	newer	 in‐lieu	system	operated	by	Camrosa	Water	District	diverts	 flows	 from	Conejo	Creek	and	
delivers	the	water	to	Pleasant	Valley	County	Water	District	to	meet	local	irrigation	demands	within	
the	overdrafted	Pleasant	Valley	basin.		The	Conejo	Creek	Diversion	Project	diverts	a	combination	of	
natural	stream	flow	and	recycled	water	released	into	the	creek	from	wastewater	treatment	plants	
upstream.	
	
Matilija	Dam	Ecosystem	Restoration	Project	
	
The	 Matilija	 Dam	 Ecosystem	 Restoration	 project	 is	 perhaps	 the	 largest	 multi‐benefit	 project	
underway	in	the	Watershed.		This	effort	includes	multiple	jurisdictions	and	stakeholders	including	
the	 Ventura	 County	 Watershed	 Protection	 District	 and	 the	 Army	 Corps	 of	 Engineers.	 	 Water	
diversion	and	storage	structures,	such	as	the	Matilija	Dam	and	Reservoir,	commonly	have	harmful	
impacts	on	natural	habitat.	 	This	190	foot	high	concrete	arch	dam,	completed	in	1948	has	various	
problems,	 including	 large	 volumes	 of	 sediment	 deposited	 behind	 the	 dam	 and	 the	 loss	 of	 the	
majority	 of	 the	 water	 supply	 function	 and	 designed	 flood	 control	 capability;	 the	 deteriorating	
condition	of	 the	dam;	the	never‐functional	 fish	 ladder	and	overall	obstruction	to	migratory	 fishes	
such	as	the	Federally	listed	endangered	Southern	California	steelhead	trout;	the	loss	of	riparian	and	
wildlife	corridors	between	the	Ventura	River	and	Matilija	Creek;	and	the	loss	of	sediment	transport	
contributions	 from	 upstream	 of	 the	 dam,	 with	 resulting	 erosion	 to	 downstream	 reaches	 of	 the	
Ventura	 River,	 the	 estuary	 and	 the	 sand‐starved	 beaches	 along	 the	 Ventura	 County	 shoreline.		
Sedimentation	behind	the	dam	has	rapidly	reduced	the	ability	to	store	a	significant	amount	of	water	
for	 future	 use	 and	 has	 significantly	 altered	 the	 natural	 river	 ecosystem.	 It	 is	 estimated	 that	
approximately	six	million	cubic	yards	of	sediments	(silts,	sands,	gravels,	cobbles	and	boulders)	have	
accumulated	 behind	 the	 dam.	 A	 relatively	 small	 and	 shallow	 lake	 remains	 behind	 the	 dam,	
presently	estimated	to	be	less	than	500	acre	feet	or	barely	seven	percent	of	the	original	capacity.		
	
In	2004,	 the	Army	Corps	of	 Engineers	 issued	 the	Matilija	Dam	Ecosystem	Restoration	Feasibility	
Study	 Final	 Report,	 recommending	 full	 dam	 removal	 in	 one	 phase	 and	 short‐term	 storage	 of	 a	
portion	of	the	trapped	sediment	within	the	reservoir	basin.		Stakeholders	continue	to	seek	funding	
for	aspects	of	this	project,	as	well	as	studying	possible	project	alternatives	and	methods	for	disposal	
of	accumulated	sediments.	
	
Ojai	Valley	Land	Conservancy	Projects	

	
The	 Ojai	 Valley	 Land	 Conservancy	 has	 protected	
thousands	 of	 acres	 and	 over	 three	 miles	 of	 the	 Ventura	
River	 in	 the	 Ojai	 Basin.	 It	 is	 currently	 involved	 in	
numerous	restoration	projects	along	 the	river,	has	begun	
restoration	of	 the	Ventura	River	Preserve	and	 is	working	
towards	 implementation	 of	 the	 Ventura	 River	 Parkway	
with	its	project	partners.		The	Ojai	Meadows	project	is	one	
of	 the	 largest	 restoration	 projects	 and	 has	 resulted	 in	
habitat	 protection,	 creation	 of	 new	 habitat	 areas,	
reduction	in	flood	flows	and	improved	water	quality.	
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City of Ventura Wastewater Reuse Project  
 
The	City	of	Ventura	provides	wastewater	collection	and	treatment	for	the	City,	McGrath	State	Beach	
Park,	 and	 the	 North	 Coast	 Communities	 (Ventura	 County	 Service	 Area	 29)	 with	 a	 combined	
population	 of	 approximately	 106,000.	 The	 system	 includes	 375	miles	 of	 collection	mains,	 11	 lift	
stations	and	the	Ventura	Water	Reclamation	Facility	(VWRF),	a	tertiary	treatment	plant.		The	VWRF	
has	a	built	 capacity	of	 treating	14	million	gallons	per	day	 (MGD)	and	discharges	a	majority	of	 its	
treated	effluent	to	the	adjacent	Santa	Clara	River	Estuary.		
	
Wastewater	facilities	also	include	pump	stations	and	pipelines	for	water	reclamation.	In	2008,	the	
daily	average	volume	of	reclaimed	treated	effluent	was	1.8	acre	feet	(0.6	MGD)	and	the	maximum	
daily	reuse	volume	was	5	acre	feet	(1.6	MGD).	The	beneficial	reuse	system	provides	irrigation	for	a	
local	 golf	 course	and	park	as	well	 as	 similar	 landscape	areas.	An	 integral	part	of	 the	City’s	water	
conservation	program,	this	reuse	represents	a	reduction	in	demand	on	the	Municipal	and	Industrial	
(M&I)	 water	 required	 of	 approximately	 662	 acre	 feet	 annually.	 	 Additionally,	 water	 diverted	 to	
other	uses	aids	in	the	management	of	the	effluent	discharged	to	the	estuary.	
	
	
Ventura	 River	 Watershed	 Protection	 Plan	 and	 Development	 of	 Watershed	
Management	Plan	
	
The	 Ventura	 River	 Watershed	 Protection	 and	 Supply	 Plan	 is	 a	 comprehensive	 plan	 aimed	 at	
integrating	 basin‐wide	 issues	 such	 as	 water	 supply	 reliability,	 groundwater	 recharge,	 habitat	
restoration,	water	quality,	and	flood	management.		More	than	25	local	stakeholders	have	identified	
the	 development	 of	 this	 watershed	 plan	 as	 a	 top	 priority.	 This	 stakeholder	 group	 includes	
wholesale	 water	 providers,	 retail	 water	 suppliers,	 environmental	 organizations,	 groundwater	
management	agencies,	Cities,	the	County	of	Ventura,	special	districts,	unincorporated	communities,	
a	 homeowner’s	 association,	 and	 community	 members.	 This	 project	 was	 partially	 funded	 with	 a	
Proposition	 50	 IRWM	 Implementation	 Grant.	 	 The	 Watershed	 Protection	 Plan	 Report	 was	
completed	 in	 2012.	 	 Subsequently	 stakeholders	 in	 the	 Watershed	 have	 hired	 a	 watershed	
coordinator,	funded	by	a	Prop.	84	Watershed	Coordinator	grant	and	local	match,	who	is	preparing	a	
watershed	 management	 plan,	 scheduled	 for	 completion	 in	 mid‐2014.	 	 This	 plan	 will	 include	 a	
comprehensive	watershed	characterization,	goals,	and	an	action	plan	including	projects	for	future	
implementation.	

Santa	Clara	River	Parkway	Project	

The	 Santa	 Clara	 River	 Parkway	 is	 a	 project	 of	 the	 California	 State	 Coastal	 Conservancy,	in	
collaboration	with	The	Nature	Conservancy’s	LA‐Ventura	Project,	Friends	of	the	Santa	Clara	River,	
private	landowners,	and	local	governments,	to	restore	river	and	floodplain	lands	for	habitat,	flood	
protection	and	recreation.				

Natural	Flood	Plain	Management	Project	–	The	Nature	Conservancy	
	
The	 Nature	 Conservancy	 (TNC)	 has	 begun	 implementation	 of	 the	 Natural	 Floodplain	 Protection	
Program	(NFPP)	to	preserve	a	critical	section	of	the	remaining	floodplain	in	the	Santa	Clara	River	
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Watershed.	This	will	be	accomplished	by	establishing	a	Floodplain	Conservation	Zone	(FCZ),	where	
private	property	easements	will	be	acquired	as	a	means	to	prevent	future	development.	The	NFPP	
is	targeting	acquisition	of	225	acres	of	easement	within	the	500‐year	floodplain	of	the	Santa	Clara	
River	 Watershed,	 which	 encompasses	 approximately	 4,100	 acres.	 TNC	 anticipates	 that,	 with	
acquisition	of	sufficient	easements	in	key	areas	of	the	500‐year	floodplain,	the	risk	of	development	
on	 the	 remaining	 lands	 will	 be	 substantially	 reduced,	 and	 therefore	 it	 will	 not	 be	 necessary	 to	
acquire	easements	for	the	entire	floodplain	in	order	to	meet	protection	objectives.	Portions	of	the	
500‐year	floodplain	have	already	been	protected	by	TNC	and	through	other	conservation	programs.		

	

The	Nature	Conservancy	Conservation	Plan	for	the	Santa	Clara	
River	Watershed		

One	of	Southern	California’s	last	large	free‐flowing	rivers,	the	84‐mile	long	
Santa	 Clara	 River	 and	 associated	 riparian	 habitats	 are	 crucial	 to	 the	
survival	 of	 many	 sensitive	 species	 of	 wildlife,	 including	 the	 unarmored	
three‐spine	 stickleback,	 the	 Southern	 California	 steelhead	 trout	 and	 the	
California	 red‐legged	 frog.	 Other	 native	 species	 that	 rely	 on	 the	 river	
include	 the	 arroyo	 toad,	 southwestern	 pond	 turtle,	 bobcat	 and	 many	
species	 of	 migratory	 songbirds.	 The	 Nature	 Conservancy	 identified	 key	
areas	 along	 the	 Santa	 Clara	 River,	 at	 Ormond	 Beach	 and	 in	 the	 Santa	
Susana	Mountains	that	must	be	safeguarded,	interlinked,	and	connected	to	

already	 protected	 lands	 such	 as	 the	 Los	 Padres	 National	 Forest.	 The	 Conservancy	 is	 currently	
expanding	 the	 project	 area	 to	 encompass	 major	 tributaries	 of	 the	 Santa	 Clara	 River’s	 eastern	
headwaters.	Conservancy	scientists	also	conduct	studies	 to	guide	 the	recovery	of	 the	endangered	
Southern	California	steelhead	trout.		

Fillmore	Integrated	Water	Recycling	and	Wetlands	Project	
	

This	 project	 is	 an	 integrated	 project	 to	 improve	
drinking	water	quality,	reduce	salt	contamination	from	
water	 softeners,	 improve	 wastewater	 treatment,	 and	
provide	for	distribution	of	recycled	water.		The	project	
will	 construct	 a	 domestic	 water	 softening	 plant,	 a	
state‐of‐the‐art	 wastewater	 treatment	 plant,	 and	 a	
recycled	water	distribution	system;	and	 initiate	a	ban	
on	new	or	replacement	home	brine	discharging	water	
softeners.	 	 Partial	 funding	 for	 this	 project	 is	 coming	
from	 Proposition	 50	 IRWM	 Implementation	 Grant	
funds.	
	
	

Santa	Clara	River	Watershed	Management	Plan	
	
Encompassing	 more	 than	 1600	 square	 miles,	 the	 Santa	 Clara	 River	 Watershed	 is	 the	 largest	 in	
Southern	California	and	is	divided	into	two	almost	equal	parts	by	the	Los	Angeles‐Ventura	County	
line.	Since	1991,	a	group	of	more	than	26	stakeholders	has	been	developing	the	Santa	Clara	River	
Enhancement	 and	 Management	 Plan	 (SCREMP)	 for	 the	 100‐year	 floodplain.	 Recognizing	 the	
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continued	pressure	of	urbanization	 in	both	Los	Angeles	and	Ventura	Counties	that	may	affect	 the	
floodplain	 and	 environmental	 resources	 in	 the	 Santa	Clara	River	Watershed,	 the	Ventura	County	
Watershed	 Protection	 District,	 Los	 Angeles	 County,	 and	 the	 Army	 Corps	 of	 Engineers	 agreed	 to	
cooperate	 in	 expanding	 the	 SCREMP	 to	 complete	 a	 feasibility	 study	 for	 the	 Santa	 Clara	 River	
Watershed	Protection	Plan.	
	
Major	components	of	the	study	include:	
 Identifying	 flooding,	 erosion	 and	 sedimentation	 problems,	 and	 opportunities	 to	 improve	

water	quality	
 Analyzing	 potential	 benefits	 and	 costs	 of	 restoring	 riparian	 habitat,	 recreational	

opportunities,	and	a	regional	flood	protection	capital	facility	plan	
 Determining	impacts	on	historical	and	archaeological	resources	
 Promoting	understanding	of	the	planning	process,	garnering	public	input,	and	coordinating	

the	planning	effort	with	other	stakeholders	
 

2.3	Progress	Towards	Meeting	IRWM	Plan	Goals	and	Objectives	
 

The	2006	WCVC	IRWM	Plan	included	5	objectives:		
	
1.			Reduce	dependence	on	imported	water	and	protect,	conserve	and	augment	water	supplies	
2.			Protect	and	improve	water	quality		
3.	 Protect	people,	property	and	the	environment	from	adverse	flooding	impacts	
4	 Protect	and	restore	habitat	and	ecosystems	in	watersheds		
5.	 Provide	water‐related	recreational,	public	access	and	educational	opportunities	
	

Significant	progress	has	been	made	towards	addressing	those	objectives	as	a	result	of	the	projects	
and	 programs	 that	 have	 been	 implemented	 in	 the	 Region	 since	 2006	 (Table	 2‐1).	 	 Some	 data	
regarding	 the	 impact	 of	 some	 of	 those	 projects	 is	 highlighted	 in	 Figure	 2‐1	 which	 features	 ten	
projects	implemented	with	Implementation	Grant	Funds	from	Proposition	50.			
	
During	 the	past	7	years,	more	 than	150	WCVC	stakeholder	committees	meetings	have	been	held,	
representing	thousands	of	hours	of	individual	stakeholder	contributions	to	the	IRWM	process.		The	
focus	of	these	meetings	has	been	to	receive	project	presentations	and	updates,	develop	integrated	
project	concepts,	track	overall	grant	administration	efforts,	guide	development	of	the	2014	update	
to	 the	 WCVC	 IRWM	 Plan,	 conduct	 outreach	 to	 disadvantaged	 communities,	 select	 projects	 for	
implementation	and	address	challenges	facing	the	watersheds	and	the	region.	
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Figure	2‐1	

Overall	Outcomes	from	Implementation	of	Projects	in	Proposition	50 

Pollutant 
Removal 

  Additional 
Water Supplies 

  Environmental 
Benefits  Flood Benefits 

  Climate Change 
Adaptation 

10,000 tons 
per year salt 
removal 

40 tons per 
year nitrates 
diverted 
from 
groundwater 

  10,320 acre‐
feet per year 
additional local 
water supply 

 
 

 
 

  Water made 
available for 
wetland restoration 

13 acres of invasive 
species removal 

0.33 acres wetland 
creation 

 

  Reduced floodway 
obstruction 

Improved 
stormwater 
capture and 
recharge 

 
 

  Expanded regional 
water supply portfolio 

Increased recycled 
water availability 
(drought resistant 
supply) 

Improved stream 
conditions that avoid 
high water 
temperatures and low 
dissolved oxygen 
(counteracting negative 
climate change effects) 

 

Source:  Component report for Proposition 50 Implementation Grant Funded Projects 
 
 
 



	 	 2014	Integrated	Regional	Water	Management	Plan	

 

3‐1	
Section	3.0	–	Region	Description	

 

SECTION	3.0 ‐	REGION	DESCRIPTION	
	
The	purpose	of	this	section	is	to	describe	the	Watersheds	Coalition	of	Ventura	County	(WCVC)	
IRWM	Region,	including	the	boundaries,	water	systems,	resources,	relationships	with	neighboring	
IRWM	Regions,	regional	conflicts	and	objectives,	and	how	the	Region	is	working	to	reduce	
dependence	on	imported	State	Water.	

3.1	Region	Boundary	and	Overview	
 
This	section	addresses	the	WCVC	Region	boundary	and	an	overview	of	the	Region.	

		3.1.1	Region	Boundary	
	
The	Region	 included	 in	 this	 IRWM	Plan	 is	Ventura	County	 (Figure	3‐1)	with	 the	exception	of	 the	
portion	 of	 Malibu	 Creek	 Watershed	 that	 lies	 within	 Ventura	 County	 –	 which	 is	 included	 in	 the	
Greater	LA	IRWM	Region.	The	County	is	a	logical	integrated	regional	water	management	region	due	
to	its	history	of	cooperative	water	management,	the	topography	and	geography	of	the	Region,	and	
the	 similarity	 of	 water	 issues	 facing	 water	 and	 land	 use	 agencies	 throughout	 the	 Region.	 The	
Watersheds	Coalitions	of	Ventura	County	 (WCVC)	 recognizes	 that	watersheds	are	not	defined	by	
political	boundaries	and	future	efforts	to	protect	and	manage	water	and	watersheds	in	the	Region	
must	include	representatives	of	jurisdictions	outside	Ventura	County.	For	example,	representatives	
of	the	WCVC	Region	are	working	with	stakeholders	and	agencies	in	the	upper	reaches	of	the	Santa	
Clara	 River	 Watershed,	 which	 is	 located	 in	 northern	 Los	 Angeles	 County,	 to	 include	 them	 in	
collaborative	efforts	to	manage	and	protect	the	entire	Santa	Clara	River	Watershed.		
	
Ventura	County	and	the	ten	cities	within	the	County	have	collaborated	in	land	use	decision‐making	
since	1969	when	in	cooperation	with	the	Local	Agency	Formation	Commission	(LAFCO)	a	landmark	
set	of	county‐wide	policies	entitled	the	“Guidelines	For	Orderly	Development”	were	adopted.		These	
policies	 clarified	 the	 relationship	between	 the	County	and	 the	cities	 regarding	 land	use	planning.		
These	guidelines	have	resulted	in	confining	urban	development	within	cities’	boundaries,	which	are	
much	better	equipped	to	deliver	urban	services.		
	
	
The	 County,	 local	 cities	 and	 other	 agencies	 successfully	 collaborated	 again	 in	 1974	 to	 adopt	 the	
Regional	 Land	 Use	 Program.	 This	 program	 led	 to	 coordination	 among	 the	 cities	 and	 the	 County	
regarding	 such	 issues	 as	 population	 forecasting,	 transportation	 planning,	 spheres	 of	 influence	
planning,	air	quality	planning,	and	water	quality	planning.	Many	of	these	early	planning	efforts	have	
directly	resulted	in	continued	water	management	cooperative	efforts.	
	
Local	water	agencies	have	maintained	this	tradition	of	cooperation,	exemplified	by	the	county‐wide	
Association	 of	 Water	 Agencies	 (AWA).	 The	 AWA	 includes	 major	 water	 districts,	 the	 Cities	 with	
water	delivery	responsibilities,	 the	County,	county	water	districts,	 investor‐owned	water	utilities,	
mutual	water	companies,	groundwater	management	agencies,	a	water	 treatment	research	center,	
and	business	members.	AWA	was	formed	in	the	late	1970s	to	provide	a	forum	for	the	exchange	of	
information	on	local	and	regional	water	issues,	and	its	mission	statement	is	“to	develop	and		
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encourage	 cooperation	 among	 entities	 for	 the	 development,	 protection,	 conservation	 and	
improvement	 of	 the	 total	water	 resources	 for	Ventura	 County.”	 The	 AWA	membership	 covers	 the	
range	 of	 water	 stakeholders	 in	 the	 county:	 agriculture,	 municipalities,	 water	 districts,	 small	
systems,	industrial	water	uses,	and	concerned	citizens.		
	
The	Region	further	demonstrated	its	ability	to	cooperate	on	water	issues	with	the	1980	208	Water	
Quality	Management	Plan,	a	federally	mandated	EPA	Section	208	requirement,	and	the	subsequent	
update,	the	Ventura	County	Water	Management	Plan,	prepared	in	November	1994.	These	successful	
development	and	implementation	of	these	comprehensive	planning	programs	were	the	result	of	a	
coordinated	 effort	 between	 the	 County	 and	most	 of	 the	 water	 management	 stakeholders	 in	 the	
Region,	including	citizen	and	environmental	groups,	water	districts,	and	State	and	Federal	agencies.	
The	 plans	 covered	 nearly	 all	 water	 management	 issues	 except	 for	 flood	 control.	 	 The	 current	
IRWMP	process	has	added	flood	control	and	other	important	components	to	the	integrated	water	
management	effort	such	as	habitat	protection	and	wetlands	enhancement.	
	
The	Watersheds	Coalition	of	Ventura	County	(WCVC)	has	made	significant	progress	 in	 identifying	
regional	 goals	 and	watershed‐wide	 objectives,	 determining	 appropriate	 implementation	 projects	
and	 programs	 to	 meet	 those	 objectives	 and	 working	 together	 on	 the	 IRWMP.	 As	 an	 additional	
benefit,	the	WCVC	functions	as	a	forum	where	stakeholders	come	together	to	resolve	conflicts	and	
work	on	common	issues.			

		3.1.2	Region	Overview	
	
Ventura	County	has	a	population	or	more	than	823,000	people	(2010	Census)	and	is	located	north	
and	west	of	Los	Angeles	County,	east	of	Santa	Barbara	County	and	south	of	Kern	County.	The	Pacific	
Ocean	 forms	 the	 southwestern	 boundary	 of	 Ventura	 County	 providing	 42	 miles	 of	 coastline.	
Virtually	the	entire	north	half	of	the	County	is	within	the	Los	Padres	National	Forest,	although	there	
are	privately	owned	in‐holdings	scattered	throughout	the	Forest	area.	Residential,	agricultural	and	
business	uses	are	primarily	 located	 in	the	southern	portion	of	the	County.	The	County	has	a	total	
area	 of	 1,199,748	 acres	 (1,843	 square	 miles),	 of	 which	 some	 550,211	 acres	 are	 in	 the	 National	
Forest.		This	IRWM	Plan	focuses	primarily	on	the	south	half	of	the	County	due	to	the	low	population	
and	relatively	small	amount	of	water	used	within	the	northern	area.	
	
Ventura	County	has	a	Mediterranean	climate,	with	an	average	July	high	temperature	of	79	degrees,	
and	 an	 average	 January	 low	 temperature	 of	 42	 degrees.	 	 The	 average	 annual	 rainfall	 is	
approximately	18	inches.		Ventura	County	has	six	diverse	microclimates:			

 Highlands	 and	 mountains	 of	 the	 Western	 Transverse	 Mountain	 Range	 in	 the	 northern	
portion	of	the	County		

 Coastal	Plains,	primarily	located	on	the		Oxnard	Plain	
 Coastal	Strip	
 Interior	valleys	such	as	the	Ojai	Valley	
 Interior	valleys	with	coastal	influence	such	as		the	Santa	Clara	River	Valley	
 Interior	 valleys	 without	 coastal	 influence,	 such	 as	 	 the	 Conejo	 and	 Simi	 Valleys	

	
Due	 to	 the	 favorable	 climate	 and	 excellent	 soils,	 Ventura	 County	 is	 one	 of	 the	 most	 productive	
agricultural	regions	in	the	country.		According	to	the	Ventura	County	2012	Annual	Crop	Report,	the	
gross	agricultural	value	was	approximately	$1.96	billion	dollars,	an	18%	increase	from	2008.		Even	
though	 irrigated	 land	 in	 the	 Region	 has	 decreased	 approximately	 6,300	 acres	 since	 1998	 (John	
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Krist,	 Farm	 Bureau	 of	 Ventura	 County),	 agricultural	 values	 have	 increased	 due	 mainly	 to	 rising	
values	of	agricultural	 commodities	and	a	shift	 toward	more	valuable	crops.	 	The	most	 significant	
changes	over	the	past	five	years	has	been	a	nearly	130%	increase	in	the	acreage	of	raspberries,	and	
an	 approximately	 38%	decrease	 in	 the	 acreage	 of	 nursery	 stock.	 	 In	 addition,	 there	 has	 been	 an	
increase	in	more	water	 intensive	crops	like	strawberries	and	raspberries	and	a	slight	decrease	in	
less	water	intensive	crops	like	lemons	and	Valencia	oranges.	
	
Of	the	estimated	259,000	acres	of	agricultural	 land	in	the	Region,	approximately	91,000	acres	are	
irrigated.	 	The	number	of	 irrigated	 acres	has	been	declining	 since	 the	mid‐1980s.	 	The	Calleguas	
Creek	Watershed	contains	the	highest	number	of	irrigated	acres,	followed	by	the	Santa	Clara	River	
Watershed	and	Ventura	River	Watershed.		
	
The	 Region	 contains	 three	 major	 watersheds,	 six	 smaller	 coastal	 watersheds,	 and	 twenty‐six	
groundwater	basins.	There	are	 ten	 incorporated	cities,	 three	wholesale	water	agencies	and	more	
than	 160	 retail	 water	 purveyors,	 two	 groundwater	 management	 agencies,	 and	 five	 sanitary	
districts.	With	such	water	resource	and	management	diversity	in	the	County,	effective	regional	and	
integrated	water	management	planning	is	crucial.	Please	see	Figure	3‐2,	which	depicts	the	Region	
along	with	the	boundaries	of	the	major	watershed	and	the	National	Forest.		
	
Ventura	County	also	includes	two	offshore	islands	that	are	part	of	the	Channel	Islands:	Anacapa	and	
San	 Nicolas.	 These	 islands	 are	 also	 Areas	 of	 Special	 Biological	 Significance.	 Anacapa	 Island	 is	
entirely	within	the	Channel	Islands	National	Park,	and	San	Nicolas	Island	is	under	the	jurisdiction	of	
the	U.	S.	Navy;	for	these	reasons,	the	islands	are	not	included	within	the	Region	for	the	purposes	of	
this	plan.		

3.2	Internal	Boundaries	Within	the	Region	
	
The	boundary	for	the	WCVC	IRWM	Region	is	the	County	of	Ventura	boundary	as	described	above	
(see	 Figure	 3‐1).	 The	 County	 boundaries	 form	 a	 logical	 Region	 for	 integrated	 regional	 water	
management	due	to	the	history	of	cooperative	water	management,	shared	water	supply	and	other	
infrastructure,	 ongoing	 coordination	 among	 the	 Region’s	 water	management	 entities	 addressing	
critical	water	issues,	and	the	topography	and	geography	of	the	Region.		
	
Numerous	 watershed/topography,	 political,	 and	 resource	 management‐related	 boundaries	 have	
been	established	throughout	the	Region	and	are	briefly	described	below.	
	
		3.2.1	Watersheds	
	
As	shown	in	Figure	3‐1,	there	are	three	major	watersheds	in	Ventura	County	including	the	Santa	
Clara	River,	Ventura	River,	and	Calleguas	Creek	Watersheds.		A	fourth	watershed,	the	Cuyama	River	
Watershed,	and	various	sub‐watersheds	are	also	shown.		The	major	hydrologic	features	of	the	
Santa	Clara,	Ventura,	and	Calleguas	Watersheds	are	depicted	in	Figures	3‐2,	3‐3	and	3‐4.			

	
Watershed‐based	management	plans	have	been	prepared	 for	 two	of	 the	major	watersheds	 in	 the	
Region:	 the	 Calleguas	 Creek	 Watershed	 Management	 Plan	 (2005)	 and	 the	 Santa	 Clara	 River	
Enhancement	and	Management	Plan	(2005).	Development	of	a	watershed	management	plan	for	the	
Ventura	River	Watershed	is	underway	with	expected	completion	in	Fall	of	2014.	
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		3.2.2	Municipalities/Land	Use	Agencies	
	
Each	incorporated	city	in	the	Region	serves	as	the	land	use	agency	for	areas	within	its	jurisdiction.		
The	 ten	 incorporated	 cities	 include	 San	 Buenaventura	 (Ventura)	 and	 Ojai	 in	 the	 Ventura	 River	
Watershed;	Camarillo,	Thousand	Oaks,	Simi	Valley	and	Moorpark	in	the	Calleguas	Creek	Watershed;	
and	 Oxnard,	 Port	 Hueneme,	 Santa	 Paula	 and	 Fillmore	 in	 the	 Santa	 Clara	 River	 Watershed.	 The	
location	of	each	incorporated	city,	in	the	Region	is	shown	on	Figure	3‐5.			
	
The	County	of	Ventura	serves	as	the	land	use	agency	for	unincorporated	areas	of	the	Region.		The	
more	 populated	 unincorporated	 communities	 of	 Piru,	 Saticoy,	 El	 Rio,	 Oak	 Park,	 Newbury	 Park,	
Meiners	 Oaks,	 Oak	 View	 and	 Casitas	 Springs	 are	 shown	 on	 Figure	 3‐5,	 which	 also	 depicts	 the	
boundary	 of	 the	 Los	 Padres	 National	 Forest,	 which	 encompasses	 the	 northern	 half	 of	 Ventura	
County.			
	
Another	land	use	agency	in	the	Region	is	the	Local	Agency	Formation	Commission	(LAFCO).		LAFCO	
is	a	State‐created	commission	with	county‐wide	 jurisdiction	responsible	 for	working	closely	with	
citizens,	the	County,	cities	and	special	districts	within	the	County	on	a	variety	of	issues	concerning	
jurisdictional	boundary	changes.	LAFCO's	statutory	purposes	include	the	discouragement	of	urban	
sprawl	 and	 the	 encouragement	 of	 orderly	 governmental	 boundaries	 based	 upon	 local	
circumstances	and	conditions.	

		3.2.3	Water,	Wastewater	and	Flood	Control	Agencies			
	
Water	Providers	 ‐	There	are	more	than	165	entities	 in	the	Region	delivering	water	to	wholesale	
and	 retail	 water	 users,	 including:	 three	 water	 wholesale	 districts	 (Calleguas	 Municipal	 Water	
District,	Casitas	Municipal	Water	District	and	United	Water	Conservation	District),	seven	(7)	city‐
owned	and	operated	systems,	22	special	water	districts,	25	public	water	purveyors,	five	(5)	Public	
Utility	Commission	 (PUC)	 regulated	water	 companies,	 63	mutual	water	 companies,	 and	59	other	
privately	owned	systems	of	varying	sizes.		Please	see	Figure	3‐6	for	a	map	depicting	all	the	entities.			
	

 The	 Calleguas	Municipal	Water	 District	 supplies	water	 to	 12	water	 companies,	 including	
those	that	serve	the	cities	of	Camarillo,	Oxnard,	Thousand	Oaks,	Simi	Valley	and	Moorpark.		
The	names	and	boundaries	of	the	individual	water	companies	served	by	Calleguas	are	also	
depicted	on	Figure	3‐6.			
	

 The	United	Water	Conservation	District	 supplies	water	 to	 six	water	 companies,	 including	
those	that	serve	the	cities	of	Fillmore,	Port	Hueneme,	Fillmore	and	Santa	Paula.		The	names	
and	boundaries	of	the	individual	water	companies	served	by	Calleguas	are	also	depicted	on	
Figure	3‐6.	

	
 The	Casitas	Municipal	Water	District	supplies	water	to	six	water	companies,	including	those	

that	serve	the	cities	of	Ventura	and	Ojai.		The	names	and	boundaries	of	the	individual	water	
companies	served	by	Casitas	are	also	depicted	on	Figure	3‐6.	
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Wastewater	 Districts	 ‐	 Ventura	 County	 is	 served	 by	 17	 wastewater	 treatment	 districts.	 	 In	
addition	to	districts	that	serve	each	of	the	incorporated	cities,	seven	(7)	districts	(Camrosa,	Saticoy,	
Triunfo,	 Ventura	 County	 Service	 Areas	 29	 and	 30,	 Piru,	 and	 the	 Ventura	 Regional	 Sanitation	
District)	serve	the	major	unincorporated	areas	of	the	County.		The	service	area	for	each	wastewater	
treatment	district,	and	the	location	of	wastewater	treatment	facilities,	are	depicted	on	Figure	3‐7.	
	
Flood	Control	District	 	 	 The	Ventura	County	Watershed	Protection	District	 is	 the	 regional	 flood	
control	agency	and	has	the	same	boundaries	as	the	County	of	Ventura.		

		3.2.4	Groundwater	Basins	
	
There	 are	 32	 groundwater	 basins,	 as	 defined	 in	 DWR	 Bulletin	 118,	 Update	 2003	 –	 California’s	
Groundwater,	located	in	the	Region.		Of	the	identified	basins,	most	(27)	are	located	in	the	southern	
portion	of	the	County	and	five	(5)	are	located	in	the	northern	portion.		The	names	and	locations	of	
each	 of	 the	 identified	 groundwater	 basins	 are	 depicted	 on	 Figure	 3‐8.	 	 The	 largest	 groundwater	
supplies	in	the	southern	portion	of	the	County	are	contained	within	major	water	bearing	aquifers	
that	 underlie	 most	 of	 the	 Oxnard	 Plain	 and	 Las	 Posas	 Valley.	 These	 basins	 include	 the	 Oxnard,	
Mugu,	Hueneme,	Fox	Canyon,	and	Grimes	Canyon	aquifer	zones.		The	major	groundwater	basins	in	
the	northern	portion	of	the	County	are	the	Lockwood	Valley	and	the	Cuyama	Valley	Basins.	
	
As	 depicted	 on	 Figure	 3‐8	 the	majority	 of	 the	 identified	 groundwater	 basins	 are	 fully	 contained	
within	 the	 Region	 boundaries,	 however,	 several	 are	 shared	 with	 neighboring	 IRWM	 Regions,	
including	the	Cuyama,	Hungry	Valley	and	Little	Cuddy	Valley	Basins	in	the	north	half	of	the	County,	
and	Russell	Valley	and	Las	Virgenes	Canyon	Basins	along	the	southern	end	of	the	County.			

		3.2.5	Surface	Water	Bodies				
	
Surface	water	resources	in	Ventura	County	are	divided	into	two	major	hydrologic	units,	the	Ventura	
River	and	Santa	Clara‐Calleguas	Unit.		There	are	also	four	other	smaller	hydrologic	units,	consisting	
of	the	Rincon	Creek,	Cuyama,	San	Joaquin,	and	the	Malibu	Units.		The	major	surface	water	resources	
in	the	County	are	provided	by	the	Lake	Casitas,	Lake	Piru,	and	Bard	reservoirs.		Streams	in	Ventura	
County	 that	 generally	 flow	 throughout	 the	 year	 include	 Sespe	 Creek,	 Piru	 Creek,	 Reyes	 Creek,	
Matilija	Creek,	the	North	Fork	of	the	Ventura	River,	and	the	Ventura	River	below	Foster	Park.		Major	
rivers	and	reservoirs	in	the	Region	are	depicted	on	Figure	3‐1.	

		3.2.6	Regional	Water	Quality	Control	Board	Boundaries	
	
The	WCVC	IRWM	Region	is	part	of	Region	4	–	Los	Angeles	area	‐	of	the	California	Regional	Water	
Quality	Control	Board.		Most	of	the	County	lies	in	Region	4	–	see	Figure	3‐5	for	the	boundaries	of	the	
Ventura	County	portion	of	RWQCB	Region	4.		
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		3.2.7	Floodplains	
	
The	Ventura	County	Watershed	Protection	District,	which	is	governed	by	the	Board	of	Supervisors,	
has	 the	authority	 to	maintain	and	construct	 flood	control	 facilities	on	 the	channels	shown	on	 the	
District's	 Comprehensive	 Plan,	 and	 a	 permit	 from	 the	 Watershed	 Protection	 District	 must	 be	
obtained	 for	most	 activities	 in,	 on,	 over,	 under,	 or	 across	 the	 bed,	 banks,	 and	 overbank	 areas	 of	
these	 channels.	 Outside	 of	 these	 limits,	 the	 prime	 responsibility	 for	 regulating	 activities	 in	 flood	
hazard	 areas	 lies	with	 local	 governments.	 100‐	 and	 500‐year	 floodplain	 areas	 designated	 by	 the	
Federal	Emergency	Management	Agency	are	generally	depicted	on	Figure	3‐9.		

3.3	Watersheds	and	Water	Systems	in	Ventura	County	
	
As	previously	 stated	 there	are	 three	major	watersheds	and	 thirty	 two	groundwater	basins	 in	 the	
Region.		Each	of	the	major	watersheds	and	groundwater	basins	are	briefly	described	below.		More	
detailed	information	regarding	each	of	the	three	major	watersheds	are	contained	in	Appendices	A,	
B	and	C.			

3.3.1	Calleguas	Creek	Watershed	Characterization	
	
The	 Calleguas	 Creek	 Watershed	 encompasses	 an	 area	 of	
approximately	 343	 square	 miles,	 predominantly	 in	
southeastern	Ventura	County.	The	major	hydrologic	features	of	
the	watershed	include	Conejo	Creek,	Arroyo	Santa	Rosa,	Arroyo	
Simi,	Arroyo	Las	Posas,	and	Calleguas	Creek,	as	well	as	Revolon	
Slough	 and	 Mugu	 Lagoon.	 The	 northern	 boundary	 of	 the	
watershed	 is	 formed	 by	 the	 Santa	 Susana	 Mountains,	 South	
Mountain,	and	Oak	Ridge	Mountains.	The	southern	boundary	is	formed	by	the	Simi	Hills	and	Santa	
Monica	Mountains.	Presently	50	percent	of	the	watershed	is	undeveloped	open	space,	25	percent	is	
agricultural,	and	the	remaining	25	percent	is	in	urban	land	use.	The	watershed	ultimately	drains	to	
the	Pacific	Ocean	through	Mugu	Lagoon.		
	
Prior	to	the	1940s,	Calleguas	Creek	and	its	main	tributaries	provided	drainage	for	stormwater	and	
irrigation	 discharge	with	 rare	 occurrences	 of	 year‐round	 flow.	 However,	 over	 the	 past	 50	 years,	
steadily	 increasing	 wastewater	 discharges	 and	 urban	 runoff	 now	 provide	 portions	 of	 Calleguas	
Creek	and	its	tributaries	with	perennial	flow.		
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Hydrology	
	
		Surface	Water	
	
The	 Calleguas	 Creek	 Watershed	 has	 three	 major	 watercourses:	 	 the	 Arroyo	 Simi/Arroyo	 Las	
Posas/Calleguas	Creek	system,	the	Arroyo	Santa	Rosa/Arroyo	Conejo/Conejo	Creek	system,	and	the	
Honda	 Barranca/Beardsley	 Wash/Revolon	 Slough	 system.	 	 These	 watercourses	 drain	 from	 the	
Santa	 Susana	Mountains	 and	 Santa	Monica	Mountains	 through	 the	 Oxnard	 Plain	 into	 the	 Pacific	
Ocean	through	Mugu	Lagoon.	
	
The	 Arroyo	 Simi/Arroyo	 Las	 Posas/Calleguas	 Creek	 system,	 the	 longest	 of	 the	 three	 drainage	
systems,	drains	Simi	Valley,	the	eastern	Las	Posas	Valley,	much	of	Pleasant	Valley,	and	the	eastern	
portion	of	the	Oxnard	Plain.		In	addition	to	the	natural	streams,	Arroyo	Simi	is	also	fed	by	a	number	
of	dewatering	wells	operated	by	the	City	of	Simi	Valley,	as	well	as	discharges	from	the	Simi	Valley	
Water	Quality	Control	Plant	and	the	Moorpark	Wastewater	Treatment	Plant.	
	
The	Arroyo	 Santa	Rosa/Arroyo	Conejo/Conejo	Creek	 system	drains	 the	Thousand	Oaks	 area,	 the	
Tierra	Rejada	Valley,	the	Santa	Rosa	Valley	and	a	portion	of	Pleasant	Valley.	 	The	system	is	fed	by	
natural	tributaries	as	well	as	numerous	agricultural	drains.		Engineered	levees	consisting	of	riprap,	
gunite	 coated	 riprap	or	 concrete	 sidewalls	have	been	 installed	 along	much	of	 the	natural	 stream	
channel.	
	
The	 Camrosa	 Water	 District	 operates	 the	 Conejo	 Creek	 Diversion	 immediately	 south	 of	 U.S.	
Highway	101.	The	diversion	was	completed	in	2002.	Through	a	series	of	agreements	between	the	
City	 of	 Thousand	 Oaks,	 Calleguas	 Municipal	 Water	 District,	 the	 Pleasant	 Valley	 County	 Water	
District	 (PVCWD)	 and	 Camrosa,	 Camrosa	 purchases	 the	 recycled	 surface	 water	 diverted	 from	
Conejo	Creek	 from	 the	City	of	Thousand	Oaks	who	discharges	 the	 tertiary	 treated	water	 into	 the	
creek	 from	 their	 Hill	 Canyon	 Treatment	 Plant	 well	 upstream	 of	 the	 diversion.	 The	 diversion	 is	
governed	 by	 a	 SWRCB	water	 right	 decision	 that	 limits	 the	 area	 of	 use	 to	 Camrosa	 and	 Pleasant	
Valley	County	Water	District’s	service	areas.	Recycled	surface	water	in	excess	of	the	District’s	needs	
is	delivered	to	PVCWD	and	stored	in	the	PVCWD	reservoir	located	near	Camarillo	Airport.		
	
The	Honda	Barranca/Beardsley	Wash/Revolon	Slough	system	drains	the	western	portion	of	the	Las	
Posas	 Valley,	 a	 portion	 of	 Pleasant	 Valley	 and	 a	 portion	 of	 the	 Oxnard	 Plain.	 	 Agricultural	 and	
stormwater	account	for	the	majority	of	input	water	into	this	system.		
	
Ground	Water		
	
Recharge	to	the	shallowest	aquifers	in	the	Calleguas	Creek	Watershed	occurs	by	direct	infiltration	
or	precipitation	through	streambed	deposits,	most	notably	along	Arroyo	Las	Posas	downstream	of	
the	City	of	Moorpark.		In	the	western	portion	of	Simi	Valley,	groundwater	often	rises	to	the	surface	
and	flows	as	surface	water.		The	City	of	Simi	Valley	operates	a	series	of	dewatering	wells	to	lower	
groundwater	 levels.	 	Groundwater	is	kept	from	rising	to	the	surface	through	continuous	pumping	
and	is	then	discharged	into	a	concrete‐lined	section	of	Arroyo	Simi.	
	
The	Calleguas	Creek	Watershed	includes	several	significant	groundwater	basins.	Water	rights	have	
not	 been	 adjudicated	 in	 every	 one	 of	 these	 basins,	 so	 groundwater	 production	 is	 not	
comprehensively	controlled	or	maintained.	
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In	basins	such	as	the	Simi	Valley	and	South	Las	Posas	Basins,	groundwater	storage	has	 increased	
significantly	 in	 the	 last	 several	 decades,	 necessitating	 dewatering	 operations	 to	 protect	
development	in	the	western	portion	of	the	City	of	Simi	Valley.	This	increase	is	due	to	a	combination	
of	an	overall	decrease	in	agricultural	use	of	groundwater	because	of	high	total	dissolved	solid	(TDS)	
levels	and	return	flows	from	applied	imported	water	supplied	to	Simi	Valley.		
	
Wildlife,	Habitats	and	Vegetation		
	
More	 than	50	percent	of	 the	Calleguas	Creek	Watershed	 is	 either	 agricultural	 or	developed	 land.		
Much	of	the	natural	vegetation	and	habitat	of	the	watershed	is	dominated	by	coastal	sage	scrub	and	
chaparral.		Coastal	sage	scrub	is	typically	located	on	the	lower	elevation	slopes	within	the	western	
half	 of	 the	 watershed	 and	 covers	 approximately	 33,100	 acres.	 	 	 Chaparral	 is	 the	most	 common	
native	 vegetation	 community	 within	 the	 watershed,	 covering	 approximately	 38,000	 acres	 and	
typically	occurs	on	the	higher	elevation	slopes	within	the	Santa	Monica	Mountains.	 	Other	natural	
habitats	 of	 the	watershed	 consist	 of	 grasslands,	 oak	woodlands,	 California	Walnut,	 riparian,	 salt	
marsh,	beach/dune,	disturbed	riparian,	and	open	water.	(Calleguas	Creek	Watershed	Management	
Plan,	June	2005).	
	
Principal	wildlife	supported	by	the	habitat	types	in	the	watershed	include	mule	deer,	valley	quail,	
mourning	dove,	 coyote,	 bobcat,	mountain	 lion,	 badger,	 spotted	 skunk,	 striped	 skunk,	 black‐tailed	
jackrabbit,	Audubon	cottontail,	brush	rabbit	and	numerous	species	of	 small	mammals,	 songbirds,	
shorebirds,	 raptors	and	reptiles,	as	well	as	many	other	bird	species.	 	The	riparian	habitats	of	 the	
watershed	support	several	species	of	amphibians	including	the	Pacific	tree	frog,	bullfrog,	California	
salamander,	and	California	newt.	
	
The	 U.S.	 Fish	 and	 Wildlife	 Service	 has	 designated	 critical	 habitat	 areas	 for	 sensitive	 species	 in	
several	locations	in	the	Calleguas	Creek	Watershed.		Critical	habitat	areas	have	been	established	for	
Braunton’s	 milk‐vetch,	 Lyon’s	 pentachaeta,	 California	 red‐legged	 frog,	 Riverside	 fairy	 shrimp,	
coastal	 California	 gnatcatcher,	 and	 western	 snowy	 plover.	 	 The	 location	 of	 designated	 critical	
habitat	areas	in	the	Calleguas	Creek	Watershed	are	depicted	on	Figure	3‐13.			
	
Issues	and	Needs	in	the	Watershed		
	
Urban	development	and	agricultural	activities	within	the	Calleguas	Creek	Watershed	have	resulted	
in	 the	 degradation	 of	 water	 resources,	 loss	 of	 sensitive	 ecosystems,	 floods,	 and	 erosion	 and	
sedimentation	problems.	In	1996,	a	broad	coalition	of	local	property	owners,	water	and	wastewater	
agencies,	 environmental	 groups,	 agricultural	 parties,	 governmental	 agencies,	 and	 other	 private	
interests	 joined	 together	 to	 	develop	a	management	plan	 for	 the	watershed.	The	Calleguas	Creek	
Watershed	Management	Plan	(CCWMP)	was	completed	in	July	2004	to	address	the	issues	impacting	
the	 watershed.	 The	 CCWMP	 recommended	 20	 action	 items	 in	 the	 areas	 of	 water	 resources	 and	
water	quality,	habitat	and	recreation,	flood	protection	and	sediment	management,	agriculture,	land	
use,	and	public	outreach	and	education.		
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The	following	were	identified	as	significant	issues	for	the	Calleguas	Creek	Watershed.		
	
Critical	Needs	
 Water	quality	improvement	
 Water	supply	enhancement	
 Water	supply	reliability		
 Flood	control		
 Habitat	quality	improvements	
	
Water	Quality	Concerns	

 Surface:	TMDL	–	Metals,	Salts,	Toxicity,	Bacteria,	Trash,	Sediment,	Pesticides		
 Groundwater:	Salts,	Iron,	Manganese		

	
Water	Supply	Issues	

 Better	 groundwater	 quality	 would	 help	 reduce	 the	 amount	 of	 imported	 water,	 lessen	
dependence	on	outside	water,	and	increase	groundwater	reliability		

 Utilization	of	recycled	water		
 Public	education	towards	utilization	of	recycled	water		
 Development	of	local	supplies		
 Development	of	a	drought‐proofing	plan		
 Public	education	for	conservation		

	
Water	Supply	Reliability	–	See	also	Water	Supply		

 A	need	for	self‐	sufficiency		
	

Flood	Control	Issues	
 Building	in	floodplains		
 Planning	and	land	development		
 Erosion	control	to	reduce	sediment		
 Channel	capacity	–	levee	construction		

	
Habitat	Issues	

 Mugu	Lagoon	–	sediment	quality	and	quantity		
 Wetlands	areas	within	the	Watershed	degraded	

3.3.2	Santa	Clara	River	Watershed	Characterization		
	
The	Santa	Clara	River	 is	 the	 largest	 river	 system	 in	 Southern	California	 remaining	 in	 a	 relatively	
natural	state.	The	Santa	Clara	River	headwater	is	at	Pacifico	Mountain	in	the	San	Gabriel	Mountains	
and	it	flows	in	a	generally	western	direction	for	approximately	84	miles	through	Tie	Canyon,	Aliso	
Canyon,	Soledad	Canyon,	the	Santa	Clarita	Valley,	the	Santa	Clara	River	Valley,	and	the	Oxnard	Plain	
before	 discharging	 to	 the	 Pacific	 Ocean	 near	 the	 Ventura	 Harbor.	 The	 Santa	 Clara	 River	 and	
tributary	 system	 has	 a	 watershed	 area	 of	 about	 1,634	 square	 miles.	 Major	 tributaries	 include	
Castaic	 Creek	 and	 San	 Francisquito	 Creek	 in	 Los	 Angeles	 County,	 and	 the	 Sespe,	 Piru,	 and	 Santa	
Paula	 Creeks	 in	 Ventura	 County.	 Approximately	 40	 percent	 of	 the	 watershed	 is	 located	 in	 Los	
Angeles	County	and	60	percent	is	in	Ventura	County.	Figure	3‐3	provides	a	map	depicting	the	Santa	
Clara	River	Watershed	in	Ventura	County.	
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The	Santa	Clara	River	Watershed	 is	 the	 largest	Watershed	 in	 the	County	and	also	has	 the	 lowest	
percentage	 of	 development.	 About	 90	 percent	 of	 the	Watershed	 is	 to	 the	 east	 and	 north	 of	 the	
floodplain	 in	 the	 mountainous	 terrain	 of	 the	 San	 Gabriel	 Mountains,	 the	 Sierra	 Pelona,	 and	 the	
Topatopa	Mountains	of	 the	Sespe	back‐country	 to	headwaters	near	Pine	Mountain	and	Mt.	Pinos,	
and	to	the	south	of	the	river	including	the	Santa	Susana	Mountains,	Oak	Ridge,	and	South	Mountain.	
Much	of	this	area	is	in	the	Angeles	National	Forest	and	Los	Padres	National	Forest.	The	remaining	
10	percent	of	the	watershed	is	mostly	located	in	the	relatively	flat	terrain	of	the	Oxnard	Plain,	the	
Santa	Clarita	Valley,	Castaic	Valley,	the	Santa	Clara	River	Valley,	and	the	floors	of	the	larger	canyons,	
including	the	upper	Soledad,	and	lower	Sand,	Mint,	Bouquet,	Placerita,	San	Francisquito,	Piru,	Santa	
Paula,	and	Sespe	Canyons.			

Hydrology	
	
Surface	Water	
	
Historic	 records	 indicate	 that	 the	 climatic	 and	 basin	 characteristics	 of	 the	 Santa	 Clara	 River	
Watershed	generally	produce	an	 intermittent	 flow	 regime	 in	 the	 river	mainstem;	however,	 flows	
can	increase	rapidly	in	response	to	high	intensity	rainfall	with	the	potential	for	severe	flooding.	At	
certain	 times	 of	 the	 year,	 the	 river	may	 have	 continuous	 surface	 flow	 to	 the	 Pacific	 Ocean	 from	
natural	watershed	discharge.	Controlled	releases	of	water	from	Lake	Piru	supplement	surface	flows	
in	 the	 river	 reach	 in	Ventura	County.	 Incidental	 flows	are	 supplied	 from	water	 reclamation	plant	
discharges	and	imported	water	runoff	in	the	middle	reach	from	the	Santa	Clarita	Valley	area	to	the	
Los	 Angeles	 County/Ventura	 County	 line.	 It	 is	 important	 to	 note	 that	 the	 current	 and	 future	
amounts	of	 effluent	discharges	 from	 these	 facilities	 can	 fluctuate	due	 to	 several	 factors	 including	
seasonal	 variations,	 changes	 in	 treatment	 requirements,	 population	 growth,	 and	 effluent	 reuse.		
These	flows	are	not	considered	a	component	of	the	natural	base	flows	for	the	river;	however,	they	
do	 constitute	 a	 component	 of	 the	 comprehensive	 hydrological	 regime	 (i.e.,	 surface	 and	 recharge	
waters)	and	are	included	for	planning	purposes.	
	
Lake	 Piru	 (Piru	 Reservoir):	 The	 United	 Water	 Conservation	 District	 (UWCD)	 operates	 and	
maintains	 Lake	 Piru,	 diversion	 structures	 on	 Piru	 Creek,	 and	 the	 Santa	 Clara	 River	 (Freeman	
Diversion),	and	the	associated	spreading	grounds	along	the	Santa	Clara	River	in	Piru,	Saticoy	and	El	
Rio.	Several	water	purveyors	and	individuals	utilize	water	diverted	from	the	Santa	Clara	River	by	

UWCD.		Lake	Piru	is	UWCD’s	storage	reservoir	for	water	that	is	later	
released	 into	 spreading	 grounds	 to	 percolate	 into	 underground	
aquifers.	 Subsequent	 uses	 include	 sale	 of	water	 to	 retail	 purveyors	
and	agricultural	users,	and	recharge.	The	capacity	of	Lake	Piru,	has	
declined	to	approximately	83,200	acre	feet,	with	an	annual	safe	yield	
of	15,000	acre	 feet	per	year.	Approximately	10,000	to	50,000	AF	of	
water	 is	 released	 from	 Lake	 Piru	 each	 year.	 Average	 releases	 are	
about	27,000	AFY.		

	
Santa	Clara	River:	UWCD	diverts	natural	surface	flows	in	the	Santa	Clara	River	to	spreading	basins	
in	 the	 Oxnard	 Forebay	 basin	 to	 replenish	 the	 aquifers	 beneath	 the	 Oxnard	 Plain.	 UWCD	 also	
supplies	diverted	surface	water	to	agricultural	users	on	the	Oxnard	Plain	and	Pleasant	Valley	area	
via	 its	 Pumping	 Trough	 Pipeline.	 Releases	 from	 Lake	 Piru	 in	 the	 later	 summer	 or	 fall,	 when	
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sufficient	 supplies	are	available,	provide	 surface	 flows	 that	 act	 as	groundwater	 recharge	but	also	
enhance	agricultural	deliveries	at	a	time	when	the	Santa	Clara	River	is	normally	dry.		
	
Ground	Water	
	
There	are	two	groundwater	basins	in	the	Santa	Clara	River	Watershed:	the	Acton	Valley	Basin	and	
the	Santa	Clara	River	Valley	Basin,	both	of	which	are	drained	by	the	Santa	Clara	River	toward	the	
Pacific	 Ocean.	 	 The	 Santa	 Clara	 River	 Valley	 Basin	 is	 subdivided	 into	 six	 sub‐basins:	 Santa	 Clara	
River	Valley	East,	Piru,	Fillmore,	Santa	Paula,	Mound,	and	Oxnard.	
	
Beneath	the	Oxnard	Plain,	the	gross	overdraft	of	the	Oxnard	aquifer	has	been	largely	eliminated	in	
recent	 years	 through	 effective	management	 practices	 and	 constant	 recharge	 activities.	 However,	
even	with	 targeted	 improvements,	 some	 areas	 still	 remain	 impacted	 by	 saline	waters	 previously	
drawn	 into	 the	 aquifer.	 Projects	 such	 as	 the	 Pumping	 Trough	 Pipeline	 (1986),	 the	 Freeman	
Diversion	(1991)	and	the	Noble	Pit	spreading	basin	(1995),	coupled	with	wet‐to‐average	climatic	
conditions	and	reduced	pumping,	contributed	to	improving	conditions	in	the	upper	aquifer	system	
(UAS).	Conditions	 in	 the	UAS	have	 improved	partially	at	 the	expense	of	 the	 lower	aquifer	system	
(LAS),	 which	 has	 been	 pumped	 heavily	 in	 recent	 years.	 The	 LAS	 is	 seriously	 overdrafted	 in	 the	
southern	Oxnard	Plain	and	Pleasant	Valley	basins,	where	 the	 intrusion	of	 saline	water	continues.	
The	United	Water	Conservation	District	has	constructed	a	new	UAS	well	field	near	Saticoy	to	utilize	
UAS	water	that	is	more	easily	replenished.	This	allows	an	increase	in	water	deliveries,	while	at	the	
same	 time	 helping	 to	 alleviate	 the	 seawater	 intrusion	 problem	 in	 the	 overdrafted	 areas	 by	
providing	 an	 underutilized	 source	 of	 water.	 The	 Fox	 Canyon	 Groundwater	 Management	 Agency	
(FCGMA)	 has	 also	 tightened	 restrictions	 and	 instituted	 strict	 management	 procedures	 on	 all	
groundwater	extractions	and	well	operators	located	on	parcels	above	the	Fox	Canyon	aquifer.		
	
Threats	to	water	quality	in	the	Santa	Clara	Watershed	include	increasing	development	in	floodplain	
areas,	which	has	necessitated	channelization	and	resulted	 in	 increased	runoff	volumes,	velocities,	
erosion,	 and	 loss	 of	 habitat.	 In	 many	 disturbed	 areas	 the	 exotic	 giant	 reed	 (Arundo	 donax)	 has	
become	rampant	and	presents	a	significant	threat	to	native	habitats.		
	
Wildlife,	Habitats	and	Vegetation	
	
The	Santa	Clara	River	 is	one	of	 the	 last	natural	river	systems	 in	Southern	California.	 	A	variety	of	
upland,	 riparian,	 and	wetland	 vegetation	 types	 exist	within	 the	 Santa	 Clara	River	 floodplain	 that	
provide	habitat	for	a	diverse	assemblage	of	plant	and	animal	species.		The	river	corridor	also	acts	as	
a	 landscape	 linkage	providing	 for	wildlife	movement	between	and	amongst	habitat	patches	 from	
the	San	Gabriel	Mountains	to	the	Pacific	Ocean.			
	
Extensive	areas	of	high	quality	riparian	habitat	are	present	along	the	length	of	the	Santa	Clara	River	
and	 its	 tributaries.	The	endangered	unarmored	stickleback	and	Southern	California	steelhead	are	
resident	 in	 the	 river.	 One	 of	 the	 largest	 of	 the	 Santa	 Clara	 River’s	 tributaries,	 Sespe	 Creek,	 is	
designated	 a	wild	 trout	 stream	 by	 the	 State	 of	 California	 and	 supports	 significant	 spawning	 and	
rearing	habitat.	Sespe	Creek	is	also	designated	a	Wild	and	Scenic	River.	Piru	and	Santa	Paula	Creeks,	
which	are	tributaries	to	the	Santa	Clara	River,	also	support	good	habitats	for	steelhead.		
	
The	 U.S.	 Fish	 and	 Wildlife	 Service	 has	 designated	 critical	 habitat	 areas	 for	 sensitive	 species	 in	
locations	throughout	the	Santa	Clara	River	Watershed.		Critical	habitat	areas	have	been	established	
for	 the	 California	 condor,	 vernal	 pool	 fairy	 shrimp,	 southwestern	 willow	 flycatcher,	 least	 Bell’s	
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vireo,	arroyo	toad,	California	red‐legged	frog,	and	tidewater	goby.		Figure	3‐13	depicts	the	locations	
of	designated	critical	habitat	areas.	
	
Issues	and	Needs	in	the	Watershed		
	
Some	critical	issues	and	needs	identified	by	stakeholders	in	the	Watershed	include:		
	
Water	Supply	Issues	

 Groundwater	and	imported	water	supply		
 Water	distribution	system	reliability	–	interconnection		
 Water	conservation		
 Water	recycling	–	education	of	end	users		
 Enhancement	of	local	supply	–	improved	reliability		
 Lack	of	public	education	on	all	of	the	above		

	
Water	Quality	Concerns	

 Seawater	intrusion		
 Waste	water	treatment	plant	–	nitrogen	and	chloride		
 Agricultural	runoff	–	TMDL		
 Agricultural	and	urban	erosion	–	sediment	loading/hydrology	model		
 Stormwater/urban	runoff	–	quality	and	management		
 Basin	plan	objectives		
 RWQCB	fines/penalties		
 Permit	compliance		
 Impacts	from	remaining	septic	systems	–	nitrates	and	salts	

	

Flood	Management	Issues	

 Levee	maintenance	
 Floodplain	development	and	land	use	planning		
 Steep	slopes	and	sensitive	habitat	areas		
 Hydrology	–	peak	flow		
 Structures	and	damage		
 Habitat	loss		

	
Environment/Habitat	Issues	

 Infrastructure		
 Habitat	restoration		

	 	 Endangered	species	and	fish		
	 	 Invasive	species		

 Disadvantaged	communities		
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3.3.3	Ventura	River	Watershed	Characterization	
	

The	 Ventura	 River	 Watershed	 is	 a	 coastal	 Watershed	
located	 in	 the	 northwestern	 portion	 of	 Ventura	 County	
draining	an	area	of	228	square	miles	roughly	half	of	which	is	
on	Forest	Service	land	(USFS,	1997).	The	Ventura	River	has	
several	 major	 tributaries	 including	 Matilija,	 North	 Fork	
Matilija,	San	Antonio,	and	Canada	Larga.	Lake	Casitas	serves	
as	 the	 primary	 water	 supply	 for	 the	 area	 within	 the	
watershed.	 The	 Rincon	 and	 Hall/Arundell	Watersheds	 are	
generally,	 and	 for	 the	 purposes	 of	 this	 Plan,	 grouped	
together	with	the	Ventura	River	Watershed.	

		
The	 Ventura	 River	Watershed	 is	minimally	 developed	 and	 compared	 to	 other	watersheds	 of	 the	
Region	has	large	areas	with	good	water	quality	and	excellent	aquatic	habitat.	About	30	miles	of	the	
upper	Fork	of	Matilija	Creek	and	its	tributaries	are	designated	as	Wild	and	Scenic	Rivers.	
	
	
While	much	of	the	water	quality	is	considered	good,	the	watershed	has	been	degraded,	particularly	
in	 the	 lower	areas,	by	both	nonpoint	and	point	sources.	Beach	closures	due	to	bacterial	pollution	
are	 common.	 The	major	 point	 source	 is	 the	 Ojai	 Valley	Wastewater	 Treatment	 Plant	 which	was	
recently	 upgraded	 and	 septic	 systems	 in	 the	Ojai	 Valley.	 Nonpoint	 sources	 include	 urban	 runoff,	
construction,	 agriculture	 and	 grazing	 (including	 confined	 animal	 facilities),	 air	 deposition,	 and	
recreation.	 Water	 quantity	 is	 an	 important	 issue	 in	 this	 watershed.	 	 Groundwater	 is	 used	 for	
domestic	and	irrigation	purposes	and	the	alluvial	basins	must	be	carefully	managed	and	recharged.		
Groundwater	 basins	 generally	 are	 aligned	 with	 the	 surface	 flows	 and	 are	 made	 up	 of	 alluvial	
material	 that	 is	 quickly	 recharged	 and	 depleted	 and	 is	 highly	 interconnected	with	 surface	 flows.		
The	 Southern	 California	 steelhead	 and	 other	 fisheries	 are	 restricted	 or	 diminished	 by	 diversions	
and	dams	that	have	cut	off	 important	spawning	areas	by	diminished	flow	in	the	main	stem	of	the	
river	and	by	poor	water	quality.		
	
Hydrology	
	
Surface	Water	
	
From	the	upper	slopes	of	the	mountains	of	the	Transverse	Range,	the	surface	water	system	in	the	
Ventura	 River	 Watershed	 generally	 flows	 southward	 to	 an	 estuary	 located	 at	 the	 mouth	 of	 the	
Ventura	River.	Groundwater	basins	composed	of	alluvial	aquifers	 located	along	the	surface	water	
system	 are	 highly	 interconnected	 with	 the	 surface	 water	 system	 and	 are	 quickly	 recharged	 or	
depleted	according	 to	 surface	 flow	conditions.	 	Topography	 in	 the	watershed	 is	 rugged,	 and	as	 a	
result	creeks	that	drain	the	watershed	have	very	steep	gradients	ranging	from	40	feet	per	mile	at	
the	mouth	to	150	feet	per	mile	at	the	headwaters.		
	
Precipitation	varies	widely	in	the	Ventura	River	Watershed	with	most	occurring	as	rainfall	during	
just	 a	 few	 storms	 between	 November	 and	 March.	 Summer	 and	 fall	 months	 are	 typically	 dry.	
Although	snow	occurs	at	higher	elevations,	melting	snowpack	does	not	sustain	significant	runoff	in	
warmer	months.	 	About	80	percent	of	the	time,	there	is	no	significant	surface	flow	in	the	Ventura	
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River	above	 the	confluence	with	San	Antonio	Creek.	 	The	seasonal	weather	pattern,	coupled	with	
the	 steep	 gradients	 throughout	 most	 of	 the	 watershed,	 result	 in	 high	 flow	 velocities	 with	 most	
runoff	reaching	the	ocean.		
	
Lake	 Casitas	 (Casitas	 Reservoir):	 Lake	 Casitas	 is	 the	 largest	 local	 reservoir	 with	 a	 capacity	 of	
254,000	acre	feet.	The	approximate	safe	yield	is	20,000	acre	feet	per	year	without	the	Matilija	Dam	
and	20,800	acre	feet	with	the	Matilija	Dam.	About	a	half	of	the	water	that	fills	Lake	Casitas	comes	
from	diversions	off	of	 the	Ventura	River	 from	the	Robles	Fish	Passage	Facility,	which	 is	 located	a	
few	miles	north	of	Lake	Casitas.	The	water	then	travels	through	the	Robles	Canal	to	Lake	Casitas.	
The	remainder	of	water	supply	to	Lake	Casitas	comes	from	the	Coyote	and	Santa	Ana	Creeks	that	
both	 flow	 into	 the	 lake.	 The	 Casitas	Municipal	Water	District,	 according	 to	 the	Casitas	Municipal	
Water	District	2010	Urban	Water	Management	Plan	serves	about	68,000	people.	Over	40	percent	of	
Casitas’	water	goes	to	agricultural	customers.	Casitas	has	about	2,700	customers	and	is	considered	
both	 a	 retail	 and	wholesale	water	 agency.	Casitas	operates	one	well,	 the	Mira	Monte	well,	which	
provides	a	water	supply	of	about	300	acre	feet	per	year.	The	high	quality	surface	water	from	Lake	
Casitas	is	mixed	with	the	well	water	to	improve	its	water	quality.		
	
Matilija	Reservoir:	Due	to	the	accumulation	of	silt	behind	the	Matilija	Dam,	Matilija	Reservoir	has	
less	than	500	acre	feet	of	remaining	storage	and	provides	an	average	of	approximately	800	acre	feet	
of	 water	 per	 year	 to	 Lake	 Casitas	 through	 multiple	 releases	 during	 the	 rainy	 season.	 Matilija	
Reservoir	will	 cease	 to	 exist	 after	 it	 has	 completely	 silted	 up,	 or	 after	 the	Matilija	 Dam	 removal	
project	has	been	completed.		
	
Ventura	River:	Ventura	River	surface	water	is	diverted	by	the	City	of	Ventura	for	use	in	the	City’s	
delivery	system	via	an	in‐stream	underground	dam	and	group	of	shallow	extraction	wells	at	Foster	
Park.	A	few	individual	property	owners	also	divert	some	water	from	the	Ventura	River,	and	water	is	
also	diverted	for	agricultural	use	by	private	individuals	along	the	river.	Several	small	mutual	water	
companies,	the	U.S.	Forest	Service,	and	private	individuals	use	wells	and	springs	associated	with	the	
river	as	their	source	of	water	supply.		
	
Groundwater	
	
The	Ventura	River	 system	 is	 composed	of	 five	major	groundwater	basins:	 	 the	Upper	Ojai,	 	 	Ojai,	
Upper	 Ventura	 River,	 Lower	 Ventura	 River,	 and	 the	 San	 Antonio	 Creek	 basins.	 	 These	 basins	
fluctuate	annually	and	seasonally	with	the	highest	groundwater	levels	occurring	in	the	winter	and	
the	lowest	levels	occurring	in	the	late	summer	and	early	fall.		The	primary	source	of	recharge	to	the	
groundwater	system	is	direct	infiltration	of	precipitation.		
	
	
Flood	Management	and	Infrastructure	
	
The	Ventura	River	Watershed	has	 the	highest	annual	 rainfall	 and	rainfall	 intensities	of	 the	major	
watersheds	in	the	County.	It	is	also	characterized	by	steep	slopes	with	a	relatively	high	percentage	
of	 slope	 failure	 areas	 that	 can	 contribute	 sediment	 to	 the	 streams.	 	 The	 high	 sediment	 loads	
decrease	the	ability	of	the	Ventura	River	and	its	tributary	streams	to	convey	the	storm	flow	within	
their	channels	and	leads	to	flooding	damage	in	developed	areas.	The	potential	flooding	problem	is	
increased	 by	 the	 fact	 that	 the	 Ojai	 area	 development	 is	 built	 on	 ancient	 alluvial	 fans	 that	 have	
experienced	periodic	significant	debris	flows	over	time.	Alluvial	fans	are	characterized	by	braided	
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stream	systems	that	are	not	easily	channelized	into	one	stream,	and	have	a	tendency	to	form	new	
channels	during	extreme	storm	events	and	debris	flows.		
	
The	 intense	 rainfall	 and	 steep	 slopes	 in	 the	 watershed	 yield	 high	 peak	 flows	with	 large	 erosive	
potential,	as	can	be	seen	by	tens	of	feet	of	scour	observed	in	channels	such	as	San	Antonio	Creek.	
Because	the	rainfall	events	causing	this	scour	occur	relatively	infrequently,	channels	are	dry	most	
of	 the	 year	 and	 damaging	 floods	 have	 occurred	 relatively	 infrequently.	 This	 has	 led	 to	
encroachment	 of	 development	 into	 historic	 floodplain	 areas	 during	 periods	 between	 floods	 and	
increases	 the	potential	 for	 flood	damage	when	 storm	events	occur.	 Some	homes	 along	 the	 lower	
San	Antonio	Creek	are	located	very	close	to	the	stream	in	the	100‐year	floodplain.	Homes	located	
along	 smaller	 creeks	 such	 as	 Thacher,	 Canada	 Larga,	 and	 McNell	 are	 also	 subject	 to	 flooding	
damages	 during	 storm	 events.	 High	 flows	 have	 damaged	 creek	 pipeline	 crossings,	 leading	 to	
pipeline	breaks	and	large	volume	sewage	spills.	Fossil	fuel	pipelines	can	also	be	threatened	by	the	
storm	flow.		
	
The	 Ventura	 River	 ultimately	 receives	 all	 of	 the	 runoff	 from	 its	 tributaries,	 and	 combined	 with	
imbalances	 in	 its	 sediment	 equilibrium	 due	 to	 Matilija	 Dam	 and	 other	 debris	 basins,	 has	 the	
potential	 to	 cause	 significant	 scour	 and	 bank	 erosion.	 Even	 banks	 that	 have	 been	 armored	with	
bank	protection	can	be	damaged	by	floods	with	levee	breaches	occurring	and	threatening	adjacent	
homes	 and	 businesses.	 Neighborhoods	 built	 on	 bluffs	 adjacent	 to	 the	 river	 have	 seen	 their	
backyards	disappear	due	to	bend	scour	and	meandering	of	the	river	during	storm	events.	Near	the	
outlet	of	the	river,	the	Highway	101	river	crossing	does	not	have	adequate	capacity	and	is	subject	to	
flooding	and	closures	during	fairly	low	flow	levels.	An	adjacent	RV	park	is	flooded	at	even	smaller	
flow	levels	and	periodically	requires	evacuation.		
	
Issues	and	Needs	in	the	Watershed		
	
Land	use	agencies	and	water	districts	with	projects	within	the	Ventura	River	Watershed	provided	
information	 on	 the	 key	 issues	 of	 concern	 with	 respect	 to	 water	 supply,	 water	 quality,	 and	
environmental/habitat	concerns.	Primary	issues	of	concern	include:			
	
Water	Supply	Management	Optimization	

 Water	quantity		
 Water	distribution	system	reliability	–	interconnection		
 Source	protection‐	providing	security	and	protection		
 Additional	water	supplies	and/or	increased	efficiency		

	
Habitat	Restoration	

 Steelhead	recovery		
 Arundo	removal		

	
Water	Quality	

 Pollution	prevention		
 Stormwater/urban	runoff	–	quality	and	management		
 Septic	system	pollution		

	
Flood	Control	

 Channel	maintenance		
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 Watershed	assessment	of	flooding		

3.3.4	Major	Water‐Related	Infrastructure	

			3.3.4.1	Water	and	Wastewater	Infrastructure	

 

Major Water Wholesale Agencies 
	

As	described	earlier	in	this	section,	there	are	three	major	wholesale	water	agencies	in	the	Region:		
Calleguas	 Municipal	 Water	 District,	 Casitas	 Municipal	 Water	 District	 and	 United	 Water	
Conservation	 District.	 	 Figure	 3‐6	 contains	 a	map	with	 the	 boundaries	 of	 all	 of	 the	major	water	
purveyors,	including	the	three	wholesale	water	agencies.	

Calleguas	Municipal	Water	District:	
	
The	 Calleguas	 Municipal	 Water	 District	 (Calleguas)	 provides	 imported	 State	 water	 (SWP)	 for	
wholesale	 purposes	 to	 retail	 water	 purveyors	 serving	 municipal/industrial	 customers	 in	 the	
southeastern	portion	of	the	County.	The	District	serves	an	area	of	approximately	350	square	miles,	
including	 the	 Cities	 of	 Camarillo,	 Moorpark,	 Oxnard,	 Port	 Hueneme,	 Simi	 Valley,	 and	 Thousand	
Oaks,	 and	 the	 unincorporated	 communities	 of	 Oak	 Park,	 Santa	 Rosa	 Valley,	 Bell	 Canyon,	 Lake	
Sherwood,	Somis,	Camarillo	Estates,	and	Camarillo	Heights.	Calleguas	delivers	the	largest	volume	of	
water	 to	 retailers.	 	 Approximately	 75	 percent	 of	 the	 population	 in	 the	 County	 receives	 water	
imported	 by	 Calleguas.	 Calleguas,	 a	 member	 agency	 of	 the	 Metropolitan	Water	 District	 (MWD).	
According	 to	 the	 Calleguas	 Municipal	Water	 District	 2010	 Urban	Water	 Management	 Plan,	 the	
population	served	is	over	632,000	and	annual	water	delivery	is	typically	more	than	168,000	acre‐
feet.	 In	2013	Calleguas	 imported	a	 total	of	112,466	acre‐feet	of	 treated	SWP	water.	 	Figure	3‐10a	
depicts	the	location	of	the	major	water	system	infrastructure	operated	by	the	Calleguas	Municipal	
Water	District.	
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Casitas	Municipal	Water	District:	

The	 Casitas	 Municipal	 Water	 District	 (Casitas)	 provides	 wholesale	 and	 retail	 water	 distribution	
from	 Lake	 Casitas	 and	 has	 the	 primary	 responsibility	 for	 delivery	 of	 surface	 water	 from	 Lake	
Casitas.	The	District	manages	Lake	Casitas	has	a	storage	capacity	of	254,000	acre	 feet	and	serves	
approximately	 65,000	 people.	 Approximately	 45	 percent	 of	 the	 inflow	 to	 the	 Casitas	 reservoir	
comes	from	runoff	 in	the	34‐square‐mile	surrounding	drainage	area.	The	remaining	55	percent	 is	
diverted	 to	Casitas	 from	 the	74‐square‐mile	Ventura	River‐Matilija	Creek	Watershed	 through	 the	
Robles‐Casitas	Canal.		Figure	3‐10b	depicts	the	major	infrastructure	operated	by	Casitas.	

United	Water	Conservation	District:	
	
The	United	Water	 Conservation	District	 (United)	 is	 responsible	 for	 groundwater	 recharge	 in	 the	
Ventura	 County	 portion	 of	 the	 Santa	 Clara	 River	 Valley	 and	 on	 the	 Oxnard	 Plain	 and	 for	 the	
wholesale	 distribution	 of	 water	 to	 purveyors	 on	 the	 Oxnard	 Plain.	 United	 operates	 Lake	 Piru	
(87,000	 acre‐foot	 capacity),	 and	 water	 from	 the	 lake	 is	 released	 to	 the	 Santa	 Clara	 River	 for	
recharge	of	the	Piru,	Fillmore,	and	Santa	Paula	basins.	When	possible,	United	imports	State	Project	
Water	into	Ventura	County	from	Lake	Pyramid	which	lies	upstream	of	Piru.	The	Piru	diversion	on	
Piru	 Creek	 recharges	 upstream	 groundwater	 basins	 at	 recharge	 ponds	 in	 Piru.	 The	 Freeman	
Diversion	in	Saticoy	conveys	river	water	to	spreading	grounds	where	it	recharges	groundwater	for	
subsequent	 use	 by	 municipal	 and	 agricultural	 pumpers.	 The	 Freeman	 Diversion	 has	 an	 average	
yield	of	approximately	69,000	AFY	of	water	diverted	from	the	Santa	Clara	River.	The	location	of	the	
Freeman	 Diversion	 and	 other	 facilities	 operated	 by	 the	 United	 Water	 Conservation	 District	 are	
depicted	 on	 Figure	 3‐10c.	 	 Total	 groundwater	 pumping	 within	 United’s	 service	 area	 is	
approximately	180,000	AFY.			

	
Other	Water	Purveyors	in	Ventura	County	
	
In	addition	to	the	major	wholesalers,	 there	are	numerous	public	and	private	water	retail	districts	
that	provide	water	 to	 agricultural	 users	 and	 rural	 residents.	 Figure	3‐6	 shows	 the	boundaries	 of	
these	entities.	 	Many	of	the	cities	in	Ventura	County	operate	water	treatment	facilities.	As	of	year‐
end	2002,	there	were	166	licensed	water	purveyors	in	Ventura	County.	This	includes	seven	(7)	city‐
owned	and	operated	systems,	22	special	water	districts,	25	public	water	purveyors,	five	(5)	Public	
Utility	Commission	 (PUC)	 regulated	water	 companies,	 63	mutual	water	 companies,	 and	59	other	
privately	 owned	 systems	 of	 varying	 sizes.	 In	 2006	 the	 Ventura	 County	 Watershed	 Protection	
District	compiled	a	database	entitled	“Inventory	of	Public	and	Private	Water	Purveyors	in	Ventura	
County.”	This	database	is	available	from	the	District	in	printed	and	electronic	formats.	The	database	
provides	 information	 on	 the	 location	 and	 contacts,	 the	 wholesale	 water	 district	 area	 in	 which	
individual	 districts	 are	 located;	 officers,	 governing	 board;	 staff;	 website;	 wells;	 connections;	 and	
comments.	
	
In	 addition	 to	 the	 500	 or	 so	 water	 wells	 owned	 or	 operated	 by	 the	 retail	 and	 wholesale	 water	
providers,	it	is	estimated	there	are	about	2,500	additional	individual	well	owners	within	the	County	
who	obtain	their	water	directly	from	groundwater	sources.	Of	the	groundwater	pumped	in	Ventura	
County,	less	than	one‐third	is	delivered	by	a	water	district.	Individual	well	owners	do	most	of	the	
groundwater	pumping	in	Ventura	County,	mostly	for	irrigation	purposes.	
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3.3.4.2	Flood	Improvement	Infrastructure	
	
The	 Ventura	 County	Watershed	 Protection	District	 is	 the	 regional	
flood	 control	 agency.	 	 	 In	 order	 to	 develop	 regional	 solutions	 to	
flooding,	 the	 District	 has	 devoted	 significant	 funds	 and	 staff	
resource	 in	watershed‐level	 feasibility	 studies	 on	 all	 of	 the	major	
streams	 such	 as	 Calleguas	 Creek,	 Santa	 Clara	 River,	 and	 Ventura	
River	 (Matilija	 Dam	 Ecosystem	 Restoration	 project).	 	 The	 District	
has	 also	 developed	 an	 Integrated	 Watershed	 Protection	 Plan	
(IWPP)	 that	 identifies	 local	 and	 regional	 problems	 and	 opportunities	 to	 reduce	 flooding	 in	 the	
County	 and	 outlines	 funding	 needs	 over	 a	 20‐year	 planning	 horizon.	 	 Development	 of	 the	 IWPP	
documents	are	coordinated	with	local	Cities	and	other	agencies.		The	objectives	of	the	county‐wide	
IWPP	are	the	following:	
	

1. To	provide	a	systematic	process	 for	the	 inclusion	of	projects	 into	the	District’s	Capital	
Improvement	Plan	(CIP)	over	its	five‐year	planning	period.		

2. To	improve	the	long‐range	District	planning	process	for	the	20‐year	period	subsequent	
to	the	CIP	by	allocating	projected	revenues	to	identified	projects.	

3. To	provide	program	goal	and	priority	articulation.	

4. To	improve	interagency	project	coordination.	

5. To	help	identify	funding	opportunities.		

Many	 of	 the	 projects	 included	 on	 the	 IWPP	 project	 list	 are	 updated	 in	 conjunction	 with	 the	
watershed‐level	feasibility	studies.		By	comparing	the	total	projected	revenues	to	the	total	problem	
solution	 costs	 for	 the	 IWPP	project	 list	within	 a	 zone,	 an	 appropriate	 level	 of	 service	 for	 solving	
flooding	problems	is	determined.		The	Level‐of‐Service	evaluation	assists	the	District,	their	Board	of	
Supervisors,	 and	 stakeholder	 groups	 in	 identifying	 the	 need	 for	 additional	 funding	 to	 achieve	
desired	flood	mitigation	levels.			

The	IWPP	and	Feasibility	Studies	provide	a	list	of	potential	projects	to	mitigate	flooding	problems	
in	Ventura	County.	 	More	 general	 strategies	 to	 address	 flooding	 concerns	were	 developed	 in	 the	
“Flood	Mitigation	 Plan	 for	 Ventura	 County,	 California	 (WPD,	 2005).”	 	 The	 Flood	Mitigation	 Plan	
(FMP)	was	written	to	outline	the	planning	efforts	to	reduce	risks	associated	with	flooding,	post‐fire	
debris	 flow,	 dam	 failure,	 and	 to	mitigate	 the	 losses	 from	 repetitively	 damaged	 structures	 in	 the	
County.	 	 The	 FMP	 gives	 the	County	 the	 ability	 to	 apply	 for	 project	 grants	 to	 implement	 the	 FMP	
strategies.	

FMP	strategies	to	mitigate	flooding	damages	include:	

1. Build	 and	 support	 local	 capacity	 and	 commitment	 to	 become	 less	 vulnerable	 to	 flood	
hazards.	

2. Promote	public	understanding,	support,	and	demand	for	regional	flood	hazard	mitigation.	
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3. Reduce	the	possibility	of	damage	and	losses	to	assets,	particularly	people,	critical	facilities,	
and	District‐owned	facilities,	due	to	floods.	

4. Reduce	the	possibility	of	damage	and	losses	to	assets,	particularly	people,	critical	facilities,	
and	District‐owned	facilities,	due	to	dam	failure.	

5. Reduce	the	possibility	of	damage	and	losses	to	assets,	particularly	people,	critical	facilities,	
and	District‐owned	facilities,	due	to	post‐fire	debris	flows.	

6. Reduce	 the	 number	 of	 repetitively	 damaged	 structures	 and	 the	 associated	 claims	 to	 the	
National	Flood	Insurance	Program.	

The	 IWPP	 provides	 for	 several	 types	 of	 projects	 intended	 to	 reduce	 flooding	 in	 Ventura	 County.		
Projects	 are	 proposed	 to	 address	 the	 flooding	 concerns	 identified	 in	 each	 of	 four	watersheds	 of	
Ventura	County;	Ventura	River,	Santa	Clara	River,	Calleguas	Creek	and	Malibu	Creek.			

Countywide	 flooding	 issues	 are	 addressed	 through	 a	 number	 of	 different	 project	 categories	 as	
follows:	Operation	 and	Maintenance	 (O&M);	 Structural	 Life;	Detention/Debris	 Basin	Retrofit	 and	
Upgrade;	 Flooding	 Mitigation;	 Deficiency	 Study;	 Right‐of‐Way/Jurisdiction;	 Dam	 Safety	 and	
Retrofit;	Environmental	and	Aesthetic	Enhancement;	and	Demonstration	Projects.		

The	definition	of	each	category	 is	provided	in	the	following	sections.	 	A	project	can	sometimes	fit	
into	more	than	one	category,	so	a	project	is	generally	categorized	according	to	the	most	important	
element	associated	with	the	project.		For	example,	a	facility	that	requires	frequent	maintenance	due	
to	flooding	problems,	is	generally	included	in	the	O&M	category	rather	than	the	Flooding	Mitigation	
category.	 	 On	 the	 other	 hand,	 facilities	 that	 are	 subject	 to	 extensive	 flooding,	 but	 do	 not	 require	
extensive	maintenance,	are	included	in	the	Flooding	Mitigation	category.	

Operations	and	Maintenance	Projects	

The	O&M	projects	 include	 facilities	with	known	historic	or	current	problems	 that	require	repairs	
and	 remediation.	 	 The	 known	 O&M	 problems	 include	 channel	 bank	 erosion,	 excessive	 sediment	
deposition,	 inadequate	 drainage	 facility	 capacity,	 channel	 lining	 damage,	 lack	 of	 capacity	 due	 to	
vegetation	growth,	and	lack	of	access	to	perform	necessary	maintenance	activities.		

Structural	Life	Projects	

Structural	 Life	 Projects	 represent	 channel	 reaches	 that	 may	 require	 upgrading	 or	 replacement	
because	they	are	reaching	the	end	of	their	design	life.		For	planning	purposes,	Watershed	Protection	
District	 facilities	 are	 assumed	 to	 have	 a	 useful	 life	 of	 approximately	 50	 years.	 	 Using	 a	 2020	
planning	 horizon,	 structures	 built	 prior	 to	 1970	 that	will	 be	 50	 years	 or	 older	 by	 2020,	 will	 be	
candidates	for	replacement.		Channels	that	are	approaching	their	design	life	and	also	lack	capacity	
for	current	design	peak	flow	estimates	are	given	priority	for	repair/replacement.		
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Detention/Debris	Basin	Retrofit	and	Upgrade	Projects	

The	detention	and	debris	basins	constructed	prior	to	1970	were	built	primarily	to	capture	debris	
and	do	not	provide	significant	detention	or	attenuation	of	inflow	peaks.		These	basins	with	storage	
or	 safety	deficiencies	may	 require	operability	 improvements.	These	 include	 the	debris/detention	
basins	in	the	Watershed	Protection	District’s	Debris	Basin	Manual	(1999).		However,	more	recently	
constructed	basins	were	generally	built	for	both	runoff	detention	and	debris	capture.		

Basins	 throughout	 the	 region	 have	 been	 evaluated	 to	 determine	 whether	 existing	 conditions	
warrant	basin	 improvements	or	removal.	 	The	evaluation	of	existing	conditions	consisted	of	 field	
reconnaissance	of	each	basin	to	take	photos	of	the	basins,	principal	spillways,	emergency	spillways,	
riser	 structures,	 and	 downstream	 channels.	 	 The	 general	 conditions	 of	 the	 basins	 such	 as	
vegetation,	 rip‐rap,	 basin	 side	 slopes,	 and	 upstream	 drainage	 area	 were	 also	 documented.		
Preliminary	 analyses	 consisted	of	 sediment	 yield	 estimates	 and	hydrologic/hydraulic	 analyses	 to	
determine	 if	 the	 basins	 could	 be	 retrofitted	 to	 improve	 their	 flood	 control	 capabilities.	 	 Several	
basins	were	identified	as	having	inadequate	operational	and	emergency	spillways	that	could	lead	to	
flooding	in	downstream	developments.			

Dam	Safety	and	Retrofit	Projects	

There	 are	 a	 number	 of	 dams	with	 possible	 structural	 and	 performance	 problems	 due	 to	 design,	
construction,	or	maintenance	issues	which	have	been	identified.			

Right‐of‐Way/Jurisdiction	Projects	

The	 Right‐of‐Way	 (ROW)/Jurisdiction	 projects	 include	 those	 facilities	 that	 have	 access	 or	
jurisdictional	issues.		

Flooding	Mitigation	Projects	

The	 Flooding	 Mitigation	 Projects	 consist	 of	 the	 channel	 reaches	 along	 District	 jurisdictional	
channels	 that	 are	 located	 within	 the	 100‐year	 Federal	 Emergency	 Management	 Agency	 (FEMA)	
floodplain	 boundaries.	 	 Flood	 damages	 were	 estimated	 based	 on	 FEMA	 100‐year	 floodplain	
information,	 land	use	data,	and	structural	value	information	contained	in	Ventura	County’s	parcel	
database.	 Flood	 mitigation	 project	 costs	 were	 estimated	 based	 on	 the	 associated	 damages,	 and	
detailed	deficiency	analyses	were	performed	to	determine	the	improvements	to	solve	the	flooding	
problem.		The	resultant	projects	are	general	flood	mitigation	projects	with	construction	costs	equal	
to	the	flooding	damages.		
	

For	 detailed	 information	 on	 the	 IWPP	 Implementation	 process,	 see	 the	 IWPP	 Reports	 at	
http://www.vcwatershed.org/Projects_IWPP.html.	

Local	 cities	 operate	 local	 storm	 drain	 projects;	 many	 of	 the	 storm	 drains	 feeding	 into	 the	WPD	
facilities	are	built	by	cities	or	developers	for	cities.	



	 	 2014	Integrated	Regional	Water	Management	Plan	

 

3‐35	
Section	3.0	–	Region	Description	

 

Also	important,	hydrologic	design	standards	are	used	by	the	Ventura	County	Watershed	Protection	
District	(District)	and	other	 local	entities	(eg.	cities)	to	evaluate	the	potential	 increase	 in	 flooding	
due	 to	proposed	developments.	 	The	 results	of	 the	design	 studies	are	used	 to	develop	mitigation	
strategies	 for	reducing	developed	peak	 flows	 in	 the	channel	system.	 	The	District	also	engages	 in	
sediment	 transport	 studies	of	 the	major	 streams	 to	evaluate	 the	effects	of	development	on	 scour	
and	deposition	in	the	channels	and	their	effect	on	flooding.			

Please	see	Figure	3‐11	for	a	depiction	of	the	major	local	flood	improvement	infrastructure.	

3.3.5		Major	Land	Use	Categories	in	Ventura	County			
 

 

	
As	 previously	 noted,	 the	 County	 and	 the	 ten	 Cities	 have	 worked	 together	 to	 confine	 urban	
development	 within	 City	 boundaries	 and	 preserve	 the	 unincorporated	 area	 for	 agriculture	 and	
open	 space.	 Figure	 3‐12	 depicts	 the	major	 categories	 of	 land	 use	 as	 designated	 in	 local	 general	
plans.		
	
Agricultural:		The	“Agricultural”	designation	is	applied	to	irrigated	lands	which	are	suitable	for	the	
cultivation	of	crops	and	the	raising	of	livestock.	Because	of	the	inherent	importance	of	agriculture	
as	 a	 land	 use	 in	 and	 of	 itself,	 agriculture	 is	 not	 subsumed	 under	 the	 “Open	 Space”	 land	 use	
designation	but	has	been	assigned	a	separate	land	use	designation.		
	
Open	Space:	The	Open	Space	designation	encompasses	land	as	defined	under	Section	65560	of	the	
State	Government	Code	as	any	parcel	or	area	of	land	or	water	which	is	essentially	unimproved	and	
devoted	to	an	open	space	use	as	defined	in	this	section,	and	which	is	designated	on	a	local,	regional,	
or	State	open	space	plan	as	any	of	the	following:		
	

o Open	 space	 for	 the	 preservation	 of	 natural	 resources	 including,	 but	 not	 limited	 to,	 areas	
required	for	the	preservation	of	plant	and	animal	life,	including	habitat	for	fish	and	wildlife	
species;	 areas	 required	 for	 ecologic	 and	 other	 scientific	 study	 purposes;	 rivers,	 streams,	
bays	 and	 estuaries;	 and	 coastal	 beaches,	 lakeshores,	 banks	 of	 rivers	 and	 streams,	 and	
watershed	lands.		
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o Open	 space	 used	 for	 the	managed	 production	 of	 resources,	 including	 but	 not	 limited	 to,	
forest	 lands,	 rangeland,	 agricultural	 lands	 not	 designated	 agricultural;	 areas	 required	 for	
recharge	 of	 groundwater	 basins;	 bays,	 estuaries,	 marshes,	 rivers	 and	 streams	 which	 are	
important	for	the	management	of	commercial	fisheries;	and	areas	containing	major	mineral	
deposits,	including	those	in	short	supply.		

	
o Open	space	for	outdoor	recreation,	including	but	not	limited	to,	areas	of	outstanding	scenic,	

historic	 and	 cultural	 value;	 areas	 particularly	 suited	 for	 park	 and	 recreation	 purposes,	
including	access	to	 lakeshores,	beaches,	and	rivers	and	streams;	and	areas	which	serve	as	
links	 between	major	 recreation	 and	 open‐space	 reservations,	 including	 utility	 easements,	
banks	of	rivers	and	streams,	trails,	and	scenic	highway	corridors.		

	
o Open	space	 for	public	health	and	safety,	 including,	but	not	 limited	to,	areas	which	require	

special	 management	 or	 regulation	 because	 of	 hazardous	 or	 special	 conditions	 such	 as	
earthquake	fault	zones,	unstable	soil	areas,	 floodplains,	watersheds,	areas	presenting	high	
fire	risks,	areas	required	for	the	protection	of	water	quality	and	water	reservoirs,	and	areas	
required	for	the	protection	and	enhancement	of	air	quality.		

	
For	 local	 planning	 purposes,	 and	 in	 support	 of	 the	Guidelines	 for	Orderly	Development,	 Ventura	
County’s	General	Plan	also	uses	"Open	Space"	for	the	following	purposes:		
	

o Open	space	to	promote	the	formation	and	continuation	of	cohesive	communities	by	defining	
the	boundaries	and	by	helping	to	prevent	urban	sprawl.		

	
o Open	 space	 to	 promote	 efficient	 municipal	 services	 and	 facilities	 by	 confining	 urban	

development	to	defined	development	areas.		
	
Rural:	The	“Rural”	designation	identifies	areas	suitable	for	low‐density	and	low‐intensity	land	uses	
such	 as	 residential	 estates	 of	 two	 acres	 or	 greater	 parcel	 size	 and	 other	 rural	 uses	 which	 are	
maintained	 in	 conjunction	 with	 agricultural	 and	 horticultural	 uses	 or	 in	 conjunction	 with	 the	
keeping	of	farm	animals	for	recreational	purposes.		
	
The	 “Rural”	 designation	 also	 identifies	 institutional	 uses	 such	 as	 boarding	 and	 non‐boarding	
elementary	 and	 secondary	 schools.	 Additionally,	 the	 designation	 is	 utilized	 for	 recreational	 uses	
such	as	retreats,	camps,	recreational	vehicle	parks	and	campgrounds.	The	designation	of	areas	for	
“Rural”	 land	 uses	 is	 intended	 to	 accommodate	 the	 need	 for	 low	 density	 rural	 residential	
development,	which	 in	conjunction	with	 the	higher	density	development	of	 the	Urban	designated	
land	uses,	will	provide	a	full	range	of	residential	environments.		
	
The	 areas	 considered	 for	 inclusion	 in	 the	 “Rural”	 designation	 are	 existing	 clusters	 of	 rural	
development	and	areas	deemed	appropriate	for	future	rural	residential	development.	This	category	
is	mainly	applicable	in	the	unincorporated	County.	
	
Existing	 Community:	 The	 Existing	 Community	 designation	 identifies	 existing	 urban	 residential,	
commercial	or	industrial	enclaves	located	outside	Urban	designated	areas.	An	Existing	Community	
may	 include	 uses,	 densities,	 building	 intensities,	 and	 zoning	 designations	 which	 are	 normally	
limited	 to	Urban	designated	areas	but	do	not	qualify	as	urban	centers.	This	designation	has	been	
established	 to	 recognize	 existing	 land	 uses	 in	 unincorporated	 areas	which	 have	 been	 developed	
with	urban	building	intensities	and	urban	land	uses;	to	contain	these	enclaves	within	specific	areas	
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so	as	 to	prevent	 further	expansion;	and	 to	 limit	 the	building	 intensity	and	 land	use	 to	previously	
established	levels.	This	category	is	mainly	applicable	in	the	unincorporated	County.		
	
State	or	Federal	Facility:	The	“State	or	Federal	Facility”	land	use	designation	recognizes	Federal	or	
State	facilities,	excluding	forest	and	park	lands,	over	which	the	County	or	Cities	have	no	or	limited	
land	use	authority.	Areas	so	designated	include	lands	under	Federal	or	State	ownership	on	which	
governmental	 facilities	 are	 located.	 Major	 examples	 of	 these	 facilities	 are	 Naval	 Base	 Ventura	
County	and	the	California	State	University	at	Channel	Islands.	This	category	is	mainly	applicable	in	
the	unincorporated	County.		
	
Urban:	The	 “Urban”	 land	use	designation	 is	utilized	 to	depict	existing	and	planned	urban	centers	
which	 include	 commercial	 and	 industrial	 uses	 as	 well	 as	 residential	 uses	 where	 the	 building	
intensity	 is	 greater	 than	 one	 principal	 dwelling	 unit	 per	 two	 acres.	 This	 designation	 has	 been	
applied	 to	 all	 incorporated	 lands	within	 a	 City's	 Sphere	 of	 Influence	 as	 established	 by	 the	 Local	
Agency	Formation	Commission	(LAFCO),	and	unincorporated	urban	centers	within	their	own	Areas	
of	Interest	which	may	be	candidates	for	future	incorporation.		
	

o An	Unincorporated	Urban	Center	is	an	existing	or	planned	community	which	is	located	in	an	
Area	of	Interest	where	no	City	exists.	The	unincorporated	urban	center	represents	the	focal	
center	for	community	and	planning	activities	within	the	Area	of	Interest.	For	example,	the	
Community	of	Piru	represents	the	focal	center	in	the	Piru	Area	of	Interest.		

	
o An	 Area	 of	 Interest	 is	 a	 major	 geographic	 area	 reflective	 of	 community	 and	 planning	

identity.	 Within	 each	 Area	 of	 Interest	 there	 should	 be	 no	 more	 than	 one	 City	 or	
Unincorporated	Urban	Center,	 but	 there	will	 not	 necessarily	 be	 a	 City	 or	Unincorporated	
Urban	Center	in	each	Area	of	Interest.		

	
o A	Sphere	of	Influence	is	an	area	determined	by	LAFCO	to	represent	the	"probable"	ultimate	

boundary	of	a	City.		

3.3.6	Areas	of	Special	Biological	Significance	and	Critical	Habitat	Areas	
		
There	are	34	ocean	areas	along	the	California	coast	that	have	been	designated	as	Areas	of	Special	
Biological	 Significance	 (ASBS)	 under	 the	 Public	 Resources	 Code	 36700	 (f).	 	 The	water	 quality	 of	
these	marine	 areas	 is	monitored	 by	 the	 State	Water	 Resources	 Control	 Board.	 	 The	 State	Water	
Board’s	Ocean	Plan	prohibits	waste	discharges	into	these	marine	habitat	areas.			
	
Two	ASBS	have	been	established	in	Ventura	County:	ASBS	22	and	ASBS	24.		
	
ASBS	 22.	 This	 area	 includes	 two	 Channel	 Islands:	 Anacapa	 and	 Santa	 Barbara	 Islands.	 Both	 are	
entirely	 within	 Channel	 Islands	 National	 Park,	 which	 include	 San	 Miguel,	 Santa	 Cruz,	 and	 Santa	
Rosa	Islands.	While	the	County	works	with	the	National	Park	Service	on	issues	of	mutual	concern,	it	
is	unlikely	that	the	County’s	water	management	programs	and	projects	would	significantly	impact	
the	Areas	of	Special	Biological	Significance	around	these	islands.		
	
ASBS	 24.	 This	 area	 runs	 along	 Ventura	 County’s	 southern	 coastline,	 from	 south	 of	Mugu	 Lagoon	
past	 the	 border	 between	 Ventura	 and	 Los	 Angeles	 Counties.	 It	 extends	 from	 the	 beach	 into	 the	
Pacific	Ocean	for	varying	distances	along	the	coast.	At	its	northern	tip,	this	ASBS	would	be	affected	
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by	 runoff	 from	 the	 Calleguas	 Creek	Watershed.	 	 Because	 there	 are	 substantial	 urban	 areas	 and	
agricultural	 operations	 within	 the	 Calleguas	 Creek	 Watershed,	 urban	 pollution	 sources	 and	
agricultural	 runoff	 are	 issues	 that	 will	 require	 consideration	 and	 have	 been	 addressed	 in	 the	
IRWMP.	 Farther	 south,	 the	 South	 Coast	Watershed	 (the	 Santa	Monica	Mountains	 portion	within	
Ventura	County)	drains	into	ASBS	24.	Much	of	this	watershed	is	public	open	space,	including	Point	
Mugu	 State	 Park	 and	parts	 of	 the	 Santa	Monica	Mountains	National	Recreation	Area	 (SMMNRA).	
Scattered	 among	 the	 SMMNRA	holdings	 are	 a	 substantial	 number	 of	 privately	 owned	properties.	
These	properties	are	developed	at	very	 low	 intensity,	with	 scattered	houses,	 some	 livestock,	 and	
very	 little	agriculture;	however	 they	are	all	on	private	wells,	 and	all	use	 individual	 septic	 system	
sewage	disposal.	Water	management	in	this	watershed	must	take	into	consideration	the	potential	
for	impacts	to	ASBS	24.		
	

Critical	Habitat	for	Federally	Listed	Threatened	and	Endangered	Species	

The	 U.S.	 Fish	 and	 Wildlife	 Service	 has	 designated	 critical	 habitat	 for	 certain	 federally	 listed	
threatened	and	endangered	species.	Critical	habitat	areas	for	the	Region	are	shown	in	Figure	3‐13.	

3.3.7	Marine	Protected	Areas		
	
The	areas	around	the	five	island	Channel	Islands	National	Park	(some	12	to	15	miles	offshore)	are	a	
part	of	a	National	Marine	Sanctuary.	In	addition,	there	is	a	strip	of	the	Pacific	Ocean,	at	least	three	
miles	wide,	 extending	 along	 the	County’s	 entire	 coastline,	which	 is	 a	Marine	Protected	Area.	The	
Ventura	 River,	 Santa	 Clara	 River,	 and	 Calleguas	 Creek	Watersheds	 each	 drain	 into	 these	marine	
areas	with	resulting	impacts	on	the	water.	These	are	among	the	issues	that	must	be	addressed	by	
Watershed	Management	Plans	in	the	County.		

3.3.8	Impaired	Water	Bodies		
	
SECTION	303(D)	List	of	Water	Quality	Limited	Segments	
	
Under	 Section	 303(d)	 of	 the	 1972	 Clean	Water	 Act,	 States,	 territories	 and	 authorized	 tribes	 are	
required	to	develop	a	list	of	water	quality	limited	segments.	Waters	on	the	list	do	not	meet	water	
quality	 standards,	 even	 though	 the	 generators	 of	 point	 sources	 of	 pollution	 have	 installed	 the	
minimum	required	levels	of	pollution	control	technology.	The	law	requires	that	these	jurisdictions	
establish	priority	rankings	for	water	on	the	lists	and	develop	action	plans,	called	as	Total	Maximum	
Daily	Loads	(TMDL),	to	improve	water	quality.		
	
The	 Section	 303(d)	 Impaired	 Waterbodies	 in	 Ventura	 County	 (adopted	 in	 2010)	 are	 listed,	 by	
watershed,	in	Appendix	D.			
	
Calleguas	Creek	Watershed	
	
The	 Calleguas	 Creek	Watershed	 has	 perhaps	 the	most	 serious	 impairment	 problems	 of	 Ventura	
County’s	watersheds;	as	14	separate	reaches	of	the	Calleguas	Creek	are	listed	in	the	EPA’s	303(d)	
list	of	impaired	water	bodies.		A	variety	of	pollutants	from	agricultural	and	urban	sources,	such	as	
pesticides	and	metals,	have	been	identified	as	impairments	to	the	quality	of	creek	water.			
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Santa	Clara	River	Watershed	
	
The	Santa	Clara	River	Watershed	is	experiencing	significant	chloride	levels	from	agricultural	uses	
and	 wastewater	 effluent	 discharges	 into	 the	 River.	 TMDLs	 are	 completed	 for	 chlorides	 and	
nutrients.	 	 Impaired	 water	 bodies	 on	 the	 EPA	 303(d)	 list	 of	 impaired	 water	 bodies	 within	 the	
watershed	,	include	five	(5)	reaches	of	the	Santa	Clara	River,	the	Santa	Clara	River	estuary,	McGrath	
Lake,	five	(5)	creeks,	and	two	(2)	harbors,		

Channel	Islands	Harbor:	The	Harbor	was	on	the	2002	303(d)	list	for	lead	and	zinc.	The	Harbor	is	on	
the	2010	303(d)	list	for	pathogens.	During	the	early	to	mid‐1980s,	the	State	Mussel	Watch	Program	
(SMWP)	 found	 low	 to	 intermediate	 levels	 of	metals	 and	 organics	 except	 for	 one	 especially	 high	
accumulation	 of	 DDT.	 Sediment	 sampling	 for	 metals	 in	 1988	 revealed	 slightly	 to	 moderately	
elevated	levels.	Copper	at	one	site	was	nearly	50	ppm	and	zinc	was	as	high	as	76	ppm.	Arsenic	was	
slightly	elevated	(4	ppm)	at	a	sampling	site	located	next	to	a	drain	possibly	connected	to	a	nearby	
agricultural	field.	
	
Port	 Hueneme	 Harbor:	 The	 Harbor	 is	 on	 the	 2010	 303(d)	 list	 for	 PCBs	 and	 DDT.	 	 The	 harbor	
previously	was	on	the	2002	list	for	PAHs,	DDT,	PCBs,	TBT,	and	zinc.	The	SMWP	has	found	elevated	
levels	 of	 Cu,	 Zn,	 PAHs,	 and	PCBs.	 Zinc	was	 at	 elevated	 levels	 on	 the	 commercial	 side	while	PCBs	
were	very	high	on	the	Navy	side.	Sediment	core	samples	were	collected	in	1985	and	1996	as	part	of	
a	 proposed	 dredge	 project.	 Relatively	 low	 levels	 of	 metals	 were	 found	 and	 no	 pesticides	 were	
detected.		
	
Ventura	River	Watershed	
	
The	 Ventura	 River	 Watershed’s	 impairments	 are	 due	 to	 structures	 such	 as	 fish	 barriers	 and	
pumping/water	 diversions,	 biological	 sources	 such	 as	 those	 from	 coliform,	 and	 those	 due	 to	
chemical	sources.	There	are	15	water	quality	impaired	segments	listed	on	the	EPA’s	303(d)	list	of	
impaired	water	bodies,	but	no	TMDLs	have	been	completed	yet.		
	

 Ventura	Keys	
 Ventura	Jetties	
 Wheeler	Canyon/Todd	Barranca	
 Canada	Larga	
 Matilija	Creek	(two	reaches)	
 Matilija	Reservoir	
 San	Antonio	Creek	
 San	Buenaventura	Beach	
 Ventura	River	Estuary	
 Ventura	River	(four	reaches)	

	

3.4	Water	Supply	and	Demand	
This	 section	 includes	 an	 overview	 of	water	 supplies	 and	water	 demand	within	 the	WCVC	 IRWM	
Region.	 	 As	 described	 earlier	 in	 this	 section,	 there	 are	many	water	 districts	 of	 varying	 sizes	 and	
individual	well	owners	in	the	Region	‐	and	no	centralized	water	authority.	 	Information	regarding	
water	supply	and	demand	in	the	Region	comes	from	a	variety	of	sources,	some	more	precise	than	
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others.		Some	water	use	is	actually	measured,	while	other	water	use	statistics	are	estimated	based	
on	a	variety	of	assumptions	(i.e.	irrigation	water	used	to	grow	certain	crops	is	based	on	acreage	and	
estimated	 crop	 water	 use	 factors).	 	 Urban	 water	 use	 (otherwise	 known	 as	 M&I	 or	 Municipal	
Industrial	which	 includes	 residential,	 commercial,	 industrial,	 and	 institutional	uses),	 for	 the	most	
part,	 is	metered	 and	 closely	monitored,	 particularly	 for	 the	 larger	municipal	 suppliers.	 	 Most	 of	
those	 entities	 are	 required	 to	 prepare	 Urban	 Water	 Management	 Plans	 every	 five	 years	 which	
contain	 detailed	 information	 regarding	 current	 and	 future	 water	 sources/supplies	 and	 water	
demand,	groundwater	management,	recycled	water,	drought	contingency	planning,	and	water	use	
efficiency	(demand	management)	measures.	 	There	are	a	number	of	smaller	water	providers	 (i.e.	
mutual	 water	 companies)	 whose	 water	 use	 information	 is	 not	 as	 easily	 accessed	 for	 planning	
purposes.	
	
Most	agricultural	use	 in	 the	Region	 is	served	by	 local	groundwater,	and	not	all	agricultural	use	 is	
closely	monitored	due	to	lack	of	meters,	and	the	fact	that	groundwater	is	only	“managed”	in	a	few	of	
the	 basins.	 	 Detailed	 information	 about	 groundwater	 use	 is	 only	 available	 in	 some	 basins	 in	 the	
Region,	presenting	challenges	to	the	establishment	of	detailed,	reliable,	region‐wide	data	on	water	
supply	and	demand.			
The	last	time	a	comprehensive	water	management	plan	was	prepared	addressing	all	water	supply	
and	demand,	and	 the	balance	between	 the	 two,	 in	Ventura	County	 ‐	 including	current	and	 future	
estimates	 and	 projections	 ‐	 was	 in	 1994.	 	 The	 Ventura	 County	 Water	 Management	 Plan	 was	
prepared	by	County	staff	at	the	Direction	of	the	Board	of	Supervisors	in	1994.		In	November	of	2009	
a	memo	was	prepared	by	County	Watershed	Protection	District	staff	which	included	very	general	
total	water	demand	estimates	 for	the	County.	 	The	author	of	 the	memo	stated	that	“limitations	 in	
the	data	including	incomplete	reporting,	lack	of	meters,	and	erroneous	estimates	from	users	make	
it	impossible	to	know	exactly	how	much	water	is	actually	being	used	in	the	County.”	

3.4.1	Overview	of	Water	Supplies		
	
Ventura	County	has	a	diverse	variety	of	water	supply	sources,	although	the	mix	of	supplies	varies	
greatly	 by	 watershed.	 The	 County’s	 water	 supplies	 are	 primarily	 obtained	 from	 three	 major	
sources:	 groundwater	 (67	 percent),	 surface	 water	 (9	 percent),	 and	 imported	 State	 Water	 (21	
percent).	A	small	amount	of	recycled	water	(approximately	3	percent)	is	also	used	when	and	where	
it	is	available.	Currently	no	desalination	projects	have	been	developed.		
	

				3.4.1.1	Groundwater		
 
Groundwater	is	the	largest	single	source	of	water	in	the	Region,	about	65	percent	of	supplies,	and	is	
pumped	 extensively	 by	 individual	 well	 owners	 and	 by	 a	 majority	 of	 the	 166	 public	 and	 private	
water	purveyors	within	the	County.	Purveyors	either	wholesale	water	to	other	purveyors	or	make	
deliveries	directly	to	individual	users.	Since	more	groundwater	is	used	than	is	replaced,	overall,	the	
County’s	 groundwater	 reserves	 are	 slowly	 decreasing.	 Agricultural	 demand	 accounts	 for	most	 of	
the	demand	for	groundwater	in	the	County.	 	Figure	3‐8	depicts	the	boundaries	of	the	32	separate	
groundwater	areas	or	recognized	groundwater	basins	in	Ventura	County.		

Of	 the	 total	 County	 water	 demand	 of	 approximately	 443,400	 acre	 feet	 (AF),	 about	 253,500	 AF	
comes	from	local	groundwater	sources.	 	As	stated	above,	more	groundwater	is	extracted	than	can	
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be	annually	replenished	resulting	in	overdraft.	However,	overdraft	is	not	evenly	distributed.	While	
some	 basins	 experienced	 more	 replenishment	 than	 extraction,	 overdraft	 of	 between	 25,000	 to	
30,000	AFY	persists	for	the	Oxnard	Plain	and	Pleasant	Valley.		
	
Most	 (50‐60	 percent)	 of	 the	 groundwater	 supply	 in	 the	 County	 is	 contained	 within	 five	 major	
aquifers	beneath	the	Oxnard	Plain‐Pleasant	Valley	area.	These	aquifers	are,	 in	order	of	 increasing	
depth,	the	Oxnard,	Mugu,	Hueneme,	Fox	Canyon,	and	Grimes	Canyon	aquifer	zones.	Both	the	Oxnard	
aquifer	in	the	Oxnard	Plain	area,	and	the	deeper	Fox	Canyon	aquifer,	which	effectively	extends	from	
the	present	day	coastline	to	inland	areas	northeast	of	the	City	of	Moorpark,	were	previously,	or	are	
currently,	being	overdrafted	or	“mined”	of	 their	resource.	Overdraft	of	 the	 local	water	supply	has	
caused	a	number	of	problems,	most	notably	seawater	intrusion	in	the	Upper	Aquifer	System	(UAS)	
and	Lower	Aquifer	System	(LAS)	of	the	Oxnard	Plain.	The	UAS	consists	of	the	Oxnard	and	the	Mugu	
aquifers.	The	LAS	is	comprised	of	the	Hueneme,	Fox	Canyon,	and	Grimes	Canyon	aquifers.		
	
Of	the	groundwater	pumped	in	Ventura	County,	less	than	one‐third	is	delivered	by	a	water	system.	
Individual	well	owners	do	most	of	the	groundwater	pumping	in	Ventura	County	and	use	it	mostly	
for	irrigation.			
	
Many	 farmers	 obtain	water	 from	 their	 own	wells.	Water	 demand	 from	 the	 agricultural	 sector	 is	
decreasing,	 primarily	 due	 to	 land	 conversion	 to	 urban	 uses.	 This	 trend	 is	 expected	 to	 continue	
though	crops	with	higher	water	needs	(berries	and	nursery	crops)	are	replacing	crops	with	lower	
water	 needs	 (lemons	 and	 avocados)	 in	 many	 areas.	 Within	 the	 boundaries	 of	 the	 Fox	 Canyon	
Groundwater	Management	Agency	(FCGMA),	a	25	percent	reduction	in	groundwater	extractions	is	
being	 implemented	 for	well	 owners	 as	 part	 of	 Emergency	 E	 adopted	 by	 the	 GMA	board	 in	 April	
2014	 as	 a	 response	 to	 the	 drought.	 	 Historically	 well	 owners	 were	 required	 to	 reduce	 their	
extractions	by	5	percent	 in	but	 as	 a	 result	 of	 the	drought	pumping	 rates	have	 risen	dramatically	
resulting	in	the	need	for	an	emergency	ordinance.	
	
Data	Needs		
	
New	information	has	been	generated	in	the	past	20	years	about	groundwater	basin	storage,	yield,	
and	well	locations;	however,	additional	information	is	needed.	Current	estimates	of	the	safe	yield	of	
the	 32	 recognized	 groundwater	 basins	 is	 being	 evaluated	 since	 the	 historic	 information	 is	 not	
sufficient	 to	 perform	 individual	 basin	 balance	 equations.	 Although	 improved	 well	 production	
monitoring	has	been	implemented,	many	private	wells	do	not	have	meters,	so	pumping	quantities	
must	be	estimated	based	on	energy	use	and	crop	consumption	factors.	
	
There	 is	 also	 a	 need	 to	 better	 understand	 the	 surface	 and	 groundwater	 interaction	 throughout	
basins	in	the	County.		Some	areas	of	the	County	have	very	high	surface	to	groundwater	interaction	
and	the	exact	nature	of	that	interaction	is	not	well	understood.		Surface	water	and	groundwater	are	
regulated	 very	 differently	 in	 California,	 though	 according	 to	 comments	 made	 by	 State	 Water	
Resources	 Control	 Board	members	 and	 staff	 in	 recent	meetings,	 there	 is	 an	 attempt	 to	 improve	
conjunctive	management	of	these	two	critical	resources	and	provide	more	support	to	local	regions.	
	
Current	and	future	projects	proposed	for	funding	as	part	of	the	IRWMP	would	help	to	solve	the	lack	
of	 data	 that	 presently	 exists	 in	 the	 areas	 of	 surface	 flows,	 return	 flows	 of	 applied	water,	 natural	
recharge	and	more	accurate	metering	of	groundwater	usage.	Although	a	good	baseline	of	data	has	
been	 compiled,	 current	 data	 gaps	 should	 be	 addressed	 to	 improve	 resource	 management,	
conservation,	and	protection.		
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				3.4.1.2	Surface	Water		
	
Surface	water	 resources	 in	Ventura	County	are	divided	 into	major	hydrological	units	or	drainage	
basins	such	as	the	Ventura	River	Watershed,	Santa	Clara	River	Watershed,	and	the	Calleguas	Creek	
Watershed.	 These	 main	 units	 are	 further	 subdivided	 into	 dozens	 of	 subunits.		
	
Surface	water	is	obtained	from	Lake	Casitas,	Lake	Piru,	and	from	diversion	projects	along	the	Santa	
Clara	 River,	 Ventura	 River,	 Santa	 Paula	 Creek,	 Piru	 Creek,	 Sespe	 Creek	 and	 Conejo	 Creek.	 Local	
surface	water	provides	approximately	8.5	percent	of	the	total	water	utilized	in	Ventura	County.		
	
Excluding	 the	 major	 diverters	 of	 surface	 water	 (Casitas	 MWD	 and	 United	 WCD),	 there	 are	
approximately	200	other	points	of	diversion	(springs,	creeks	and	rivers)	in	Ventura	County	as	listed	
in	the	State’s	online	water	rights	management	database	(eWRIMS).		There	is	little	formal	collection	
of	 data	 about	 the	 volume	 of	 water	 diverted	 at	 each	 site.	 	 Some	 reported	 diversions	 are	 only	
statements	 of	 diversion	 and	 use	with	 no	 volume	 listed,	while	 others	 are	 licensed	 and	 permitted	
with	an	annual	maximum	of	diversion	 listed.	 	An	estimate	of	annual	 surface	water	diverted	 from	
these	sites	is	4,000	to	6,000	acre	feet.	

				3.4.1.3	Imported	Water		
	
For	 the	 purposes	 of	 this	 Plan,	 imported	 water	 is	 considered	 to	 be	 water	 from	 the	 State	 Water	
Project	(SWP),	delivered	to	Southern	California	from	the	Bay‐Delta.	State	Water	is	obtained	locally	
by	Calleguas	Municipal	Water	District	(Calleguas)	from	the	Metropolitan	Water	District	of	Southern	
California	 (Metropolitan)	 for	 delivery	 to	 retail	 purveyors	 primarily	 serving	 the	 southern	 and	
eastern	portions	of	the	County,	including	some	or	all	of	the	water	needs	of	the	Cities	of	Thousand	
Oaks,	Simi	Valley,	Moorpark,	Camarillo,	Port	Hueneme,	and	Oxnard	and	agricultural	entities	in	the	
region.	In	recent	years,	imported	water	amounted	to	about	25	percent	of	the	water	utilized	in	the	
County.	 However,	 because	 water	 quality	 challenges	 require	 imported	 water	 to	 blend	 with	 local	
groundwater	supplies,	more	than	75	percent	of	the	County’s	population	relies	on	imported	water	
for	part	or	all	of	its	supply.	
	
The	United	Water	Conservation	District	(UWCD),	Casitas	MWD,	County	of	Ventura,	and	the	City	of	
Ventura	 have	 jointly	 studied	 the	 feasibility	 of	 constructing	 conveyance	 facilities	 to	 import	
additional	State	Project	Water,	to	which	they	collectively	hold	a	yearly	entitlement	of	20,000	acre	
feet.	Pursuing	this	entitlement	remains	a	supply	option	for	these	agencies;	however,	analysis	of	the	
appropriate	 institutional	 and	 financial	 arrangements	must	 take	 place	 before	 the	 participants	 can	
plan	 any	 facilities	 construction.	 The	 only	 other	 way	 that	 State	 Project	 Water	 can	 enter	 Ventura	
County,	other	than	through	Calleguas	via	Metropolitan,	is	from	releases	out	of	Lake	Pyramid,	down	
Piru	Creek,	through	Lake	Piru,	and	either	overflows	or	planned	releases	from	Santa	Felicia	Dam	into	
the	 Santa	 Clara	 River.	 Such	 imports	 are	 arranged	 by	 UWCD	when	 conditions	 are	 appropriate	 to	
facilitate	storage	and	aid	in	basin	management.	
	
The	 Port	 Hueneme	Water	 Agency	 (PHWA)	 has	 a	 long‐term	 lease	 for	 1,850	 acre	 feet	 of	 UWCD’s	
annual	State	Water	Project	entitlement	of	5,000	AF.	PHWA	obtains	this	entitlement	indirectly	from	
Calleguas	via	the	City	of	Oxnard.	UWCD	has,	in	recent	years,	been	buying	the	remaining	3,150	AFY	
from	 the	State	Department	of	Water	Resources,	which	delivers	 the	water	 from	Pyramid	Lake	via	
Piru	 Creek	 to	UWCD’s	 Lake	 Piru	Reservoir.	 UWCD	has,	 under	 certain	 hydrologic	 conditions,	 also	
begun	to	acquire	a	portion	of	the	City	of	Ventura’s	unused	allocation	of	State	Water	Project	water.	
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The	initial	 facilities	of	the	SWP,	completed	in	the	early	1970s,	were	designed	to	meet	the	original	
needs	of	the	SWP	contractors.	It	was	anticipated	that	additional	SWP	facilities	would	be	built	over	
time	 to	 meet	 projected	 increases	 in	 contractor	 delivery	 needs.	 However,	 as	 decisions	 on	 these	
additional	 facilities	 were	 repeatedly	 deferred,	 public	 attitudes	 and	 environmental	 regulations	
changed.	In	addition,	the	contracted	needs	for	water	from	the	SWP	have	increased.	As	a	result,	the	
SWP	 is	 not	 capable	 of	 delivering	 full	 contractor	 entitlement	 each	 and	 every	 year.	 	 In	 particular,	
statewide	drought	conditions	often	result	in	reduced	deliveries.		In	early	2014	all	contractors	on	the	
SWP	system	were	notified	they	would	receive	only	5	percent	of	their	annual	water	allotments.	
	

				3.4.1.4	Recycled	Water	
	
Improved	 waste	 water	 treatment	 techniques	 and	 increased	 waste	 water	 flows,	 coupled	 with	
imported	 water	 shortages,	 increased	 water	 demand,	 and	 over‐drafted	 groundwater	 resources,	
contribute	 to	 making	 recycled	 water	 a	 valuable	 commodity	 that	 municipalities	 are	 using	 to	
supplement	 non‐potable	 water	 needs.	 Approximately	 14,880	 acre	 feet	 of	 recycled	water	 is	 used	
annually	throughout	the	region	(Ventura	County	Watershed	Protection	District,	2009).		See	Table	3‐
1	for	information	regarding	current	and	future	wastewater	recycling	in	the	Region.	
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Table	3‐1		
Current	and	Future	Recycled	Water	Availability	

Wastewater Treatment Plants Within WCVC IRWM Region 

Wastewater Treatment Facility 
and (Capacity) 

Treatment Level and (Disposal 
Method) 

Tertiary Use and (Capacity)  Future Treatment Goals

Camarillo Sanitary District 
 
(6.75 mgd**) 

Tertiary with BNR*
 
(Discharge into Conejo Creek or 
used for irrigation) 

Irrigation (beginning in 2007) 
 
(6.75 mgd) 

Increase irrigation usage of tertiary 
water. Cease effluent discharge into 
Conejo Creek by early 2008) 

Camrosa Water District 
 
(1.5 mgd) 

Tertiary with BNR
 
(Leftover water discharged to 
Conejo Creek) 

Irrigation, CSUCI campus irrigation
 
(1.5 mgd) 

Sell all tertiary effluent to customers 
and discharge in Conejo Creek only 
during peak wet season; buy 
additional supplies from Camarillo SD 

 
City of Fillmore 
 
(1.8 mgd) 

 
Tertiary with BNR 
 
(Percolation into Fillmore Basin) 

Irrigation of schools, parks and green 
areas throughout Fillmore 
 
(2.4 mgd) 

This plant was completed in 2009 
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City of Oxnard 
 
(31.7 mgd) 

 
 
Secondary 
 
(Discharge to Ocean) 

 
None 

Provide tertiary recycled water to 
Oxnard and Port Hueneme Water 
Agency for industrial purposes, 
landscape irrigation, agricultural use, 
and groundwater injection for 
seawater intrusion and against salt 
water intrusion barrier (6.25 mgd in 
Phase 1; 25 mgd ultimate); receive 
groundwater recharge credits and 
build distribution system. Reduce 
effluent Trihalomethanes (THMs) 

City of Santa Paula 
 
4.2 mgd 

Tertiary with BNR
 
(Discharge into percolation ponds 
east of the facility) 

Percolation
 
(4.2 mgd)  This plant was completed in 2010 

City of Simi Valley 
 
(12.5 mgd) 

Tertiary with BNR
 
(Discharge into Arroyo Simi) 

Irrigation, washwater, and dust 
abatement 
 
(0.9 mgd) 

Investment in a regional recycled 
water distribution system including 
new pipelines and 2 new reservoirs 

City of Thousand Oaks 
‐Hill Canyon WWTP 
 
(14.0 mgd) 

Tertriary with BNR
 
(Discharge into north fork of 
Arroyo Conejo) 

Irrigation and wetlands 
 
(14.0 mgd) 

 
City of Ventura 

 
Tertiary with BNR 
 
(‐90% discharge into the Santa 
Clara River Estuary, ‐10% to golf 
course and other uses) 

River discharge and irrigation of golf 
courses 
 
(14.0 mgd) 

Full BNR, continued recycling to NPDES 
Permit limits 
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Montalvo Municipal 
Improvement District 
 
(1.1 mgd) 

Secondary
 
(Discharge into the Santa Clara 
River Estuary) 

None 

Ojai Valley Sanitation District 
 
(3.0 mgd) 

Tetiary with BNR
 
(Discharge into Ventura River) 

Discharged to river
 
(3.0 mgd) 

Thalium and Bis (2‐ethylhexyl) 
phthalate reduction 

Saticoy Sanitary District 
 
(0.3 mgd) 

Secondary with nutrient removal
 
(Percolation ponds) 

None

City of Moorpark WWTP Ventura 
County Waterworks District No. 
1  
 
(3.0 mgd) 

Extended air, secondary activated 
sludge, filtered tertiary, with BNR 
 
(Percolation ponds or optional 
discharge to Arroyo Las Posas) 

Irrigation of golf course 
 
(1.5 mgd) 

Provide tertiary treatment for all 
wastewater, increase total capacity to 
5.0 mgd. Expand infrastructure and 
provide tertiary water for agricultural 
and other irrigation uses in lieu of 
potable water 

Piru ‐WWTP ‐ Ventura County 
Waterworks District No. 16 ‐  
 
(0.5 mgd) 

Secondary
 
(Percolation Ponds) 

None Plant completed in 2010.  Will upgrade 
treatment process to Tertiary by 2015 

VCWWD Todd Road WWTP 
 
(0.06 mgd) 

Secondary with BNR
 
(percolation) 

None

   
* BNR = Biological nutrient 
removal 

 

** MGD = Millions of gallons per 
day 
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Water	Deliveries	By	Wholesale	Water	Districts	
	
Of	the	three	water	wholesalers	in	the	Region	(Casitas	Municipal	Water	District,	Calleguas	Municipal	
Water	District,	 and	United	Water	Conservation	District),	 Calleguas	delivers	 the	 largest	 volume	of	
water	to	retailers.		Calleguas	delivered	104,104	acre	feet	in	2012,	compared	to	97,218	acre	feet	in	
2011,	and	94,864	acre	feet	in	2010.			
	
The	 United	Water	 Conservation	 District	 delivered	 32,638	 acre	 feet	 to	 retailers	 and	 end‐users	 in	
2012,	up	slightly	 from	31,868	acre	 feet	 in	2011.	 	United	can	store	up	 to	87,000	acre	 feet	 in	Lake	
Piru,	and	at	the	end	of	2012	there	was	20,294	acre	feet	of	storage	in	the	lake.	
	
The	Casitas	Municipal	Water	District	delivered	15,269	acre	feet	in	2012,	with	approximately	5,000	
acre	feet	sold	to	retail	water	purveyors.		The	District	provides	water	to	residential	and	agricultural	
customers	and	some	of	the	23	water	purveyors	in	the	District’s	boundaries.			
	
Recent	water	deliveries	from	the	three	major	wholesalers	in	the	Region	are	summarized	on	Table	
3‐2.		
	

Table	3‐2	
Wholesale	Water	Deliveries	2005‐2012	

	

Year	
Casitas	MWD	
(acre	feet)	

Calleguas	MWD
(acre	feet)	

United	WCD	
(acre	feet)	

Annual	Total
(acre	feet)	

2005	 16,526.50	 116,431.80 30,271.46 163,229.76

2006	 15,873.80	 120,736.30 30,627.87 167,237.97

2007	 20,080.90	 131,206.10 41,387.64 192,674.64

2008	 16,497.70	 125,367.50 39,903.80 181,769.00

2009	 15,736.10	 108,726.00 41,478.00 165,940.10

2010	 13,497.48	 94,863.70 34,075.80 142,436.98

2011	 13,439.25	 97,218.00 31,868.00 142,525.25

2012	 15,268.49	 104,104.00 32,638.00 152,010.49

Total	 126,920.22	 794,549.40 282,250.57 1,155,813.70

Source:	2012	Groundwater	Section	Annual	Report,	County	of	Ventura	Watershed	Protection	District	

3.4.2	Water	Demand	
	
Ventura	County	water	users	consume	more	water	than	is	locally	available,	which	has	resulted	in	an	
overdraft	 of	 groundwater	 resources	 and	 increasing	 dependence	 on	 imported	 water	 supplies.	
Countywide	water	demand	is	over	430,000	acre	feet	per	year	(AFY).	Approximately	68	percent	is	
used	 by	 agriculture,	 22	 percent	 is	 used	 by	 residential	 demands,	 and	 10	 percent	 is	 used	 by	
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commercial	 and	 industrial	 activities.	As	a	 result	 of	 the	 recent	droughts,	County	water	users	have	
generally	 become	more	water	 efficient.	 Countywide	per	 capita	water	use	has	 fluctuated	between	
58,680	 gallons	 per	 year	 (0.18	 AFY)	 to	 74,946	 gallons	 per	 year	 (0.23	 AFY).	 Per	 capita	water	 use	
includes	residential,	commercial,	industrial,	and	government	use	divided	by	population.		
	
Some	 generalities	 had	 to	 be	made	 to	 develop	 an	 estimate	 of	 total	water	 demand	 for	 the	County.	
Therefore,	 a	 “best	 attempt”	 estimate	 was	 calculated	 using	 water	 reporting	 data	 gathered	 for	
calendar	 year	 2007.	 This	 data	 includes	 information	 gathered	 from	 groundwater	 management	
agencies,	water	wholesaler’s,	the	Groundwater	Section	Annual	Usage	Statements,	the	Association	of	
Water	Agencies	of	Ventura	County,	and	the	County	Agricultural	Commissioner’s	Office	Annual	Crop	
Report.	The	calculated	value	was	 then	compared	 to	an	overall	general	estimate	of	water	demand	
based	on	population	data	and	irrigated	acreage	information.	
	
Limitations	 in	 the	 data	 including	 incomplete	 reporting,	 lack	 of	 meters,	 and	 erroneous	 estimates	
from	 users	 make	 it	 impossible	 to	 know	 exactly	 how	 much	 water	 is	 actually	 being	 used	 in	 the	
County.	Therefore,	the	calculated	value	is	considered	only	a	very	general	estimate	of	total	demand	
for	the	County.	
	
The	County	has	contracted	with	a	consultant	to	conduct	a	study	to	provide	an	updated	snapshot	of	
water	supply	and	demand	statistics	for	the	year	2013.	 	At	the	time	of	this	writing,	that	study	was	
not	yet	available.		That	information	will	be	included	in	future	updates	to	the	WCVC	IRWM	Plan.	
	
Municipal	Water	Supply	and	Demand		
	
There	are	ten	Cities	 in	Ventura	County	as	well	as	a	number	of	unincorporated	communities.	 	The	
Cities	 of	 Ventura	 and	 Oxnard	 use	 a	 blend	 of	 imported	 water,	 groundwater,	 and	 treated	 surface	
water.	 The	 City	 of	 Ventura’s	 water	 supply	 comes	 from	 water	 diverted	 from	 the	 Ventura	 River,	
groundwater	extracted	by	city	wells,	and	from	Lake	Casitas.		The	City	of	Oxnard	uses	water	from	the	
United	Water	Conservation	District,	imported	water	from	Calleguas,	and	groundwater	produced	by	
the	City.			
	
The	 Cities	 of	 Simi	 Valley,	 Moorpark,	 and	 Thousand	 Oaks,	 along	 with	 the	 unincorporated	
communities	of	Bell	Canyon,	Newbury	Park,	Hidden	Valley,	Lake	Sherwood,	Oak	Park,	and	a	part	of	
Westlake	Village	rely	mainly	on	water	imported	from	Calleguas.		
	
In	the	City	of	Simi	Valley,	Ventura	County	Water	Works	District	8	(VCWWD8)	extracts	groundwater	
that	 is	used	 for	agricultural	purposes	 from	three	wells	 in	 the	Tapo	Canyon	area.	 	Groundwater	 is	
also	 extracted	 from	 several	wells	 at	 the	west	 end	 of	 the	 City	 for	 de‐watering	 purposes,	 and	 that	
water	 is	discharged	to	the	Arroyo	Simi.	 	The	City	recently	completed	a	one	million	gallon	per	day	
Tapo	Canyon	Water	Treatment	Plant	that	uses	the	three	Tapo	Canyon	agricultural	supply	wells	to	
provide	water	 to	 approximately	 500	 homes.	 	 The	 Golden	 State	Water	 Company	 (GSWC)	 in	 Simi	
Valley	extracts	groundwater	from	two	wells	and	blends	it	with	imported	water	from	Calleguas	(10	
percent	groundwater	and	90	percent	imported	water).	 	VCWWD8	provides	more	than23,000	acre	
feet	of	water	(68	percent	of	the	City’s	water	demand),	while	GSWC	provides	approximately	8,500	
acre	feet	(32	percent	of	the	City’s	water	demand).		In	2012,	Calleguas	delivered	21,613	acre	feet	to	
VCWWD8	and	6,875	acre	feet	to	GSWC.	
	
The	 City	 of	 Moorpark	 receives	 water	 from	 Ventura	 County	 Water	 Works	 District	 No.	 1.		
Approximately	75‐80	percent	of	 the	District’s	water	 is	 imported	 from	Calleguas,	which	delivered	
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8,524	acre	feet	to	the	District	in	2012.		The	City	also	extracts	groundwater	from	two	wells	for	park	
irrigation.	
	
In	 the	 City	 of	 Thousand	 Oaks,	 California	Water	 Service,	 California	 American	Water,	 and	 the	 City	
import	 water	 from	 Calleguas	 to	 serve	 the	 City,	 Newbury	 Park,	 and	 Westlake	 Village.	 	 The	 City	
supplies	water	to	approximately	36	percent	of	the	water	users,	California	American	Water	serves	
48	percent,	and	California	Water	Service	serves	16	percent.	 	The	 three	water	purveyors	received	
36,522	acre	feet	from	Calleguas	in	2012.		The	City	of	Thousand	Oaks	also	extracts	groundwater	for	
the	irrigation	of	the	Hillcrest	Avenue	median	and	the	Los	Robles	Golf	Course.			
	
Approximately	 40‐50	 percent	 of	 the	 City’s	 water	 supply	 is	 from	 groundwater	 produced	 by	 four	
wells.	 	The	City	must	keep	its	groundwater	extraction	below	the	groundwater	allocation	from	the	
Fox	 Canyon	 Groundwater	 Management	 Agency.	 The	 remaining	 water	 supply	 is	 imported	 water	
provided	by	Calleguas,	which	delivered	5,463	acre	 feet	 in	2012.	 	Water	 for	some	residents	of	 the	
City	 is	 supplied	 by	 the	 Pleasant	 Valley	 Mutual	 (groundwater	 and	 imported	 water),	 Crestview	
Mutual	(groundwater	and	imported	water),	California	American	Water	Company	(imported	water),	
and	the	Camrosa	Water	District	(groundwater	and	imported	water).		
	
The	Port	Hueneme	Water	Agency	 receives	 and	 treats	water	 from	 the	United	Water	Conservation	
District	 and	blends	 it	with	water	 from	Calleguas.	 	 The	Agency	provides	water	 to	 the	City	 of	 Port	
Hueneme,	Channel	Islands	Beach	Services	Community	District,	and	Naval	Base	Ventura	County.	
	
The	 City	 of	 Ojai	 and	 the	 unincorporated	 communities	 of	 Casitas	 Springs,	Meiners	 Oaks,	 and	Oak	
View	rely	on	a	mixture	of	groundwater	extracted	by	local	purveyors	and	wholesale	water	from	the	
Casitas	Municipal	Water	District	that	is	delivered	to	local	purveyors.	
	
The	City	of	Santa	Paula	relies	on	5,000	to	7,000	acre	 feet/year	of	 local	groundwater.	 	 In	addition,	
approximately	500	acre	feet/yr	of	surface	water	is	diverted	from	Santa	Paula	Creek	and	is	sent	to	
the	Canyon	Irrigation	Company	in	exchange	for	extraction	credits	for	the	Santa	Paula	Groundwater	
Basin.	 	The	City	of	Fillmore	relies	solely	on	2,600	 to	2,800	acre	 feet/yr	of	groundwater	extracted	
from	 City	 water	 wells.	 	 The	 community	 of	 Piru	 relies	 on	 groundwater	 delivered	 by	 local	 water	
purveyors.			
	
Residents	of	the	Lockwood	Valley	area	and	the	Santa	Monica	Mountains	area,	as	well	as	residents	in	
areas	not	served	by	a	water	company,	rely	on	private	domestic	water	wells.	
	
	
Table	3‐3	includes	information	regarding	urban	water	use	derived	from	the	most	recent	Urban	
Water	Management	Plans.
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Table	3‐3		Urban	Water	Use	in	Ventura	County	
Note: Reflects only those communities with an Urban Water Management Plan (which is required for all water suppliers 
providing water for more than 3,000 customers) 

Area Served  Water Districts with UWMP  Population 

Annual 
System 
Gross 

Water Use 
(Acre/Feet) 

Average per 
Capita Water 
Use (Acre/feet 

per year)  
Average 

gal/person/day 

Camarillo  Camrosa Water District 
  

26,931 
   

11,721  
  

0.44             389 

Camarillo  City of Camarillo 
  

46,694 
   

8,585  
  

0.18             164 
Fillmore (1)  City of Fillmore  15,180  2,549  0.17  195 

Moorpark  Ventura County Waterworks District #1 
  

37,576 
   

7,954  
  

0.21             189 

Ojai  Golden State Water Company ‐ Ojai 
  

7,873 
   

2,007  
  

0.25             228 

Oxnard*  City of Oxnard   20,1432* 
   

26,497  
  

0.13             117 

Port Hueneme*  City of Port Hueneme   21,555* 
   

3,012  
  

0.14             109 

Santa Paula  City of Santa Paula 
  

29,321 
   

3,391  
  

0.12             103 

Simi Valley  Golden State Water Company ‐ Simi Valley 
  

38,676 
   

6,513  
  

0.17             150 

Simi Valley*  Ventura County Waterworks District #8 
  

90,090 
   

21,496  
  

0.24             213 

Thousand Oaks 
California American Water Company ‐ Thousand 
Oaks 

  
62,144 

   
15,235  

  
0.25             218 

Thousand Oaks  City of Thousand Oaks 
  

51,609 
   

10,978  
  

0.21             190 

Ventura*  City of Ventura   112,496* 
   

17,587  
  

0.16             139 
Ventura / Ojai*  Casitas Municipal Water District (retail customers)             9,379  2,651    0.28             243 



	 	 2014	Integrated	Regional	Water	Management	Plan	

 

53	
Section	3.0	–	Region	Description	

   

Westlake Village**  California Water Service ‐ Westlake Village 
  

16,850 
   

9,634  
  

0.57             509 

Total  417,143  147,262 
  

0.24  212 
 

(1) 2005 data 
*2009 data 
**2008 data 
 
 
NOTE:  Some communities are served by more than one water purveyor (Camarillo, Simi Valley, Thousand Oaks)
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Agricultural	Water	Supply	and	Demand	
	
The	majority	of	agricultural	demand,	as	stated	before,	 is	met	with	 local	water	supplies,	primarily	
groundwater.		Agricultural	water	use	patterns	have	shifted	in	recent	years	due	to	both	a	continued,	
albeit	slow	decline	in	agricultural	acreage,	and	a	shift	to	higher	value	crops	which	are	often	more	
water‐use	intensive,	such	as	berries.	
	
Groundwater	use	may	increase	or	decrease	depending	on	a	number	of	factors.		Factors	contributing	
to	a	reduction	in	groundwater	use	would	include	seawater	 intrusion	abatement	programs	(which	
are	 expected	 to	 limit	 groundwater	 extractions	 by	 providing	 replacement	 supplies),	 increases	 in	
reclaimed	 water	 availability,	 and	 a	 reduction	 in	 agricultural	 irrigation	 due	 to	 more	 efficient	
irrigation	practices	and	fewer	acres	in	agricultural	irrigation	(unless	high‐water‐use	crops	replace	
lower‐water‐use	crops).			

Increases	in	agricultural	irrigation	could	occur	from	the	replacement	of	low‐water‐use	crop	to	high‐	
water‐use	 crops	 such	 as	 strawberries,	 nursery	 crops,	 or	 turf.	 	 Even	 if	 fewer	 acres	 are	 farmed,	 if	
higher	water	use	crops	are	grown,	overall	agricultural	water	demand	could	increase.		In	addition,	a	
trend	 toward	 agricultural	 cultivation	 on	 hillside	 and	 marginal	 lands	 may	 contribute	 toward	 an	
increase	 in	 agricultural	 irrigation.	 	More	 efficient	 irrigation	practices	by	 agricultural	 growers	 are	
likely	to	increase,	as	groundwater	extraction	reduction	ordinances	are	implemented,	water	prices	
increase	 and	 water	 efficiency	 technology	 becomes	 more	 available	 and	 accepted	 by	 growers.		
Agricultural	irrigation	efficiency	training	by	the	University	of	California	Cooperative	Extension	and	
the	 Resource	 Conservation	 District's	 Mobile	 Irrigation	 Management	 Laboratory	 is	 discussed	 in	
Section	IV,	Water	Demand	Management.	

The	availability	and	use	of	 imported	water	 for	agriculture	will	depend	on	cost	and	policies	of	 the	
water	purveyors.	 	 Imported	water	 is	of	high	quality	and	would	best	be	used	to	meet	high	quality	
water	demands	such	as	potable	municipal	uses.	

Agricultural	Water	Demand	by	Geographical	Area	

The	major	geographical	areas	of	the	county	and	their	agricultural	water	use	are	discussed	below:	

Oxnard	Plain:	 	 Oxnard	 Plain	 agricultural	 users	 obtain	 the	majority	 of	 their	water	 from	 the	 five	
aquifers	that	underlie	the	Oxnard	Plain.		The	five	aquifers	are,	in	order	of	increasing	depth,	Oxnard,	
Mugu,	Hueneme,	Fox	Canyon,	and	Grimes	Canyon.		There	is	a	County	ordinance	restricting	drilling	
of	 any	 new	 Oxnard	 and	Mugu	 Aquifer	wells	 which	 could	 aggravate	 seawater	 intrusion.	 	 Surface	
water	from	the	Santa	Clara	River	is	also	used	by	farmers	via	the	Freeman	Diversion	project	to	the	
Pleasant	 Valley	 County	 Water	 District	 and	 the	 Pumping	 Trough	 Pipeline.	 	 Over	 the	 long‐term,	
agricultural	water	demand	on	the	Oxnard	Plain	is	expected	to	decrease	due	to	the	urbanization	of	
agricultural	land	within	the	sphere	of	influence	of	the	City	of	Oxnard.		However,	if	more	high‐water‐
use	crops	such	as	berries	are	grown,	agricultural	water	demand	may	actually	increase	even	if	fewer	
acres	are	farmed.	
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Considerable	potential	exists	 for	use	of	reclaimed	water	on	the	Oxnard	Plain	particularly	because	
wastewater	from	the	Oxnard	treatment	plant	is	currently	discharged	to	the	ocean.	This	discharge	is	
lost	 to	 the	 ocean;	 therefore,	 no	 recharge	 to	 groundwater	 basins	 occurs.	 	 Use	 of	 reclaimed	water	
from	the	Oxnard	Treatment	Plant	for	agriculture	could	significantly	decrease	the	amount	of	water	
extracted	 from	 groundwater	 systems	 beneath	 the	 Oxnard	 Plain.	 	 A	 reduction	 in	 groundwater	
extractions	would	help	alleviate	the	existing	overdraft	condition.		Reclaimed	water	is	approved	for	
all	crop	types,	though	irrigation	methods	are	regulated.		

Santa	 Clara	 River	 Valley:	 	 The	 Santa	 Clara	 River	 Valley's	 agricultural	 community	 depends	
primarily	 on	 groundwater	 for	 its	water	 supply.	 	 In	 addition,	 a	 small	 amount	 of	 surface	water	 is	
diverted	annually	from	the	Piru	Creek,	Sespe	Creek,	Santa	Paula	Creek,	and	Santa	Clara	River.		It	is	
anticipated	 there	will	be	 some	 loss	of	 agricultural	 land	 in	 areas	adjacent	 to	 the	 cities	of	Ventura,	
Santa	 Paula,	 and	 Fillmore	 due	 to	 urbanization.	 	 The	 major	 source	 of	 water	 for	 agriculture	 is	
expected	 to	 continue	 to	 be	 groundwater	 unless	 reclaimed	water	 becomes	 available	 in	 sufficient	
quantities	and	quality.		It	should	be	noted	that	a	large	percentage	of	treated	wastewater	discharged	
to	 rivers	 percolates	 into	 local	 groundwater	 basins.	 	 Overall,	 any	 reduction	 in	 demand	 on	
groundwater	from	agriculture	is	expected	to	be	offset	by	increased	urban	demand.		In	effect,	total	
use	 of	 the	 Santa	 Clara	 River	 Valley's	 groundwater	 supply	 is	 expected	 to	 remain	 approximately	
constant.	

Conejo‐Calleguas	 Basin:	 	 This	 area	 includes	 that	 portion	 of	 Ventura	 County	 served	 by	 the	
Calleguas	MWD	with	the	exception	of	the	City	of	Oxnard.		In	general,	most	of	the	agricultural	land	
lies	 in	 the	western	 portion	 of	 the	 Calleguas	MWD	 service	 area	 around	 the	 Las	 Posas	 Valley,	 the	
Santa	 Rosa	 Valley,	Moorpark,	 and	 adjacent	 areas.	 	 Agricultural	water	 users	within	 the	 Calleguas	
MWD	 depend	 on	 groundwater	 to	 meet	 the	 majority	 of	 agricultural	 water	 demands.	 	 Often	 it	 is	
difficult	 to	 determine	 how	much	 imported	 water	 is	 used	 to	meet	 agricultural	 demands	 because	
water	 retailers	 cannot	 guarantee	 the	 accuracy	 of	 such	 records.	 	 Potential	 demand	 for	 additional	
reclaimed	water	supplies	especially	in	the	Las	Posas	area	is	very	high.			

The	Santa	Rosa	basin	has	experienced	quality	problems.		Due	to	the	locations	of	a	clay	cap	and	fault,	
nitrates	that	enter	the	basin	through	septic	tanks	and	agricultural	activities	are	not	flushed	out.			

Ojai	Valley:	 	The	major	 sources	of	water	 for	 agricultural	water	users	 in	 the	Ojai	Valley	are	Lake	
Casitas	 and	 groundwater	 within	 the	 Ojai	 basin.	 	 One	 or	 two	 small	 systems	 depend	 on	 naturally	
occurring	springs.		In	addition	to	the	local	Ojai	Valley	demand	on	Lake	Casitas	supplies,	agricultural	
users	along	the	north	coast	of	Ventura	County	also	obtain	water	from	Lake	Casitas.	

Casitas	MWD	estimates	there	will	be	an	increase	in	agricultural	water	demand	in	the	future.		Should	
this	 occur,	 current	 local	 supplies	 may	 be	 insufficient	 to	 meet	 total	 demand,	 particularly	 during	
droughts.	Importation	of	water	would	increase	the	ability	of	Casitas	MWD	to	meet	future	demands.		
However,	 high	 quality	 imported	water	 should	 be	 used	 to	meet	 high	 quality	water	 demand	 uses.		
Imported	 water	 could	 be	 used	 for	 potable	 uses	 while	 local	 surface	 and	 groundwater	 resources	
could	be	used	for	agricultural	irrigation	and/or	other	uses	that	do	not	require	high	quality	water.		
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North	Coast:		The	North	Coast	area	of	Ventura	County	has	no	significant	local	groundwater.		Water	
is	 supplied	 by	 Casitas.	 	 Most	 of	 the	 water	 delivered	 is	 used	 by	 farmers	 who	 have	 established	
avocado	orchards	in	the	area.		

Agricultural	 Water	 Use	 Summary:	 	 Currently,	 compared	 to	 residential,	 commercial	 and	
industrial	 water	 demands,	 countywide	 agricultural	 water	 demand	 appears	 to	 be	 slowly	
decreasing.	 	 	The	decline	 is	based	on	an	expected	reduction	 in	agricultural	acreage.	 	However,	 if	
high‐water‐use	 crops	 and	 the	 irrigation	 of	 turf	 replace	 low‐water‐use	 crops,	 agricultural	 water	
demand	may	increase	even	with	fewer	acres	being	farmed.	

	 	 To	the	extent	reclaimed	water	 is	developed	 for	 irrigation	use	and	more	 farmers	 implement	more	
efficient	water	use	practices,	a	decrease	in	groundwater	use	may	occur.		

3.4.3	Impacts	of	Climate	Change	on	WCVC	Region	

Stressors	and	Vulnerabilities	
This	 section	 identifies	 the	 potential	 climate	 change	 stressors	 and	 vulnerabilities	 in	 the	 WCVC	
region.	 	The	climate	change	assessment	was	performed	using	the	output	of	computer	models	that	
project	 future	 conditions	 from	 inputs	of	GHG	emissions.	 	These	models	provide	potential	 climate	
scenarios	that	are	used	for	planning	purposes.	

The	primary	climate	stressors	projected	by	global	climate	models	that	are	important	to	this	Region	
are	changes	in	air	temperature,	changes	in	precipitation	patterns	(longer,	more	frequent	droughts	
and	more	extreme	flood	events),	and	sea	level	rise.		A	stressor	related	to	higher	temperatures	and	
changes	 in	 precipitation	 is	 more	 frequent	 and	 intense	 wildfires.	 	 The	 State	 of	 California	 2009	
Climate	Change	Impacts	Assessment	prepared	by	DWR	(DWR	2009)	provides	the	scientific	basis	for	
developing	statewide	climate	change	impact	projections,	and	provides	future	climate	projections	to	
support	water	resources	decision‐making	in	California.	

In	 2012,	 the	 California	 Energy	 Commission’s	 Public	 Interest	 Energy	 Research	 Program	 (PIER)	
established	 the	Cal‐Adapt	website	 (http://cal‐adapt.org).	 	The	website	provides	output	 from	 four	
climate	models	 and	 two	 internationally	 accepted	GHG	 emissions	 scenarios.	 Scenario	A2	 assumes	
high	growth	 in	population,	higher	GHG	emissions	and	 little	 to	no	global	 cooperation	on	 reducing	
GHGs,	 while	 Scenario	 B1	 assumes	 social	 consensus	 for	 sustainable	 development	 and	 lower	 GHG	
emissions.		Given	the	inability	to	reach	global	decisions	on	climate	change	mitigation	measures,	and	
adopting	a	precautionary	approach,	this	document	analyzes	stressors	and	vulnerabilities	based	on	
Scenario	A2.		In	those	cases	where	a	comparison	between	the	two	Scenarios	could	assist	with	future	
decision‐making,	data	from	both	is	used.	

Climate	Stressors	

Stressor:		Higher	Temperatures		
Under	 Scenario	 B2	 (high	 emissions	 scenario)	 overall	 air	 temperatures	 in	 Ventura	 County	 are	
expected	 to	 rise	 6.3°F	 by	 2100.	 	 The	 historical	 average	 temperature	 is	 55.9°F.	 	 	 The	 increase	 in	
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temperatures	would	 likely	be	accompanied	by	more	 frequent	heat	events	with	related	ecosystem	
and	human	health	impacts.	

	

While	average	temperatures	will	increase	by	6.3°F,	the	expected	rise	in	minimum	temperatures	is	
7.2°F.		This	means	warmer	nights,	fewer	freezing	events	and	warmer	winters,	with	implications	for	
agriculture	and	ecosystems.	

Stressor:		More	Frequent	and	Intense	Wildfires	
Because		wildfire		risk		is		determined		by		a		combination		of	factors	including	precipitation,	winds,	
temperature,	 and	 landscape		 and		 vegetation		 conditions,		 future		 risks		 will		 not		 be	 uniform	
throughout	 the	 state.	 In	 years	 with	 wet	 winters,	 annual	 vegetation	 growth	 is	 plentiful.	 But	
accentuated	dryness	during	summer	would	produce	a	hazardous	fuel	load	that	worsens	the	wildfire	
problem	 in	 some	 of	 Southern	 California	 wildlands.	 With	 expanding	 development	 into	 the	
urban/wildland	 interface,	 threats	 to	 human	 safety	 and	 property	 are	 even	 greater.	 The	 spread	 of	
invasive	 species	 that	 are	more	fire‐prone,	 coupled	with	more	 frequent	 and	prolonged	periods	 of	
drought,	 are	 projected	 to	 increase	 the	 risk	 of	 fires	 and	 reduce	 the	 capacity	 of	 native	 species	 to	
recover.	Wildfires	also	impact	air	quality,	human	health,	and	soil	erosion	and	are	an	added	stress	on	
the	watersheds.	

	The	 potential	 for	 more	 frequent	 wildfires,	 combined	 with	 changes	 to	 precipitation,	 mean	 that	
higher	rates	of	soil	erosion	and	runoff	are	likely	in	the	Region’s	watersheds,	affecting	water	supply	
and	quality	and	reducing	ecosystem	services	provided	in	these	watersheds.	

Stressor:		Longer,	More	Frequent	Droughts	and	More	Extreme	Flood	Events	
Global	models	clearly	indicate	reduced	precipitation	for	California’s	mountains	and	inland	valleys.		
Because	the	County	depends,	at	least	partially,	on	water	from	the	State	Water	Project,	any	changes	
to	precipitation	for	State	sources	would	result	 in	reduced	availability	and	increased	costs	for	that	
water.	 	While	global	models	 include	 fluctuations,	with	 increased	rainfall	predicted	to	occur	 in	the	



	 	 2014	Integrated	Regional	Water	Management	Plan	

 

3‐58	
Section	3.0	–	Region	Description	

 

2030	decade,	the	general	trend	is	towards	lower	monthly	and	annual	precipitation	levels.		By	2100,	
using	 Scenario	 B1	 (the	 higher	 emissions	 scenario),	 Ventura	 County’s	 2100	 rainfall	 totals	 are	
projected	to	decline	by	2.16	inches	below	rainfall	levels	in	1960.	

It	 is	 important	to	note	that	global	models	also	predict	differences	 in	the	way	precipitation	occurs	
with	more	extreme	weather	events	possible.		The	combination	of	flood	events	and	sea	level	rise	is	
particularly	critical	to	coastal	communities	and	ecosystems.	

Average	Precipitation	(Inches	Per	Month)	
1960	to	2100	

	 		

Source:		Cal‐Adapt		
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1960 1.49                 1.49              
1970 1.54                 1.54              
1980 1.41                 1.41              
1990 1.29                 1.29              
2000 1.55                 1.55              
2010 1.52                 1.52              
2020 1.46                 1.47              
2030 1.58                 1.60              
2040 1.34                 1.47              
2050 1.31                 1.38              
2060 1.38                 1.41              
2070 1.07                 1.24              
2080 1.34                 1.18              
2090 1.33                 1.34              
2100 1.09                 1.30              
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Stressor:		Sea	Level	Rise		

	

	
California’s	Cal‐Adapt	website	states	that	“Global	models	indicate	that	California	may	see	up	to	a	55	
inch	(1.4	meter)	rise	in	sea	level	within	this	century	given	expected	rise	in	temperatures	around	the	
world.”1		This	type	of	sea	level	rise,	combined	with	a	100	year	flood	event,	would	lead	to	significant	
inundation	in	the	coastal	regions	of	Ventura	County.		

These	data	were	developed	by	scientists	from	the	United	States	Geological	Survey	(USGS)	in	the	Bay	
Area	and	 the	Pacific	 Institute	 (Coast).	 	The	darker	blue	areas	are	already	 threatened	 today,	while	
the	lighter	shades	are	areas	projected	to	also	be	threatened	given	the	expected	sea	level	rise.			

The	USGS	 and	Scripps	 Institute	 estimate	 that	 the	 replacement	 value	of	 buildings	 and	 contents	 in	
Ventura	County	vulnerable	to	a	100	year	coastal	flood	with	a	1.4	meter	sea‐level	rise	would	be	$2.2	
billion.	

                                                            
1 This projection is based on a paper prepared by the California Climate Change Center: The Impacts of Sea‐Level 
Rise on the California Coast”, CEC‐500‐2009‐024‐D.  This is consistent with the National Research Council’s 
conclusions, published in “Sea‐Level Rise for the Coasts of California, Oregon, and Washington: Past, Present and 
Future”, National Academies Press, 2012. 
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Climate	Change	Vulnerabilities	
The	 purpose	 of	 identifying	 climate	 change	 vulnerabilities	 is	 to	 identify	 opportunities	 for	making	
substantive	 changes	 today	 to	 enhance	 future	 resilience.	 	 This	 allows	 planners	 to	 determine	 the	
degree	to	which	a	system	is	susceptible	to	the	adverse	effects	of	climate	change	including	climate	
variability	and	climate	extremes.		Through	a	series	of	workshops	and	meetings,	WCVC	stakeholders	
developed	 a	 detailed	 matrix	 to	 identify	 vulnerabilities	 related	 to	 the	 climate	 change	 stressors	
described	above.			

Water	 demands	 and	 water	 supply,	 water	 quality,	 water‐related	 infrastructure,	 agriculture	 and	
human	 populations	 are	 the	 key	 vulnerabilities	 associated	 with	 climate	 change	 in	 the	 IRWMP	
planning	 area.	 	 Those	 vulnerabilities	 vary	 depending	 upon	 the	 results	 of	 climate	 change.	 Based	
upon	 the	 scenarios	 and	 assumptions	 of	 this	 Plan,	 the	 results	 that	 are	 most	 likely	 to	 impact	
vulnerabilities	 across	 the	 three	 watersheds	 in	 the	 planning	 area	 are:	 	 longer,	 more	 frequent	
droughts,	 higher	 temperatures,	more	 extreme	 flood	 events,	 more	 frequent	 and	 intense	wildfires	
and	sea	level	rise.			

Available	Water	Supply	
With	 longer	 and	more	 frequent	 droughts	 and	higher	 temperatures,	 there	would	 be	 higher	water	
use,	 especially	 for	 agriculture	 and	 landscape	 irrigation.	 	 This	 would	 likely	 be	 exacerbated	 by	
increased	evaporation	and	evapotranspiration.		More	frequent	and	intense	wildfires	would	increase	
water	 demands	 for	 firefighting.	 	 Sea	 level	 rise	 would	 make	 coastal	 agricultural	 wells	 more	
vulnerable	 to	 salt	 water	 intrusion,	 increasing	 the	 demand	 for	 surface	 or	 imported	 water.	 	 Less	
predictable	precipitation	may	result	in	changes	to	when	and	how	much	local	water	is	available	for	
use	and	recharge	and	how	water	supply	is	managed.			

Reliability	of	water	supply	is	a	function	of	local	and	imported	water	sources	being	available	when	
needed.	 	 A	 portion	 of	 the	 water	 supply	 for	 eastern	 Ventura	 County	 is	 imported	 through	
Metropolitan	 Water	 District.	 	 MWD’s	 Integrated	 Water	 Resources	 Plan,	 2010	 Update	 describes	
uncertainties	 that	 create	 the	potential	 for	dramatic	 shifts	 in	water	management.	 	With	respect	 to	
imported	water,	the	Update	states:	“Metropolitan’s	planning	relies	on	nearly	100	years	of	historical	
data	 to	 forecast	 future	 conditions,	 including	 the	 frequency	 and	 abundance	 of	 rainfall.	 However,	
analysis	of	thousands	of	years	of	climate	variability,	along	with	models	of	potential	future	climate,	
indicate	weather	 patterns	may	 fall	 outside	 the	 range	 of	 the	 historic	 data	 used	 in	Metropolitan’s	
planning	 models.	 Changes	 in	 climate	 could	 significantly	 affect	 water	 supply	 reliability.”	 (MWD	
Integrated	Water	Resources	Plan,	2010	Update,	Executive	Summary).	

The	 State	Water	 Project	 issued	 its	 Final	Delivery	Reliability	 Report	 for	 2011,	 in	 June	 2012.	 	 The	
report	 states:	 	 “…as	 climate	 change	 continues	 to	 affect	 California,	 past	 hydrology	 is	 no	 longer	 a	
reliable	 guide	 to	 future	 conditions.”	 	 Specific	 aspects	 related	 to	 climate	 change	 that	 may	 alter	
reliability	 are:	 	 decreased	 water	 availability	 with	 reduced	 snowpack,	 increased	 SWP	 water	
demands,	and	sea	level	rise	in	the	Delta.			
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Water	Quality	
Longer,	more	 frequent	 droughts	 and	 higher	 temperatures	 that	 result	 from	 climate	 change	 could	
impact	water	 quality	 by	 increasing	 eutrophication	 and	 algal	 biomass,	 reducing	 dissolved	 oxygen	
levels	and	cold	water	pools	for	fish.		These	factors	may	also	impact	water	managers’	ability	to	meet	
water	 quality	 standards	 made	 worse	 if	 extreme	 floods,	 wildfires,	 and	 sea	 level	 rise	 occur	
simultaneously.	Poor	water	quality	may	result	from	increased	sedimentation	and	accelerated	runoff	
from	burned	areas.		Severe	storms	and	floods	would	generally	increase	turbidity	and	deposit	waste	
and	other	pollutants	into	local	streams	and	rivers.		Sea	level	rise	would	increase	salinity	in	estuaries	
and	near	shore	aquifers,	reducing	their	availability	for	the	current	ecosystem	and	human	uses.			

Water‐Related	Infrastructure	
Impacts	 on	 water‐related	 infrastructure	 are	 direct	 and	 indirect.	 	 Direct	 impacts	 include	 lack	 of	
reliable	power	supplies	when	transmission	lines	and	power	plants	are	threatened	by	fires,	floods,	
and	sea	level	rise.	 	Direct	impacts	can	result	from	damage	to	water	conveyance	systems.	 	Indirect	
impacts	on	water‐related	infrastructure	include	reduced	access	to	reliable	electricity	for	pumping	
and	 distribution	when	 high	 temperatures	 increase	 summer	 energy	 demands.	 	While	 the	 State	 is	
increasing	the	supply	of	renewable	energy	sources	(water,	solar),	these	sources	are	also	vulnerable	
to	the	results	of	climate	change.		In	addition	to	lack	of	reliability,	damage	and	competitive	demands	
for	power	are	likely	to	result	in	increased	costs	for	electricity	used	to	purvey	water.			

Ecosystems	and	Habitats	
Ecosystems	 and	 habitats	 are	 vulnerable	 to	 less	 and/or	 more	 variable	 in‐stream	 water.	 	 More	
droughts,	higher	temperatures,	and	wildfires	 increase	aquatic	and	ecosystem	stress	by	 increasing	
water	 temperatures	 and	 reducing	 in‐stream	 water	 quality.	 	 As	 the	 climate	 changes,	 the	 range,	
composition,	distribution	and	migrations	patterns	of	plant	and	animal	communities	are	also	likely	
to	change.		With	increased	pests,	invasive	species	and	diseases,	ecosystem	services2	would	likely	be	
reduced.	 	 They	 would	 likely	 be	 reduced	 further	 by	 alteration	 in	 stream	 channels	 and	 sediment	
transport	due	to	altered	precipitation	patterns	producing	drought	conditions	and	larger	storms	and	
increased	coastal	erosion	and	salinity	in	estuaries	and	near‐shore	aquifers.			

Agriculture	
Agriculture	is	an	important	part	of	the	WCVC	Region’s	economy.		As	noted	above,	agricultural	uses	
are	particularly	vulnerable	to	water	reliability.		In	the	worst	case	scenario,	cropland	may	be	taken	
out	 of	 production	 due	 to	 lack	 of	 water,	 and	 agricultural	 land	 in	 coastal	 areas	 may	 become	 less	
productive	as	a	result	of	sea	level	rise	and	salt	water	intrusion.		With	increased	temperatures	and	
more	frequent	droughts,	evapotranspiration	would	likely	increase,	and	soil	moisture	levels	would	
likely	 decline	 increasing	 water	 demands	 and	 costs.	 	 Changes	 to	 nighttime	 temperatures	 and	
seasonal	water	supplies	would	likely	result	 in	shifts	in	crop	behavior	and	health.	 	 Increased	pests	
and	diseases	that	result	from	heat	and	drought,	along	with	other	factors,	would	likely	impact	crop	
productivity.	

                                                            
2 Ecosystem services are defined as the important benefits for human beings that arise from healthily functioning 
ecosystems, including but not limited to production of oxygen, soil genesis, and water detoxification. 
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Human	Populations	
The	IRWMP	Plan	area	includes	a	range	of	population	distribution	including	cities,	suburbs,	and	less	
densely	populated	areas.	 	Climate	 change	 impacts	on	human	populations	occur	both	directly	and	
indirectly.	 	 Humans	 may	 be	 directly	 impacted	 by	 higher	 temperatures,	 exposure	 to	 fires,	 and	
intense	floods	and	landslides	brought	on	by	infrequent	but	more	intense	rain	events.		Public	health	
officials	are	exploring	the	impacts	of	climate	change	on	provision	of	services	to	the	frail	and	elderly.		
From	an	economic	perspective,	because	climate	change	may	result	in	reduced	availability	of	water,	
the	impacts	range	from	increased	costs	to	displacement	of	people	and	businesses.			

Table	3‐4	below	highlights	the	regional	vulnerabilities	to	climate	change	in	the	Region.	
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Table	3‐4	
Regional	Vulnerabilities	to	Climate	Change	

Ventura	County	

 
                                                            
                                                      
 
 
 

Longer, 
More 

Frequent 
Droughts 

Higher 
Temperatures 

More 
Extreme 
Flood 
Events 

More 
Frequent 
& Intense 
Wildfires 

Sea 
Level 
Rise 

Water Demand (demands on available supply)                

1. Higher water use, especially for agricultural and landscape irrigation   √  √          

2. Increased evaporation and evapotranspiration  √  √          

3. Higher water demands for firefighting           √    

4. Increased water demand from contaminated coastal agricultural wells               √ 
Water Supply (available water)                
5. Less predictable precipitation  √            

6. Less groundwater recharge  √  √          

7. Reduced water supply reliability  √  √  √       
8. Less usable water supply due to reduced water quality from increased 
sedimentation  
    and accelerated runoff in burned areas 

      √  √    

9. Damage to reservoir operations, wells, water diversions and 
conveyance systems        √       

10. Near shore groundwater supplies threatened by salt water intrusions              √ 
Water Quality                
11. Increased eutrophication and algal biomass  √  √          

12. Reduced dissolved oxygen  √  √          

13. Reduced cold water pools for fish (e.g. California steelhead trout)  √  √          

14. Inability to meet water quality standards  √  √  √  √  √ 
15. Poor water quality from increased sedimentation (turbidity) and 
accelerated runoff in  
    burned areas 

      √  √    

16. Increased turbidity, pathogens, trash and other pollutant loads from 
severe storms        √       

17. Increased salinity in estuaries and near shore aquifers              √ 

18. Reduced groundwater and lake water quality  √  √     √  √ 
Water Related Infrastructure                
19. Access to electricity for pumping and distribution threatened by 
higher summer energy 
    demands and increased power outages 

√  √          

20. Access to electricity threatened by potential fires, floods and sea 
level rise        √  √  √ 
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21. Increased sediment in water systems        √  √    

22. Insufficient capacity and/or water to address firefighting needs  √  √     √    

23. Levee stress/failure        √     √ 
24. Impacts to wastewater treatment plants and reservoir operations 
within the watershed        √     √ 

25. Impacts to wastewater treatment plant (Ventura Water Reclamation 
Plant) outside the   
    watershed (near Santa Clara River mouth) from discharges within the 
watershed 

      √     √ 

26. Damage to conveyance systems        √       

27. Increased sediment in water systems  √  √  √  √    
Ecosystems and Habitats                
28. Less and more variable in‐stream water  √  √          
29. Increased aquatic and terrestrial ecosystem stress  √  √     √    
30. Increased water temperature and plant/animal mortality  √  √          
31. Changes to the range, composition, distribution and migration of 
plant/animal  
    communities 

√  √ 
√    

√ 

32. Increased pests, invasive species and diseases   √  √     √  √ 

33. Decreased ecosystem services  √  √  √       
34. Short‐term habitat loss  √  √          
35. Habitat changes from frequent fires due to loss of 
seedbeds/vegetative restarts           √    

36. Reduced in‐stream water quality  √  √  √  √    
37. Alteration in stream channels and sediment transport        √       
38. Increased frequency of disturbance  √  √  √  √    
39. Increased salinity in estuaries and near shore aquifers     √        √ 

40. Increased coastal erosion        √     √ 

Agriculture                
41. Increased evapotranspiration and soil moisture deficits  √  √          
42. Increased water demands and costs  √  √          
43. Shifts in crop behavior (flowering/ripening)  √  √          
44. Increased pests and diseases  √  √          
45. Reduced crop productivity  √  √  √       
46. Cropland taken out of production due to lack of water  √             
47. Crop losses  √  √     √    
48. Range land losses (reduced soil moisture; fires)     √     √    
49. Increased soil erosion        √       
50. Increased salinity in near shore aquifers used by agriculture              √ 
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51. Loss of agricultural land near coast              √ 
Human Populations                
52. Insufficient local water supplies  √     √       
53. Increased water costs (from increased demand)   √  √          
54. Displacement of people and services  √  √  √  √  √ 

55. Reduced recreational opportunities  √  √  √  √  √ 
56. Economic losses and potential wide scale economic losses due to lack 
of water  

√  √  √  √  √ 

57. Property damage and losses         √  √  √ 
58. Mortality and morbidity (from heat, fires and intense flood flows and 
landslides)     √  √  √    
59. Increased water and sewer costs from reduced water quality and 
infrastructure damage  √     √     √ 

60. Increased energy costs     √  √       
61. Increased property insurance costs        √  √    

Section	3.5	Water	Quality	
	
Water	 quality	 can	 be	 adversely	 affected	 by	 point	 and	 nonpoint	 sources.	 Point	 sources	 are	 those	
from	a	well‐defined	source	of	origin,	while	nonpoint	sources	may	be	more	difficult	to	identify	and	
can	originate	from	widespread	sources.	Point	sources	include	wastewater	treatment	plants,	urban	
stormwater	 runoff,	 and	 other	 site‐specific	 discharges.	 Nonpoint	 source	 pollution	 issues	 in	 the	
Region	 include	seawater	 intrusion,	 individual	 sewage	disposal	 systems	(septic	 tanks),	abandoned	
water	 wells,	 agricultural	 runoff,	 aggregate	 resource	 management,	 and	 naturally	 occurring	
contaminants.		

		3.5.1	Surface	Water	Quality	
	
Surface	water	quality	is	regulated	by	several	State	and	Federal	agencies.	The	Federal	Clean	Water	
Act	 (CWA)	 requires	 the	 California	 Regional	 Water	 Quality	 Control	 Board	 (Regional	 Board)	 to	
develop	 water	 quality	 standards	 that	 include	 beneficial	 use	 designations	 and	 criteria	 to	 protect	
beneficial	uses	for	each	water	body	found	within	its	region.	The	Regional	Board	carries	out	its	CWA	
responsibilities	 through	 California’s	 Porter‐Cologne	 Water	 Quality	 Control	 Act	 and	 establishes	
water	quality	objectives	designed	to	protect	beneficial	uses	contained	in	the	Water	Quality	Control	
Plan	for	the	Los	Angeles	Region	(Basin	Plan).		
	
As	approved	by	USEPA,	the	State’s	official	evaluation	of	its	surface	water	quality	is	the	State	Water	
Resources	Control	Board’s	(SWRCB’s)	biennial	water	quality	assessment	and	the	Clean	Water	Act	
303(d)	List	of	Water	Quality	Limited	Segments.	In	2002,	California	listed	685	water	bodies	on	the	
303(d)	list	that	exceed	established	water	quality	objectives.	About	13	percent	of	the	total	miles	of	
California’s	 rivers	and	streams	and	about	15	percent	of	 its	 lake	acreage	are	now	 listed	as	 limited	
under	 the	 303(d).	 In	 2002,	 advisories	warning	 against	 fish	 consumption,	 an	 indirect	 indicator	 of	
surface	water	quality,	were	posted	for	18	percent	of	California’s	lakes,	while	less	than	1	percent	of	
the	state’s	rivers	were	similarly	posted	(2005	California	Water	Plan).		
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As	 described	 in	 the	Regional	Water	Quality	 Control	 Board	 (L.A.	 Region)	Watershed	Management	
Initiative	(WMI),	current	strategies	by	the	State	to	improve	water	quality	are	now	approached	on	
an	integrated,	watershed	level:	
	
“For	the	 initial	 implementation	of	 the	WMI,	during	the	 late	1990s,	each	Regional	Board	 identified	
the	 watersheds	 in	 their	 Region,	 prioritized	 water	 quality	 issues,	 and	 developed	 watershed	
management	 strategies.	 These	 strategies	 and	 the	 State	 Board’s	 overall	 coordinating	 approach	 to	
WMI	 are	 contained	 in	 the	 Integrated	 Plan	 for	 Implementation	 of	 the	 WMI	 which	 is	 updated	
annually.	In	following	years,	the	Regional	Boards	have	continued	to	build	upon	their	early	efforts	to	
utilize	this	approach.	The	full	version	of	our	(Regional	Water	Quality	Control	Board)	WMI	Chapter	
outlines	our	ongoing	efforts	to	continue	implementation	of	the	WMI.”		
	
Surface	Water	Quality	Monitoring	and	Assessment		
	
Only	a	small	percentage	of	California	water	bodies	are	regularly	monitored	and	assessed	for	water	
quality	or	 for	 the	appropriate	 contaminants	of	 concern.	Once	data	 is	 collected,	 it	 is	 too	often	not	
assessed	 or	 evaluated.	 To	 address	 this	 need,	 the	 State	 Legislature	 created	 the	 Surface	 Water	
Ambient	 Monitoring	 Program	 (SWAMP)	 in	 order	 to	 integrate	 existing	 water	 quality	 monitoring	
activities	of	the	State	Water	Resources	Control	Board,	and	Regional	Water	Quality	Control	Boards	
with	 other	 monitoring	 programs.	 One	 of	 SWAMP’s	 key	 objectives	 is	 to	 create	 a	 coordinated	
statewide	 monitoring	 effort	 to	 assess	 the	 conditions	 of	 surface	 waters	 throughout	 the	 state	 of	
California	and	capture	monitoring	information	collected	under	the	State’s	TMDL,	Nonpoint	Source,	
Agricultural	Waiver	and	Stormwater	Programs.		
	
Public	health	officials	in	coastal	counties	conduct	weekly	testing,	between	April	1	and	October	31,	at	
beaches	 visited	 annually	 by	 more	 than	 50,000	 people	 and	 at	 adjacent	 storm	 drains	 (including	
natural	 creeks,	 streams,	 and	 rivers	 that	 flow	 during	 the	 summer).	 The	 County	 of	 Ventura	
Environmental	Health	Division	monitors	numerous	locations	on	a	weekly	basis	from	April	through	
October,	 from	Rincon	Beach	south	of	 the	 creek	 (near	 the	Santa	Barbara	County	 line)	 to	Staircase	
Beach,	located	at	the	north	end	of	Leo	Carrillo	State	Beach.	In	addition,	samples	are	collected	by	the	
City	of	Oxnard,	Channelkeepers.	and	others.	
	
Overall	water	 quality	 at	 Ventura	 County	 beaches	 is	 excellent	 though	 there	 are	 sometimes	 beach	
closures	in	any	given	year.	Of	the	water	quality	monitoring	locations	during	summer	dry	weather,	
98	 percent	 of	 the	 locations	 received	 good‐to‐excellent	 water	 quality	 marks.	 The	 only	 Ventura	
County	beach	to	receive	a	summer	dry	weather	grade	lower	than	a	B	was	San	Buenaventura	Beach	
south	 of	 the	 drain	 at	 San	 Jon	 Road.	 For	 the	 second	 year	 in	 a	 row,	 the	 Hobie/Kiddie	 Beach	
monitoring	locations	in	Channel	Islands	Harbor	have	seen	improved	water	quality.	There	were	no	
known	sewage	spills	that	led	to	beach	closures	in	Ventura	County	in	recent	years.		
 

Please	see	the	information	below	regarding	the	status	of	TMDLs	in	the	Region.	
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Status of TMDLs in Ventura County  

There	are	numerous	TMDLs	in	Ventura	County,	some	of	which	are	already	adopted	and	approved,	
currently	 under	 development,	 or	 scheduled	 for	 development.	 The	 list	 below	outlines	 the	 current	
status	of	TMDLs	in	Ventura	County.	

Watershed  Constituent Listing  Status as of March 2014 
Ventura Coastal 
Beaches (Hobie/Kidde 
Beaches) 

Bacteria  Effective (December 2008) 

Ventura River 
Trash  Effective (March 2008) 
Algae  Effective (June 2013) 

Santa Clara River  Bacteria  Effective (March 2012) 
Oxnard Drain #3  Pesticides, PCBs, and Sediment Toxicity Approved by U.S. EPA in October 2011

Calleguas Creek 

Nutrients  Effective (July 2003) Revised WLA’s Oct 15 
2009 

Chloropyrifos and Diazinon Effective (March 2006) 
OC Pesticides and PCBs Effective (March 2006) 
Metals (Cr, Ni, Ag, Zn, Cd) Effective (March 2007) 
Boron, Chloride, Sulfate, TSS, Salts Effective (December 2008) 
Trash (Revolon/Beardsely Wash) Effective (March 2008) 

Malibu Creek and 
Santa Monica Bay 

SMB Marine Debris Effective (March 2012) 
Bacteria (shellfish/swimming restrictions) Effective (January 2006) 
Nutrients (Phase I)/ Ammonia/pH/ Algae/ 
Eutrophication  Approved by U.S. EPA in March 2003 

Benthic‐Macroinvertebrates and 
Sedimentation  Approved by U.S. EPA in July 2013 

Trash  Effective (July 2009) 
Lake Sherwood Mercury Approved by U.S. EPA in March 2012

 

Nothing to see here move along. 
Ventura	Countywide	Stormwater	Quality	Management	Program	

The	Ventura	Countywide	Stormwater	Quality	Management	Program	(Program)	 is	made	up	of	 the	
ten	cities	of	Ventura	County,	the	County	and	the	Watershed	Protection	District,	collectively	referred	
to	as	 the	Permittees.	They	 joined	together	 in	1994	to	meet	 the	Clean	Water	Act	requirements	 for	
municipal	 separate	 storm	 sewer	 systems	 (MS4)	 and	 are	 currently	 under	 their	 third	MS4	 Permit	
from	the	State.	 	The	Permittees	continue	to	work	together	to	implement	the	Stormwater	Program	
and	 improve	water	 quality	 in	Ventura	County.	 Elements	 of	 the	Program	 include	public	 outreach,	
business	 and	 construction	 site	 inspections,	 illicit	 discharge	 enforcement,	 land	 development	
requirements,	and	monitoring.		

Under	 the	new	Permit,	development	and	 redevelopment	projects	are	 subject	 to	new	criteria	 that	
focus	on	Low	Impact	Development	(LID)	strategies	and	are	required	to	effectively	limit	impervious	
areas	 to	 only	 five	 percent.	 That	 means	 that	 stormwater	 from	 only	 five	 percent	 of	 the	 hardened	
surfaces	(e.g.	concrete	or	rooftops)	is	allowed	to	runoff.	The	remainder	will	need	to	be	captured	to	
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soak	 into	 the	 soil	 and	 benefit	 groundwater	 or	 be	 held	 in	 a	 cistern	 and	 used	 later	 to	 water	
landscaping.		

Applicable	projects	must	reduce	Effective	Impervious	Area	(EIA)	to	five	percent	of	the	total	project	
area	unless	infeasible.	Impervious	surfaces	are	rendered	“ineffective”	if	the	design	storm	volume	is	
fully	retained	onsite	using	Retention	BMPs	(infiltration	or	storage).	Biofiltration	BMPs	may	be	used	
to	achieve	the	5	percent	EIA	standard	if	Retention	BMPs	are	technically	infeasible.	If	the	5	percent	
EIA	 is	 technically	 infeasible	onsite	a	project	may	make	up	the	remaining	volume	offsite.	To	assist	
developers	and	designers	the	Program	updated	the	existing	Technical	Guidance	Manual	for	New	and	
Redevelopment	 (TGM)	 to	 reflect	 the	 new	 requirements.	 The	 TGM	 covers	 Site	 Design	 Principles,	
Source	 Control	 Measures,	 Retention	 BMPs,	 Biofiltration	 BMPs,	 and	 Treatment	 Control	 Measures	
needed	for	a	project	to	be	in	compliance	with	the	new	requirements.	

The	 Program	 monitors	 water	 chemistry,	 toxicity,	 and	 biologic	 function	 of	 creeks,	 rivers,	 and	
channels	within	Ventura	County.	Locations	for	water	chemistry	and	toxicity	include	receiving	water	
stations	and	major	outfall	stations.	Receiving	water	stations	are	located	in	the	lower	reaches	of	the	
three	major	watersheds	in	Ventura	County	(Ventura	River,	Santa	Clara	River,	and	Calleguas	Creek).	
Major	outfall	stations,	a	component	of	the	Stormwater	Monitoring	Program	since	2009,	are	located	
in	 watersheds	 representative	 of	 each	 Permittee’s	 contribution	 to	 downstream	 waters.	 Water	
chemistry	 and	 toxicity	 samples	 are	 taken	 for	 three	 storm	 events	 and	 a	 dry	 period	 each	 year.	
Bioassessment	 sampling	 is	 performed	 at	 fifteen	 random	 [probabilistic	 (P)]	 and	 three	 targeted	
[trend	(T)]	sites	throughout	Ventura	County	divided	among	each	of	the	three	major	watersheds	(six	
P	and	one	T	in	the	Ventura	River	and	Calleguas	Creek	Watershed,	and	three	P	and	one	T	in	the	Santa	
Clara	 River	Watershed).	 This	 multi‐parameter	 monitoring	 helps	 assess	 the	 overall	 health	 of	 the	
waterbody.	

Ventura	County	Surface	Water	Quality	Trends	

The	Program	has	been	monitoring	three	mass	emission	stations,	one	in	each	watershed,	since	2001.	
These	mass	emission	stations	are	on	the	main	stem,	in	the	lower	reaches	of	the	Ventura	River,	Santa	
Clara	River	 and	Calleguas	Creek.	More	 than	200	constituents	 are	 routinely	monitored	during	dry	
weather	and	storm	events.	A	 large	fraction	of	 the	monitored	organic	chemicals,	and	some	metals,	
have	been	fairly	consistently	below	the	detection	limit	since	2001.	Examples	include	aroclor	PCBs,	
pesticides	such	as	aldrin,	atrazine,	lindane,	and	other	chlorinated	organic	and	aromatic	compounds.	
Comprehensive	statistical	analysis	indicated	that	the	majority	of	routinely	detected	constituents	did	
not	show	any	significant	trend	in	time.	Still,	a	number	of	significant,	mostly	decreasing	trends,	were	
observed	in	each	watershed.	For	example,	concentrations	of	the	fecal	indicator	bacteria	E.	coli	and	
Enterococcus	 have	 decreased	 significantly	 since	 2002	 at	 ME‐CC,	 the	 Calleguas	 Creek	 watershed	
mass	 emission	 station.	Both	 stormwater	 and	dry	weather	 runoff	 concentrations	decreased	 about	
five‐to	 tenfold	on	average	see	 figure	below.	While	 the	exact	causes	 for	 the	observed	decrease	are	
under	investigation,	they	may	be	related	to	implementation	of	the	bacteria	TMDL	in	the	Calleguas	
Creek	Watershed.		
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E.	coli	concentration	trends	at	ME‐CC	

Concentrations	of	 various	metals	 also	decreased	 in	 all	 three	watersheds	during	dry	weather	 and	
storm	events,	although	in	some	cases	the	decreasing	trends	 in	stormwater	were	attributed	to	the	
smaller	 storm	 sizes	 in	 recent	 years.	 Decreasing	 trends	 were	 also	 observed	 for	 Total	 Kjeldalh	
Nitrogen	 (all	 watersheds)	 and	 the	 organophosphate	 pesticide	 diazinon	 (Calleguas	 Creek	
Watershed).	

Increasing	concentrations	trends	were	observed	in	some	cases	for	mercury,	phthalate	compounds,	
and	malathion.	 For	 example,	malathion	 stormwater	 concentrations	 have	 increased	 at	ME‐CC	 and	
exceed	 aquatic	 life	 criteria	 in	 some	 cases	 –	 see	 figure	 below.	 Increasing	mercury	 concentrations	
were	 found	 during	 dry	 weather	 only,	 but	 concentrations	 remain	 below	 current	 water	 quality	
objectives.	 These	 constituents	 with	 increasing	 concentrations	 trends	 were	 identified	 as	 high	
priorities	for	continued	monitoring.	

 

Malathion stormwater concentration trends at ME‐CC 

		3.5.2	Groundwater	Quality		
	
Approximately	 65	 percent	 of	 the	 water	 needs	 in	 Ventura	 County	 are	 supplied	 by	 groundwater	
resources.	The	quality	and	protection	of	this	vital	resource	is	of	considerable	interest,	attention,	and	
concern.	Most	groundwater	in	the	Region	is	pumped	from	10	major	groundwater	basins	and	seven	
(7)	minor	groundwater	basins.	There	are	15	additional	areas	in	the	County	where	groundwater	is	
considered	to	exist	in	recoverable	quantities.		
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Groundwater	Quality	Records	and	Sampling	
	
The	Groundwater	Resources	Section	of	the	Ventura	County	Watershed	Protection	District	(VCWPD)	
obtains	and	coordinates	analysis	of	groundwater	samples	from	selected	areas.		
	
To	date,	tens	of	thousands	of	individual	water	quality	records	have	been	entered	into	the	County’s	
database.	 Records	 predating	 1970	 are	 contained	within	 paper	 copy	 format.	 These	water	 quality	
records	reflect	general	mineral	constituents	found	in	most	groundwater	basins	within	the	County.		
	
In	 2012,	 VCWPD	 conducted	 groundwater	 sampling	 at	 168	 locations	 throughout	 the	 County.	
Samples	were	analyzed	 for	general	minerals	(calcium,	magnesium,	potassium,	sodium,	carbonate,	
bicarbonate,	sulfate,	chloride,	nitrate,	phosphate,	fluoride,	boron,	copper,	iron,	manganese,	zinc)	pH,	
lab	 electroconductivity,	 and	 SAR	 along	 with	 some	 specialized	 tests	 for	 heavy	 metals	 or	 radio	
chemistry	(gross	alpha,	and	uranium	count).	Some	samples	were	also	analyzed	for	Title	22	metals.		
Additional	 groundwater	 quality	 data	 is	 also	 available	 from	 sources	 such	 as	 water	 districts	 and	
agencies	that	collect	and	analyze	groundwater	samples	for	their	own	use.			
	
The	 Regional	 Water	 Quality	 Control	 Board’s	 (Regional	 Board)	 Geotracker	 website	 for	
environmental	cleanup	sites	is	overseen	by	the	SRWQCB	and	the	County	of	Ventura	Environmental	
Health	Division.	
	
Water	Quality	Problems	and	Issues	
	
Overall,	 water	 quality	 within	 the	 Calleguas	 Creek	 Watershed	 is	 impaired	 and	 it	 appears	 that	 a	
principle	source	of	these	pollutants	is	agricultural	activities	such	as	the	continued	disturbance	and	
erosion	of	historically	contaminated	soils.	Agricultural	soils	cover	approximately	25	percent	of	the	
watershed	along	the	inland	valleys	and	coastal	plain.		Activities	at	the	nearby	naval	facility	have	also	
been	a	contributor	 to	water	quality	 impairments.	Other	nonpoint	 sources	 include	residential	 and	
urban	activities,	which	are	present	in	over	25	percent	of	the	watershed.		
	
One	 of	 the	 most	 significant	 water	 quality	 challenges	 in	 the	 watershed	 is	 the	 presence	 of	 salts.		
Although	 there	 is	 plenty	 of	 salty	 groundwater	 in	 some	 parts	 of	 the	 County,	 there	 is	 no	 place	 to	
discharge	concentrate	from	groundwater	desalters.	
	
Mugu	 Lagoon	 is	 located	 at	 the	 mouth	 of	 the	 Calleguas	 Creek	 Watershed	 and	 is	 one	 of	 the	 few	
remaining	 significant	 saltwater	 wetland	 habitats	 in	 Southern	 California.	 The	 Lagoon	 borders	 an	
Area	of	 Special	Biological	 Significance	 (ASBS)	 and	 supports	 a	 great	diversity	of	wildlife	 including	
several	 endangered	 birds	 and	 one	 endangered	 plant	 species.	 Except	 for	 the	 adjacent	 Naval	 Base	
Ventura	County,	 the	 lagoon	area	 is	 relatively	undeveloped.	Aquatic	 life	 in	both	Mugu	Lagoon	and	
the	inland	streams	of	Calleguas	Creek	Watershed	have	been	impacted	by	pollutants	from	nonpoint	
sources.	DDT,	PCBs,	 other	pesticides,	 and	 some	metals	have	been	detected	 in	both	 sediment	 and	
biota	collected	from	surface	waterbodies	of	the	watershed.	Additionally,	ambient	toxicity	has	been	
revealed	 in	 several	 periodic	 toxicity	 testing	 studies	 conducted	 in	 the	watershed	 (ammonia	 from	
POTWs	and	pesticides	such	as	diazinon	and	chlorpyrifos	have	been	identified).	Fish	collected	from	
Calleguas	 Creek	 and	 Revolon	 Slough	 exhibit	 skin	 lesions	 and	 have	 been	 found	 to	 have	 other	
histopathologic	 abnormalities.	 High	 levels	 of	 minerals	 and	 nitrates	 are	 common	 in	 the	 water	
column	as	well	as	in	the	groundwater.	Sediment	toxicity	is	also	elevated	in	some	parts	of	the	lagoon.		
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Primary	 issues	 related	 to	 POTW	 discharges	 include	 ammonia	 toxicity;	 and	 high	mineral	 content	
(i.e.,	salinity),	which	in	part,	is	due	to	imported	water	supplies.	Discharges	are	fairly	evenly	spread	
around	the	watershed.		
	
Of	 the	 73	 dischargers	 enrolled	 under	 the	 general	 industrial	 stormwater	 permit	 in	 the	 Calleguas	
Creek	Watershed,	the	largest	numbers	are	located	in	the	cities	of	Simi	Valley	and	Camarillo.	There	is	
a	 diverse	 mix	 of	 industries	 represented	 including	 auto	 wrecking,	 sand	 and	 gravel	 operations,	
production	of	electronics,	transit,	and	trucking.		
	
The	 Oxnard	 Forebay	 is	 a	 vital	 part	 to	 the	 County’s	 water	 resources	 and	 prime	 groundwater	
recharge	area	that	is	impacted	by	nitrogen	discharges,	mainly	from	densely	populated	communities	
using	septic	systems	and	agricultural	areas.	Approximately	250,000	people	obtain	at	least	a	portion	
of	 their	 water	 supplies	 from	 water	 originating	 in	 the	 Forebay.	 The	 County	 of	 Ventura	 and	 the	
Regional	Water	Quality	Control	Board	undertook	a	study	of	septic	systems	in	the	area	and	in	August	
1999	 the	 Regional	 Board	 adopted	 a	 Basin	 Plan	 amendment	 to	 prohibit	 septic	 systems	 in	 the	
unincorporated	areas	of	El	Rio.	The	amendment	prohibits	the	installation	of	new	septic	systems	or	
the	expansion	of	existing	septic	systems	on	lot	sizes	of	less	than	five	acres.	Discharges	from	septic	
systems	 on	 lot	 sizes	 of	 less	 than	 five	 acres	 were	 required	 to	 cease	 by	 January	 1,	 2008.	 This	
prohibition	 affected	 approximately	 3,000	 septic	 systems	 and	 10,000	 to	 15,000	 people.	 Septic	
systems	in	the	Forebay	were	removed	in	2009	and	residents	were	connected	to	the	nearby	sewer	
system,	in	part	with	funding	from	the	State	Water	Resources	Control	Board	through	a	Proposition	
50	Implementation	Grant.	
	

Groundwater	Quality	by	Basin		
	
West	Las	Posas	Basin		
The	water	quality	of	the	West	Las	Posas	Basin	currently	meets	standards	for	irrigation	and	drinking	
water	use.	Within	the	pumping	depression	in	the	far	eastern	portion	of	the	Basin,	samples	from	two	
wells	have	had	increased	chloride	concentration.	It	is	not	clear	if	this	is	the	beginning	of	a	trend	or	if	
these	chlorides	were	 transported	 into	 the	Basin	 from	the	shallow	aquifer	generally	 located	along	
Arroyo	Las	Posas	in	the	East	Las	Posas	Basin.		
	
East	Las	Posas	Basin		
High	chloride	levels	in	the	portion	of	the	Basin	along	the	Arroyo	Las	Posas	continue	to	be	a	problem	
in	the	East	Las	Posas	Basin.	These	high	chloride	concentrations	are	associated	with	historically	high	
groundwater	 levels	 that	 apparently	 leach	 salts	 from	 previously	 unsaturated	 sediments	 in	 the	
shallow	aquifer	along	the	Arroyo.		
	
The	 groundwater	 that	 contains	 these	 chloride‐rich	 salts	 recharges	 the	 Lower	 Aquifer	 System	 by	
moving	downward	from	the	shallow	aquifer	into	the	lower	aquifer,	then	northward	into	the	Basin.	
This	recharge	has	formed	a	chloride‐rich	recharge	mound	beneath	the	Arroyo	Las	Posas.		
	
South	Las	Posas	Basin		
Water	quality	in	the	South	Las	Posas	Basin	is	dominated	by	the	movement	of	salts	from	the	East	Las	
Posas	Basin.	The	progressive	filling	of	the	shallow	aquifer	of	the	South	Las	Posas	Basin	progresses	
from	 the	 upstream	 to	 the	 downstream	 portions.	 Two	 wells	 completed	 in	 the	 shallow	 aquifer	
beneath	the	Arroyo	that	have	had	elevated	salts	for	20	years	have	shown	a	lessening	of	salinity	in	
the	past	two	years.		
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Primarily	 agricultural	 in	 land	 use,	 the	 South	 Las	 Posas	 Basin	 has	 generally	 good	 groundwater	
quality.	TDS	typically	ranges	between	600	and	1400	mg/l	depending	upon	well	depth	and	location,	
with	 the	average	 for	all	 samples	on	 file	at	709	mg/l.	The	deeper	Fox	Canyon	and	Grimes	Canyon	
aquifer	waters	 yield	 the	 best	 groundwater	 quality	 in	 the	 600‐700	mg/l	 TDS	 range,	with	 shallow	
river	alluvium	producing	the	less	desirable	water.		
	
Pleasant	Valley	Basin		
Saline	intrusion	from	surrounding	sediments	and	salinity	associated	with	high	groundwater	levels	
are	 the	 primary	 water	 quality	 concern	 in	 the	 Pleasant	 Valley	 Basin.	 The	 potential	 for	 saline	
intrusion	continues	 in	 the	depressed	groundwater	elevations	 in	 the	Lower	Aquifer	System	of	 the	
Pleasant	Valley	Basin.	
	
Average	TDS	values	in	groundwater	cover	a	broad	range	and	are	generally	found	to	be	700‐1,250		
mg/l	 in	most	 samples.	During	drought	 years	 however,	 TDS	 levels	 in	 some	wells	 can	 range	up	 to	
2000	mg/l,	and	values	as	high	as	3500	mg/l	have	even	been	recorded.	The	average	TDS	value	for	all	
samples	on	file	equals	1110	mg/l.		
	
Thousand	Oaks	Basin		
The	 Thousand	 Oaks	 Groundwater	 Basin	 consists	 of	 a	 shallow,	 linear,	 alluvial	 fill	 accumulation	
located	mainly	along	the	U.S.	Highway	101	 freeway	corridor.	Like	Simi	Valley,	 this	area	was	once	
agriculturally	 based	 with	 many	 small	 farms	 and	 ranches.	 Shallow	 domestic	 wells	 were	 very	
common	in	the	Basin	often	heavily	clustered	and	competing	for	limited	groundwater	supplies.	Data	
collection	 over	 the	 last	 15‐20	 years	 has	 been	 limited	 since	 most	 of	 these	 old	 wells	 have	 been	
destroyed	to	make	room	for	new	development.		
	
Arroyo	Santa	Rosa	Basin		
The	 Arroyo	 Santa	 Rosa	 Basin	 receives	 most	 of	 its	 water	 replenishment	 from	 Conejo	 Valley	 and	
Thousand	 Oaks	 Basin	 surface	 runoff,	 including	 discharges	 from	 the	 Thousand	 Oaks	 Hill	 Canyon	
Wastewater	 Treatment	 Plant.	 Iron,	 nitrate	 and	 sulfate	 levels	 are	 usually	 high,	 and	 TDS	
concentrations	typically	range	from	750‐1000	mg/l	with	817	mg/l	the	overall	average.		
	
Because	of	the	high	number	of	individual	septic	disposal	systems	(the	area	is	not	served	by	sewers),	
and	 the	 widespread	 use	 of	 agricultural	 fertilizers,	 groundwater	 nitrate	 (NO3)	 levels	 are	 usually	
high,	and	many	exceed	the	MCL	for	drinking	water	of	45	mg/l.	Of	the	five	wells	sampled	in	Arroyo	
Santa	Rosa	Basin	 in	2005,	 four	 showed	nitrate	 concentrations	of	over	45	mg/l,	 and	one	had	TDS	
concentration	 greater	 than	 the	 MCL.	 High	 pH,	 with	 values	 in	 the	 8.2‐8.6	 range	 are	 commonly	
detected	in	area	groundwater.		
	
Tierra	Rejada	Basin		
Groundwater	 recharge	 is	 slow	 here	 due	 to	 fine‐grained	 silt	 and	 clay	 dominated	 surface	 soils,	 a	
shallow	alluvium,	and	minimal	fractures	in	the	relatively	hard	underlying	volcanic	basalts.	Average	
TDS	in	the	Basin	is	674	mg/l,	with	a	range	of	330‐930	mg/l.	Naturally	occurring	iron	and	nitrates	
are	current	threats	to	continued	better‐than‐average	groundwater	quality.		
	
Conejo	Valley	Basin		
The	Conejo	Valley	Basin	is	comprised	of	shallow	fine‐grained	alluvium	(50‐100	feet	thick)	overlying	
fractured	volcanic	basalts.	TDS	values	range	from	405	to	1620	mg/l	in	all	wells	tested	with	a	790	
mg/l	 average.	 Iron	 and	 calcium	 carbonate	 levels	 often	 approach	 the	 limit	 for	 drinking	 water	
standards.		
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Gillibrand	or	Tapo	Canyon	Basin		
Primarily	 a	 sand	 and	 gravel	 mining	 area,	 the	 Gillibrand	 or	 Tapo	 Basin’s	 TDS	 concentration	 in	
groundwater	average	693	mg/l	for	all	samples	on	file.		
	
Piru	Basin		
Similar	to	the	Fillmore	Basin	directly	downgradient,	the	Piru	Basin	contains	groundwater	with	TDS	
values	 averaging	 1,435	 mg/l.	 Sulfate	 often	 exceeds	 the	 maximum	 contaminant	 level	 (MCL)	 for	
drinking	water	but	 is	 tolerated	by	the	primarily	agricultural	groundwater	uses	(citrus	 irrigation).	
2013	 water	 samples	 from	 fourteen	 wells	 have	 sulfate	 (SO4‐2)	 concentrations	 greater	 than	 the	
secondary	MCL	for	drinking	water	and	four	have	manganese	(Mn)	concentrations	greater	than	the	
secondary	MCL.	Three	wells	in	the	Piru	Basin	located	south	of	Highway	126	have	consistently	been	
found	 to	 have	 selenium	 levels	 that	 exceed	 the	 primary	MCL	 for	 drinking	water	 of	 0.05	mg/l	 (50	
μg/l).	 Elevated	 selenium	 concentrations	 occur	 in	 those	wells	 perforated	 in	 the	 interval	 between	
approximately	 125	 to	 250	 feet	 below	 ground	 surface.	 A	well	 located	 north	 of	 Highway	 126	 and	
perforated	at	a	similar	elevation	does	not	have	high	selenium.	
For	 more	 information	 on	 groundwater	 quality,	 see	 the	 Ventura	 County	 Watershed	 Protection	
District	Water	 and	Environmental	Resources	Division	2013	Groundwater	 Section	Annual	Report:	
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District/Abo
ut_Us/VCWPD_Divisions/Water_and_Environmental_Resources/Groundwater_Resources/	

Fillmore	Basin		

The	Fillmore	Basin,	though	small	 in	geographic	area,	has	a	total	aquifer	thickness	of	almost	8,000	
feet	 in	 some	places.	Despite	 the	depth	of	 the	basin,	County	 records	 indicate	 that	water	wells	 are	
generally	 no	 deeper	 than	 approximately	 950	 feet.	 Water	 quality	 can	 vary	 greatly	 depending	 on	
depth	 of	 the	well.	 Shallow	 groundwater	 is	 generally	 younger	 and	 recharged	 by	 river	 flows	with	
varying	chemistry.	Deeper	groundwater	is	older	and	has	acquired	its	chemistry	through	dissolution	
of	constituents	from	the	surrounding	sediments.	There	are	approximately	706	water	supply	wells	
in	the	Fillmore	Basin;	450	are	active.	Historically,	nitrate	(NO3‐)	concentrations	have	been	elevated	
because	of	extensive	use	of	 fertilizers	and	septic	 system	discharges,	but	of	 the	 ten	wells	sampled	
recently	 only	 two	 showed	 elevated	NO3‐	 concentration	 relative	 to	 the	 primary	MCL	 for	 drinking	
water.	Groundwater	samples	from	all	ten	wells	were	above	the	secondary	MCL	for	drinking	water	
for	 sulfate	 (SO42‐).	 TDS	 ranges	 from	 1040	mg/l	 to	 3190	with	 an	 average	 for	 the	wells	 sampled	
recently	of	1645	mg/l,	well	above	the	secondary	MCL	for	drinking	water.	

For	more	information	on	groundwater	quality,	see	the	Ventura	County	Watershed	Protection	
District	Water	and	Environmental	Resources	Division	2013	Groundwater	Section	Annual	Report:	
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District/Abo
ut_Us/VCWPD_Divisions/Water_and_Environmental_Resources/Groundwater_Resources/	

	

	

Santa	Paula	Basin	
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The	Santa	Paula	Basin	is	a	court	adjudicated	groundwater	basin.	In	an	effort	to	prevent	overdraft,	a	
June	1991	judgment	ordered	the	creation	of	the	Santa	Paula	Basin	Pumpers	Association	(SPBPA).	
The	SPBPA	regulates	extractions	in	the	Santa	Paula	Basin.	The	judgment	stipulated	an	allotment	of	
27,000	 acre‐feet	 per	 year	 could	 be	 pumped	 from	 the	 basin.	 Water	 quality	 in	 the	 basin	 has	 not	
changed	substantially	since	2007.	The	depth	to	the	water	bearing	material	is	65	to	160	feet.	There	
are	 approximately	 364	 water	 supply	 wells	 in	 the	 Santa	 Paula	 Basin;	 164	 are	 active.	 TDS	
concentrations	for	water	in	the	four	wells	sampled	in	2013	vary	from	1050	to	2740	mg/l,	with	an	
average	value	of	2063	mg/l	for	wells	sampled	this	season;	all	above	the	current	secondary	MCL	for	
drinking	water.	Water	samples	from	all	the	wells	have	concentrations	above	the	secondary	MCL	for	
sulfate	and	manganese	and	three	have	concentrations	above	the	secondary	MCL	for	iron.		

For	 more	 information	 on	 groundwater	 quality,	 see	 the	 Ventura	 County	 Watershed	 Protection	
District	Water	 and	Environmental	Resources	Division	2013	Groundwater	 Section	Annual	Report:	
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District/Abo
ut_Us/VCWPD_Divisions/Water_and_Environmental_Resources/Groundwater_Resources/	
	
Mound	Basin		

The	Mound	Basin	is	generally	divided	into	the	Upper	Zone	(from	ground	surface	to	300	feet)	and	
the	Lower	Zone	(from	450	to	over	1000	feet	below	grade).	Most	active	water	wells	(regardless	of	
use)	are	perforated	in	deep	(Lower)	water	bearing	zones.			
	
The	 average	 TDS	 concentration	 for	 the	 five	 wells	 sampled	 in	 2013	 is	 1626	 mg/l.	 Sulfate	
concentration	was	greater	than	the	secondary	MCL	for	drinking	water	in	all	five	wells	sampled,	iron	
is	above	the	secondary	MCL	in	one	well,	and	manganese	was	above	the	secondary	MCL	in	 four	of	
the	wells	 sampled.	A	water	sample	 from	one	well	was	analyzed	 for	 inorganic	chemicals	 (Title	22	
metals).	All	inorganic	constituents	were	below	the	primary	MCL	for	drinking	water.	Water	quality	
of	the	wells	sampled	in	the	Mound	Basin	is	similar	to	that	in	the	Santa	Paula	Basin.	

For	 more	 information	 on	 groundwater	 quality,	 see	 the	 Ventura	 County	 Watershed	 Protection	
District	Water	 and	Environmental	Resources	Division	2013	Groundwater	 Section	Annual	Report:	
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District/Abo
ut_Us/VCWPD_Divisions/Water_and_Environmental_Resources/Groundwater_Resources/	

Oxnard	Forebay	Basin		

The	Oxnard	 Plain	 Forebay	Basin	 is	 the	 principal	 recharge	 area	 for	 the	Upper	 and	Lower	Aquifer	
Systems	of	the	Oxnard	Plain	Pressure	Basin.	Approximate	depth	to	the	water	bearing	unit	is	25	to	
50	feet.	There	are	approximately	367	wells	in	the	Oxnard	Plain	Forebay	Basin;	54	are	active	water	
supply	 wells.	 The	 Oxnard	 Plain	 Forebay	 generally	 has	 acceptable	 water	 quality	 except	 for	 the	
southern	 portion	 where	 high	 nitrate	 concentrations	 are	 common.	 The	 area	 to	 the	 north	 is	
predominantly	agricultural	with	a	few	residential	areas	that	still	rely	on	individual	septic	systems.	
All	three	wells	sampled	in	2013	had	TDS	and	sulfate	concentrations	above	the	secondary	MCL	for	
drinking	water.	Two	wells	had	nitrate	concentrations	above	the	MCL	for	drinking	water.	
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For	 more	 information	 on	 groundwater	 quality,	 see	 the	 Ventura	 County	 Watershed	 Protection	
District	Water	 and	Environmental	Resources	Division	2013	Groundwater	 Section	Annual	Report:	
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District/Abo
ut_Us/VCWPD_Divisions/Water_and_Environmental_Resources/Groundwater_Resources/	
	
Water	Quality	in	the	Fox	Canyon	Groundwater	Management	Agency	(FCGMA)	Area:		
	
The	 following	 information	has	 been	 excerpted	 from	 the	Draft	 FCGMA	Groundwater	Management	
Plan	Update	(October	2006).	For	more	information	the	document	can	be	found	on	the	GMA	website	
at:		
http://publicworks.countyofventura.org/fcgma/index.htm 
	
Seawater	 intrusion	 has	 long	 been	 the	 primary	 water	 concern	 within	 the	 FCGMA	 and	 was	 the	
problem	 for	 which	 the	 FCGMA	 was	 originally	 formulated	 to	 help	 fix.	 The	 intrusion	 occurs	
exclusively	along	the	coastline	in	the	Oxnard	Plain	basin.	The	U.S.	Geological	Survey	also	identified	
another	type	of	saline	 intrusion	on	the	Oxnard	Plain	–	salts	moving	from	the	surrounding	marine	
clays	and	older	geologic	units	as	pressure	in	the	aquifers	is	reduced	from	overpumping.	This	type	of	
intrusion	may	 also	 be	 occurring	 on	 a	minor	 scale	 in	 the	 Pleasant	 Valley	 basin.	 Chloride	 has	 also	
become	a	problem	along	Arroyo	Las	Posas	where	groundwater	from	an	area	in	the	East	and	South	
Las	 Posas	 basins	must	 be	 blended	with	 lower‐chloride	water	 to	meet	 irrigation	 suitability.	 This	
problem	 appears	 to	 have	migrated	 downstream	with	 some	 of	 the	 City	 of	 Camarillo’s	 wells	 now	
affected.		
	
Chloride	is	also	a	problem	in	the	Piru	basin	near	the	Los	Angeles	County	line	where	high	chlorides	
from	 discharge	 of	 wastewater	 treatment	 plants	 along	 the	 Santa	 Clara	 River	 have	 degraded	 the	
recharge	water	for	the	basin.	This	chloride	problem	is	currently	isolated	to	the	Piru	basin,	although	
long‐term	recharge	of	poorer	quality	water	could	eventually	move	through	the	groundwater	basins	
along	the	Santa	Clara	River	and	reach	the	Freeman	Diversion.	
	
High	nitrate	 concentrations	 in	 groundwater	 are	 a	 localized	problem	 in	 the	Oxnard	Plain	Forebay	
and	 Santa	 Rosa	 basins.	 In,	 and	 adjacent	 to,	 the	 Forebay,	 nitrates	 affect	 drinking	 water	 wells	 of	
UWCD’s	Oxnard‐Hueneme	wellfield,	mutual	water	companies,	and	 the	City	of	Oxnard	particularly	
during	and	following	dry	periods.		
	

Seawater	Intrusion	on	the	Oxnard	Plain		
	
The	significant	water	quality	issue	on	the	Oxnard	Plain	basin	is	saline	intrusion	from	both	seawater	
and	 from	 surrounding	 marine	 sediments.	 See	 Figure	 3‐14	 for	 a	 depiction	 of	 current	 seawater	
intruded	areas.		
	
High	 chloride	 levels	were	 first	 detected	 on	 the	 Oxnard	 Plain	 in	 the	 vicinity	 of	 the	Hueneme	 and	
Mugu	 submarine	 canyons	 in	 the	 early	 1930s	 (California	 Department	 of	Water	 Resources,	 1954,	
1971)	and	became	a	serious	concern	 in	 the	1950s.	Early	monitoring	programs	used	only	existing	
production	wells	 and	 abandoned	wells	 as	monitoring	points;	 sampling	of	 these	wells	 indicated	 a	
widespread	area	of	elevated	chloride	concentration	in	the	Hueneme	to	Mugu	areas.	Current	efforts	
to	 reduce	 groundwater	 extractions	 and	 replace	 previous	 water	 demands	 with	 diverted	 surface	
water	 or	 imported	 water	 have	 significantly	 improved	 the	 situation	 in	 the	 Oxnard	 and	 Mugu	
aquifers.		
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Cuyama	Valley	Basin	
Sparsely	settled,	the	southern	end	of	the	Cuyama	River	Valley	lies	within	Ventura	County.		The	rock	
types	 surrounding	 the	 Cuyama	 Basin	 are	 high	 in	 evaporate	minerals	 such	 as	 calcium	 carbonate,	
boron,	silica,	and	various	salts.		These	bedrock	formations	have	a	direct	influence	with	average	TDS	
of	1660	mg/l	and	unsuitable	for	most	potable	and	agricultural	needs.			
	
Lower	Ventura	River	Basin	
The	 Lower	 Ventura	 River	 Basin	 is	 at	 the	 downstream	 end	 of	 several	 significant	 surface	 and	
groundwater	drainage	areas	and	as	such	 is	subject	 to	variable	water	quality	 inputs.	 	Some	of	 this	
input	water	is	of	very	poor	quality	due	to	human	activity	and	land	use	(livestock	ranches,	oil	fields,	
urban	runoff,	etc.),	but	some	quality	problems	can	be	attributed	to	surrounding	natural	rock	types	
and	 soil	 constituents.	 	 Despite	 the	 various	 inputs,	 groundwater	 TDS	 quality	 remains	 relatively	
acceptable	at	900	mg/l	throughout	most	of	the	year.		TDS	values	can	range	between	1100	and	3000	
mg/l	during	extended	dry	spells.	
	
Upper	Ventura	River	Basin	
The	Upper	Ventura	River	Basin	is	characterized	by	thin	alluvial	deposits	with	the	Ventura	River	as	
the	 dominant	 recharge	 source	 and	 contributions	 from	 San	Antonio	 Creek	 (which	 drains	 the	Ojai	
Valley),	Lion	Canyon	Creek	(which	drains	the	Upper	Ojai	Valley),	and	Matilija	Creek	(which	drains	
the	mountain	areas	to	the	north).	Groundwater	TDS	average	680	mg/l.		Groundwater	quality	does	
vary	 however,	with	 elevated	nitrate	 from	 ranching	 operations	 common	 along	 San	Antonio	Creek	
and	occasional	high	 fluoride,	 iron,	potassium,	and	manganese	concentrations	 in	other	portions	of	
the	Basin.			
	
Ojai	Basin	
Groundwater	is	the	dominant	supply	source	in	the	unconfined	eastern	three‐quarters	of	the	valley	
and	around	the	valley	perimeter.		Overall	water	quality	is	considered	good	for	most	intended	uses	
with	typical	TDS	values	ranging	between	500	and	800	mg/l	with	average	TDS	for	all	wells	tested	in	
2005	equaling	691	mg/l.	 	Past	sampling	results	indicate	medium	to	high	nitrate	concentrations	in	
many	areas	but	with	low	boron,	manganese,	and	iron.		One	tributary	canyon	north	of	the	valley	has	
shown	elevated	fluoride	levels	from	groundwater	extraction	wells	located	there.			
	
In	 1991,	 the	 Ojai	 Basin	 was	 placed	 under	 the	 jurisdiction	 of	 the	 Ojai	 Valley	 Basin	 Groundwater	
Management	Agency	(OVBGMA)	by	the	California	Legislative.			

Upper	Ojai	Basin	
The	Upper	Ojai	Basin	is	a	small	linear	valley	located	southeast	of,	and	at	a	higher	elevation	than,	the	
larger	Ojai	Valley	Groundwater	Basin	directly	adjacent	to	the	northwest.		The	total	range	for	TDS	in	
all	samples	taken	is	250‐1425	mg/l,	with	average	TDS	for	all	samples	on	file	at	549	mg/l.					
	
Average	thickness	of	water‐bearing	deposits	 is	approximately	60	feet,	and	the	total	groundwater‐
in‐storage	 is	estimated	at	 less	 than	5000	acre	 feet	most	years.	 	Elevated	 levels	of	nitrate,	 iron,	or	
chloride	can	also	occur	in	Upper	Ojai	Basin	wells,	making	this	an	impaired	groundwater	Basin.			
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Lockwood	Valley	Basin	
The	 Lockwood	 Valley	 Basin	 is	 really	 a	 collection	 of	 several	 small	 stream	 channels	 with	 shallow	
sedimentary	 fill	 and	 a	 couple	 of	 small,	 flat	 “valley”	 floors	 created	 by	 alluvial	 fans	 from	 the	
surrounding	 foothills.	 	 TDS	 averages	 821	 mg/l	 for	 all	 wells	 tested	 to	 date	 with	 individual	 sites	
ranging	 from	350	mg/l	 to	over	1900	mg/l.	 	Some	wells	 in	 the	north	half	of	 the	county	show	high	
fluoride	concentrations.	 	High	gross	alpha	counts	have	been	detected	 in	at	 least	 four	wells	 in	 the	
area	 west	 of	 Lockwood	 Valley	 Road.	 	 Analytical	 testing	 laboratories	 have	 determined	 that	 the	
radioactivity	 source	 is	 uranium.	 	High	 pH	 is	 common	 in	 the	 samples	 on	 file,	many	 in	 the	 7.9‐9.2	
range.				

 
Nitrates	in	Groundwater		
 
Historically,	 the	 primary	 sources	 of	 nitrate	 are	 septic	 systems	 (especially	 if	 they	 are	 poorly	
maintained	or	being	used	above	design	capacity)	and	agricultural	fertilizer.		
	
The	Oxnard	Forebay	is	a	prime	groundwater	recharge	area	that	is	impacted	by	nitrogen	discharges,	
mainly	 from	 densely	 populated	 communities	 (some	 still	 using	 septic	 systems),	 and	 agricultural	
areas.	The	Forebay	 is	a	vital	part	 to	the	County’s	water	resources.	Approximately	250,000	people	
obtain	at	least	a	portion	of	their	water	supplies	from	water	originating	in	the	Forebay.	The	County	
of	Ventura	and	Regional	Board	undertook	a	study	of	septic	systems	in	the	area	and	in	August	1999	
the	 Regional	 Board	 adopted	 a	 Basin	 Plan	 amendment	 to	 prohibit	 septic	 systems	 in	 the	
unincorporated	areas	of	El	Rio.	Subsequently	septic	 systems	 in	El	Rio	and	Oxnard	were	removed	
and	residents	were	connected	to	the	nearby	sewer	system.		
	
Department	of	Defense	Cleanup	Program/Naval	Base	Ventura	County		
	
The	 Regional	 Board	 is	 working	 with	 the	 Department	 of	 Toxic	 Substances	 Control	 (DTSC)	 to	
investigate	 soil	 and	groundwater	quality	at	Naval	Base	Ventura	County	 from	past	practices.	 Sites	
currently	under	assessment/remediation	at	the	Naval	Base	include	Mugu	Lagoon,	a	former	landfill,	
the	Navy	Exchange	gas	station,	numerous	underground	storage	tank	sites,	and	the	former	oxidation	
sewage	ponds.		
	
Underground	Storage	Tank	Program		
	
The	 Leaking	 Underground	 Fuel	 Tanks	 (LUFT)	 Program	 is	 the	 local	 oversight	 program	 and	 lead	
agency	 that	 regulates	 soil	 and	groundwater	 cases	within	Ventura	County	 involving	 releases	 from	
underground	 storage	 tanks	 (UST’s)	 that	 contain	 gasoline,	 diesel,	 waste	 oil,	 and	 other	 petroleum	
hydrocarbons.	The	County	of	Ventura	has	entered	into	a	contract	with	the	State	Water	Resources	
Control	 Board	 to	 be	 the	 lead	 agency	 that	 regulates	 cleanup	 of	 unauthorized	 releases	 from	UST’s	
within	Ventura	County.		

Section	3.6	Social	and	Cultural	Make‐Up	of	Regional	Community		
	
The	County’s	social	and	cultural	values	are	as	varied	as	 its	population	and	economy.	However,	as	
noted	above,	the	County’s	residents	are	united	in	their	determination	to	minimize	the	pace	of	urban	
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growth	 and	 to	 preserve	 the	 County’s	 agricultural	 and	 open	 space	 resources.	 Of	 the	 County’s	 ten	
Cities,	eight	(Camarillo,	Fillmore,	Moorpark,	Oxnard,	Santa	Paula,	Simi	Valley,	Thousand	Oaks,	and	
Ventura)	have	approved	Save	Our	Open	Space	and	Agricultural	Resources	(SOAR)	measures	which	
define	and	limit	where	growth	can	occur	and	require	voter	approval	of	any	development	 	outside	
those	areas.	There	are	two	Cities	which	do	not	have	these	measures.	Port	Hueneme	is	completely	
surrounded	by	the	City	of	Oxnard	and	the	Pacific	Ocean,	and	therefore	cannot	expand.		The	City	of	
Ojai	 is	known	for	its	determined	no‐growth	sentiment	and	limits	growth	through	its	General	Plan	
and	zoning	approval	process.	Finally,	County	residents	adopted	a	Countywide	SOAR	measure	which	
effectively	limits	urban	development	on	Open	Space	and	Agricultural	areas.		

3.6.1	Demographics	and	Population		
	
Based	 on	 2010	 Census	 information,	 Ventura	 County	 had	 a	 total	 population	 of	 approximately	
823,000	 people,	 of	 whom	 about	 728,000	 or	 89	 percent	 live	 within	 the	 incorporated	 cities.	
Approximately	47	percent	are	non‐Hispanic	white,	while	Hispanics	represent	the	largest	minority	
community	with	42	percent	of	 the	population	 total.	Asians	represent	 the	second	 largest	minority	
community	 with	 seven	 (7)	 percent	 of	 the	 population,	 followed	 by	 non‐Hispanic	 blacks	 at	 1.5	
percent.	 	 	According	to	the	2010	census,	median	household	 income	was	$76,728	Countywide	and	
ranges	from	a	low	of	$53,359	in	Santa	Paula	to	$100,373	in	Thousand	Oaks.			
	
The	 U.S.	 Department	 of	 Housing	 and	Urban	Development	 (HUD)	 reported	 that	 the	 2010	median	
household	 (four	 persons)	 income	 for	 the	 County	 of	 Ventura	 was	 $75,300.	 In	 comparison,	 HUD	
estimated	that	the	overall	County	median	income	in	1979	was	$21,243,	and	in	1987	was	$36,700.	
According	to	the	2000	Census,	the	median	income	level	in	the	County	was	$59,666	per	year.		
	
According	to	the	Regional	Transportation	Plan/Sustainable	Communities	Strategy	Growth	Forecast	
2012,	 Ventura	 County	 is	 projected	 to	 have	 approximately	 954,000	 people	 by	 2035,	 which	 is	 an	
increase	of	about	131,000	people	during	the	forecast	period.	The	annual	population	growth	rate	is	a	
little	less	than	one	percent.	Following	the	Southern	California	trend,	Ventura	County	is	projected	to	
be	more	racially	and	ethnically	diverse	by	2035	than	 it	 is	 today,	with	a	dramatic	 increases	 in	 the	
Hispanic	population,	as	is	the	case	for	the	entire	state.		
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Population	Forecast	(2035)	

The	Southern	California	Association	of	Government	(SCAG)	developed	population	forecasts	in	2011.	
The	population	and	population	per	dwelling	unit	forecasts	for	unincorporated	Ventura	County	and	
the	incorporated	cities	in	the	County	are	shown	in	Table	3‐5.		According	to	SCAG,	the	2000‐2035	
Population	Forecast	(Table	3‐5)	was	largely	derived	from	Department	of	Finance	(DOF)	population	
and	employment	forecasts	and	modified	by	regional	demographic	and	modeling	efforts	by	SCAG.	As	
shown	in	the	Tables,	the	population	for	unincorporated	Ventura	County	is	expected	to	increase	6	
percent	between	2010	and	2020,	which	is	less	than	the	expected	increase	of	8	percent	per	year	for	
all	of	Ventura	County	during	that	same	period.	

Table	3‐5	
Population	Forecast	

Jurisdiction 
Census 
2000 

 
Census  
2010 

 

DOF 
2011 

Forecast 
2020 

Forecast 
2035 

 Camarillo   57,077 65,201 65,830 72,200  76,700

 Fillmore   13,643 15,002 15,120 18,000  20,800

 Moorpark   31,415 34,421 34,710 39,300  41,500

 Ojai   7,862 7,461 7,511 8,400  9,400

 Oxnard   170,358 197,899 199,722 216,700  244,500

 Port Hueneme   21,845 21,723 21,477 22,100  22,500

 San Buenaventura  100,916 106,433 107,124 116,900  128,800

 Santa Paula   28,598 29,321 29,531 35,400  38,800

 Simi Valley   111,351 124,237 125,026 129,700  133,200

 Thousand Oaks   117,005 126,683 127,557 129,700  130,900

 Unincorporated Total  93,127 94,937 94,775 100,500  107,200

Countywide Total  753,197 823,318 828,383 888,900  954,300

Source:  2012‐2035  Regional  Transportation  Plan/Sustainable  Communities  Strategy  Growth  Forecast  (Adopted  by  SCAG 
Regional  Council  on  April  4,  2012), Modified  by  County  2012.  Source  tables  were modified  to  reflect  the  SCAG  Regional 
Transportation  Plan/Sustainable  Communities  Strategy  Growth  Forecast.  The  data  only  includes  information  for  the 
incorporated Cities and the unincorporated portion of Ventura County, not the entire SCAG region. 
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				3.6.1.1	Native	American	Tribes	
 
There	are	 several	Native	American	 tribes	 represented	 in	Ventura	County	 including	 the	Chumash,	
Barbareno	and	Ventureno	Indians.	There	has	been	ongoing	outreach	to	tribal	interests	throughout	
the	 IRWM	planning	 process	 beginning	 in	 2005.	 	 The	Native	 American	Heritage	 Commission	was	
contacted	 to	 confirm	 the	 appropriate	 contacts	 for	 further	 outreach.	 	 Local	 tribal	 interests	 are	
loosely	 organized	 and	 consist	 primarily	 of	 individuals.	 	 These	 individuals	 are	 included	 in	 the	
outreach	e‐mails	and	periodically	attend	meetings.		WCVC	staff	have	met	with	these	individuals	to	
determine	their	primary	interests	and	cultural	values	and	preferences.		In	particular,	they	strongly	
value	 preservation	 of	 the	 ecosystems	 and	 species	 (i.e.,	 California	 Steelhead	 trout	 populations)	
which	 sustained	 indigenous	 tribes	 for	 centuries.	 	 Other	 stakeholders	 share	 this	 value	which	 has	
been	 reflected	 in	 the	 habitat	 goal	 as	 well	 as	 a	 variety	 of	 restoration	 projects	 proposed	 and/or	
implemented	in	the	Region.			Figure	3‐15	includes	statistics	regarding	Native	Americans	residing	in	
the	County	(2010	Census). 

3.6.2	Economic	Factors		
	
Ventura	County’s	economic	base	 is	as	diverse	as	 its	population.	 	Leading	economic	sectors	 in	 the	
County	include	agriculture,	oil	development,	tourism,	high	tech	and	manufacturing,	education,	and	
Naval	Base	Ventura	County.			
	
Ventura	County’s	mild	Mediterranean	climate	combined	with	the	prime	agricultural	soil	of	its	river	
valleys	 create	 optimum	 farming	 conditions,	 and	 the	 agricultural	 sector	 forms	 a	 key	 part	 of	 the	
County’s	 economy.	 According	 to	 the	 Ventura	 County	 2012	 Annual	 Crop	 Report,	 agricultural	
production	 generated	 $1.96	 billion	 in	 gross	 sales	 in	 2012,	 placing	 the	 County	 9th	 in	 a	 statewide	
ranking	of	California’s	58	counties,	and	10th	in	a	nationwide	ranking	of	all	U.S.	counties.		Table	3‐6	
includes	the	list	of	the	top	ten	leading	agricultural	commodities	based	on	value.			Other	high	value	
crops	 (more	 than	 $10	million	 in	 value)	 include	 kale,	 greens,	 Valencia	 oranges,	 cabbage,	 lettuce,	
blueberries,	 vegetable	 transplants,	 spinach,	 and	mandarin	 oranges.	 	 Figure	 3‐16	 includes	 a	 map	
depicting	the	location	of	major	crop	types	in	the	Region.	
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Table 3‐6  

Ventura County’s Leading Agricultural Commodities – 2012 

Commodity Gross Value       ($) 
1. Strawberries            691,303,000 
2. Lemons 201,820,000 
3. Raspberries 187,277,000 
4. Nursery Stock 186,351,000 
5. Celery 134,258,000 
6.  Avocados 113,315,000 
7.  Tomatoes 75,819,000 
8. Peppers 48,395,000 
9.  Cut Flowers 46,829,000 
10.  Cilantro 23,438,000 
Source:  Ventura County’s Crop and Livestock Report, County Agricultural Commission, July 2013 

In	 addition	 to	generating	 significant	 economic	benefits,	 agricultural	 lands	 in	Ventura	County	also	
provide	habitat	for	various	species,	provide	buffers	between	urban	areas	and	natural	habitats,	and	
are	part	of	the	cultural	landscape.	Preservation	of	agricultural	land	uses	in	the	County	is	therefore	
recognized	 as	 an	 important	 tool	 to	 contribute	 to	 water	 quality	 management	 and	 open	 space	
protection.		
	
Other	 major	 employment	 sectors	 in	 the	 County	 include	 medical	 research,	 development	 and	
facilities;	 banking;	 schools	 and	 universities;	 and	 oil	 production	 and	 support.	 	 Military	 bases	
contribute	significantly	to	the	local	economy,	through	Naval	Base	Ventura	County	and	the	California	
Air	 National	 Guard	 Base.	 The	 civilian	 portion	 of	 Port	 Hueneme	 Harbor,	 a	 deep‐water	 facility,	
accommodates	 a	 growing	 volume	 of	 sea	 traffic	 and	 commercial	 commodities.	 Technology	 and	
manufacturing	 companies	 such	 as	 Amgen	 and	 Proctor	 and	 Gamble	 provide	 a	 highly	 educated	
workforce	with	well‐paying	jobs.			
	
The	mild	climate,	proximity	to	Los	Angeles,	and	spectacular	natural	resources,	such	as	the	Channel	
Islands	National	Park	and	Los	Padres	National	Forest,	attract	significant	numbers	of	tourists.	
	
A	key	economic	issue	for	County	residents,	as	elsewhere	in	Southern	California,	is	the	high	price	of	
housing,	 with	 a	 median	 home	 price	 of	 over	 $515,000	 in	 2011.	 (American	 Community	 Housing	
Survey)	

				3.6.2.1	Disadvantaged	Communities	
	
As	defined	by	the	Proposition	84	IRWM	Grant	Guidelines,	a	disadvantaged	community	(DAC)	is	one	
with	 an	 annual	 median	 household	 income	 that	 is	 less	 than	 80	 percent	 of	 the	 statewide	 annual	
median	household	income,	which	is	$61,632	(as	of	2013).			
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A	recent	study	funded	by	DWR	and	conducted	by	the	Council	for	Watershed	Health	in	Los	Angeles	
representing	 the	 Greater	 LA	 IRWM	 Region,	 evaluated	 disadvantaged	 community	 outreach	 and	
made	the	following	observations:	

 “US	 Census	 tracts	 commonly	 used	 to	 designate	 the	 boundaries	 of	 DAC,	 are	 very	 poor	 at	
properly	describing	communities”	

 “The	 use	 of	 median‐household	 income	 statistics	 has	 utility,	 but	 is	 not	 sufficient	 when	
developing	 an	 engagement	 strategy	 that	 relies	 on	 awareness	 of	 a	 community’s	
individuality”	

	

In	 the	 2006	WCVC	 IRWM	Plan,	 very	 few	 areas	meeting	 the	 DAC	 criterion	were	 identified	 in	 the	
Region.		Due	to	changing	economic	conditions,	many	Ventura	County	residents,	as	in	other	regions	
of	 California,	 have	 experienced	 either	 unemployment	 or	 a	 drop	 in	 income.	 	 Based	 on	 the	 most	
recent	 American	 Community	 Survey	 5‐Year	 Estimate	 (2007‐11),	 there	 are	more	 census	 tracts	 in	
Ventura	County	that	have	a	concentration	of	residents	with	income	levels	below	the	threshold	of	80	
percent	of	the	median	household	income	($49,305)	than	there	were	a	few	years	ago.	These	areas	
now	qualify	as	DACs.		Residents	in	some	of	these	areas	are	served	by	small,	rural	water	companies	
(mutual	water	companies)	that	lack	the	staff	and	resources	to	address	some	of	the	needs	of	these	
areas	(i.e.	adequate	fire	flow	capacity).		The	WCVC	and	individual	water	agencies	have	reached	out	
to	 representatives	 of	 the	 small	 water	 companies	 and	 residents	 in	 DAC	 areas	 to	 discuss	 water	
supply,	quality	and	sanitation	issues,	and	identify	potential	sources	of	assistance.			
	
Though	Ventura	County	is	relatively	affluent	in	terms	of	income	levels,	as	with	other	coastal	areas	
in	 Southern	 California,	 the	 cost	 of	 housing	 and	 other	 “living	 expenses”	 is	 relatively	 high	 when	
compared	 to	 other	 parts	 of	 the	 state.	 	 In	 other	 words,	 the	 disparity	 between	 income	 levels	 and	
housing	costs	is	relatively	greater	than	in	other	areas.			
	
DAC	Outreach	and	Assistance:	
	 	
For	the	purposes	of	the	IRWM	Plan,	DACs	have	been	identified	in	two	ways.		The	first	is	through	the	
American	 Community	 Survey,	 a	 part	 of	 the	 U.S.	 Census	 designed	 to	 provide	 more	 current	
demographic	 data	 and	 estimates	 throughout	 the	 decade.	 	 Surveys	 are	 conducted	 every	 year	 and	
cover	one,	three,	and	five‐year	periods.		In	2006,	only	one	community	in	the	Region	was	qualified	as	
disadvantaged.	 	 As	 depicted	 on	 Figure	 3‐17,	 the	most	 recent	 five	 year	 survey	 identified	 several	
disadvantaged	 communities	 in	Ventura	County.	 	 This	 increase	 in	 the	number	 of	DAC	areas	using	
income	 level	 data	 may	 be	 a	 function	 of	 the	 economic	 downturn	 in	 2008‐09	 which	 resulted	 in	
declining	or	stagnant	wages	and	higher	unemployment.			
	
The	second	method	used	in	the	WCVC	IRWM	Region	to	identify	DACs,	also	based	on	income	data,	
has	 been	 through	 income	 surveys.	 	 As	 a	 result	 of	 income	 surveys	 conducted	 by	 the	 County	
Waterworks	 Districts	 serving	 the	 communities	 of	 Piru	 and	 El	 Rio,	 these	 two	 communities	 were	
determined	to	be	DACs.		Each	community	has	received	targeted	DAC	IRWM	Implementation	Grant	
funding	in	Propositions	50	and	84	respectively	to	address	critical	water	quality	and	water	supply	
needs.	
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During	development	of	the	IRWM	Plan,	a	variety	of	entities	serving	DACs	were	contacted	to	engage	
them	 in	 Plan	 development.	 	 This	 occurred	 primarily	 at	 the	 watershed	 level	 and	 included	
neighborhood	 councils	 and	 municipal	 advisory	 committees,	 mutual	 water	 companies,	 sanitary	
districts,	and	the	County	Planning	and	Environmental	Health	departments	which	serve	pockets	of	
DACs	within	the	County.		
 
Most	DACs	are	located	within	water	agency	service	areas,	therefore	their	drinking	water	quality	or	
supply	 issues	are	being	met;	 they	 receive	 safe	drinking	water	 through	 their	water	agency.	Water	
resources	needs	are	generally	centered	around	community	development	and	surface	water	quality	
issues	rather	than	drinking	water	quality	or	drinking	water	supply	issues.	Often	DWR’s	definition	of	
a	 critical	water	 supply	or	water	quality	need	of	 a	DAC	 fails	 to	 encompass	what	 these	DACs	 (and	
their	relevant	planning	agencies)	consider	a	critical	water	supply	or	water	quality	need.	
	
The	WCVC	worked	directly	with	local	water	supply	and	quality	entities	to	identify	unmet	needs	of	
the	identified	DAC	areas	within	the	Region.	 	This	outreach	primarily	included	the	Cities	of	Oxnard	
and	 Ventura,	 the	 County	 Resource	 Management	 Agency,	 Planning	 Division	 (Saticoy	 Community	
Plan),	 Planning	Division	 and	 the	County	Waterworks	Districts	 serving	 the	 communities	 of	 El	Rio	
and	 Piru,	 mutual	 water	 companies	 in	 small,	 rural	 DAC	 areas,	 as	 well	 as	 the	 municipal	 advisory	
committees	and	neighborhood	councils	serving	low	income	communities.		As	a	result,	several	DAC	
projects	were	 identified	 and	 implemented	 including	 a	 septic	 tank	 removal	 and	 sewer	 connection	
project	in	the	community	of	El	Rio	(County	Service	Area	34)	and	a	tertiary	treatment	upgrade	to	the	
wastewater	treatment	plant	in	Piru	(County	Waterworks	District	16).	
	
The	County	Waterworks	District	 staff	worked	with	 the	neighborhood	 councils	 and	mutual	water	
companies	 in	 the	 areas	 served	by	 the	 two	DAC	projects	 implemented	 to	 date.	 	Waterworks	 staff	
regularly	attend	meetings	to	provide	updates	and	discuss	items	of	mutual	concern	and	determine	
needs	 in	 the	community.	 	These	discussions	 let	 to	development	of	 the	 two	projects.	 	Waterworks	
staff	worked	closely	with	 these	entities	during	 the	 time	 the	 two	projects	were	being	proposed	 to	
assure	they	understood	the	value	of	the	projects	to	the	community	and	to	gain	support.	
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	3.7	Goals	and	Conflicts	
	
	A	variety	of	 regional	 challenges	and	conflicts	have	 faced	 the	Region	over	 the	past	40	plus	years,	
first	 identified	 and	 described	 in	 the	 1980	Water	 Quality	 Management	 Plan	 for	 Ventura	 County.		
These	 have	 been	 the	 driving	 force	 behind	 regional	 water	management	 ever	 since.	 	 This	 section	
contains	an	updated	description	of	the	major	issues	and	problems,	regional	goals	and	how	conflicts	
have	been	resolved.	

3.7.1	Major	Water	Issues	and	Problems		
	
The	 following	 list	 of	 issues	 and	 problems	 was	 developed	 by	 the	 WCVC	 stakeholders	 and	
acknowledges	 the	challenges	 that	have	been	recognized	by	 local	water	agencies	and	others	since	
the	early	1970s.	These	issues	are	separate	from	the	IRWM	Plan’s	goals,	which	are	described	below	
in	Section	3.7.2.	
	
•Quantity	of	water	available	locally	not	adequate	to	meet	local	water	needs.		
•Agricultural	 and	 urban	 runoff	 (point	 and	 nonpoint	 sources)	 have	 degraded	 some	 local	 water	
bodies	 and	 groundwater	 basins	 thereby	 reducing	 the	 potential	 uses	 of	 these	 water	 sources	 –	
including	septic	 tank	 leaching,	runoff	 from	agricultural	areas,	stormwater	runoff.	These	problems	
are	most	pronounced	on	the	Oxnard	Plain	but	are	also	present	in	the	Ojai	Valley	area	of	the	Ventura	
River	Watershed.		
•Localized	problems	with	high	TDS,	chlorides,	and	TMDLs.		
•Seawater	has	intruded	into	a	critical	aquifer	on	the	Oxnard	Plain	
•	Periodic	flooding	events	threaten	or	destroy	property	and	habitats.		
•Wetlands	 and	 habitats	 (including	 fisheries)	 have	 been	 lost	 or	 degraded	 due	 to	 reduced	
flows/pollution.	
	•Lack	 of	 comprehensive	 studies	 in	 some	 watershed	 areas	 –	 supply,	 demand,	 flows.		
•Untapped	 opportunities	 to	 maximize	 use	 of	 treated	 effluent	 from	 local	 wastewater	 treatment	
plants	 (some	 of	which	 runs	 into	 the	 ocean	 and	 is	 not	 captured	 for	 beneficial	 use)	 and	 increased	
water	 use	 efficiency	 through	 implementation	 of	 statewide	 standardized	 best	 management	
practices.		

3.7.2	IRWM	Plan	Goals:	
	

1.	Reduce	dependence	on	imported	water	and	protect,	conserve	and	augment	water	supplies.	

2.	Protect	and	improve	water	quality.		
	
3.	 Protect	people,	property	and	the	environment	from	adverse	flooding	impacts.	

4.	 Protect	and	restore	habitat	and	ecosystems	in	watersheds.		
	
5.	 Provide	water‐related	recreational,	public	access,	stewardship,	engagement	and	educational	
opportunities.	
	
6.	 Prepare	for	and	adapt	to	climate	change.	



	 	 2014	Integrated	Regional	Water	Management	Plan	

 

3‐89	
Section	3.0	–	Region	Description	

 

3.7.3	Managing	Regional	Issues	and	Conflicts		
	
Below	are	 a	 few	 examples	 of	 how	 a	 few	 local	 conflicts	 have	 been	 addressed	by	wholesale	water	
agencies	in	the	WCVC	IRWM	Region.		
	
Calleguas	Municipal	Water	District		
	
Of	the	three	major	watersheds	in	the	Watersheds	Coalition	of	Ventura	County,	the	Calleguas	Creek	
Watershed	has	the	most	limited	local	water	supply.	The	introduction	of	imported	water	facilitated	
development	of	the	Watershed,	which	is	now	the	most	developed	of	the	watersheds	in	the	Region.	
Demands	 for	 imported	water	 grew	 from	 9000	 acre	 feet	 in	 1964	 to	 110,000	 acre	 feet	 in	 2002,	 a	
twelve‐fold	increase	in	38	years.	Regional	water	management	issues	and	conflicts	in	this	Watershed	
may	 be	 generally	 characterized	 as	 the	 interaction	 of	 the	 evolving	 effects	 of	 rapid	 development	
played	out	against	a	mixed	water	supply	of	 local	and	imported	water	sources.	The	following	case	
studies	illustrate	how	conflict	has	been	managed	in	the	Calleguas	Creek	Watershed.		
	
Calleguas	Creek	Watershed	Case	Study	No.	1:	The	City	of	Thousand	Oaks	Water	Right	and	the	Conejo	
Creek	Project	
	
In	 1989,	 the	 City	 of	 Thousand	 Oaks	 filed	 a	 water	 right	 application	 to	 appropriate	 the	 imported	
water	discharged	from	its	treatment	plant,	which	was	met	with	strong	opposition	by	farmers	who	
believed	their	riparian	water	rights	would	be	harmed.	At	the	same	time,	the	Camrosa	Water	District	
was	having	difficulty	meeting	potable	water	demands	due	to	a	drought.	
	
After	the	public	voted	to	recall	the	five	members	of	the	Camrosa	Water	District	board,	the	District	
entered	 into	 negotiations	 with	 the	 City	 of	 Thousand	 Oaks,	 the	 County	 of	 Ventura,	 the	 Pleasant	
Valley	 County	 Water	 District,	 and	 Calleguas	 Municipal	 Water	 District	 regarding	 the	 proposed	
reclamation	project.		
	
Camrosa	 offered	 to	 buy	 all	 the	 water	 released	 from	 the	 City	 of	 Thousand	 Oaks.	 	 Camrosa,	 in	
conjunction	 with	 Calleguas	 Municipal	 Water	 District,	 offered	 to	 finance	 the	 cost	 of	 the	 project	
facilities.	Camrosa	offered	to	negotiate	long‐term	sales	contracts	to	the	riparian	users	guaranteeing	
them	 continued	 availability	 of	 water	 at	 a	 favorable	 rate	 in	 return	 for	 resolving	 the	 water	 right	
protests.	 Camrosa	 offered	 to	 build,	 own,	 and	 operate	 the	 diversion	 and	 pumping	 facilities.	 	 And	
finally,	Camrosa	offered	to	provide	to	Pleasant	Valley	County	Water	District	any	water	 that	could	
not	 be	 used	 in	 the	 Camrosa	 Water	 District.	 In	 October	 1993,	 all	 the	 parties	 entered	 into	 a	
Memorandum	of	Understanding	that	provided	a	framework	to	proceed.		
	
Calleguas	Creek	Watershed	Case	Study	No.	2:	Watershed	Planning	and	TMDLs		
	
On	December	12th,	 2001,	 the	Los	Angeles	Regional	Water	Quality	Control	Board	 staff	 released	 a	
tentative	 TMDL	 for	 Chloride	 on	 the	 Calleguas	 Creek	 Watershed.	 	 However,	 due	 to	 extensive	
comments	 and	 opposition	 from	 The	 Calleguas	 Creek	Watershed	Water	 Quality/Water	 Resources	
subcommittee,	 the	 Regional	 Board	 postponed	 its	 consideration	 of	 the	 Chloride	 TMDL	 and	 was	
forced	to	adopt	the	EPA’s	TMDL	for	Chloride	on	the	Calleguas	Creek	Watershed.		Both	the	Regional	
Board	 and	 the	 local	 agencies	 	 found	 that	 the	 U.S.	 EPA	 was	 not	 prepared	 to	 allow	 the	 lack	 of	
consensus	 among	 State	 and	 local	 agencies	 to	 prevent	 it	 from	 meeting	 its	 court‐ordered	 time	
schedule	to	develop	TMDLs.	Without	State	and	local	cooperation,	the	time	schedule	threatened	to	
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create	 a	 cascade	 of	 individual	 TMDLs	 that,	 while	 meeting	 every	 regulatory	 and	 procedural	
requirement,	would	only	by	chance	translate	into	an	integrated	approach	to	deliver	local	watershed	
benefits.	 At	 worst,	 it	 threatened	 to	 create	 a	 thicket	 of	 regulations	 that	 would	 complicate	 local	
solutions	to	the	unique	water	resource	management	challenges	of	the	Watershed.	
	
The	local	agencies	learned	that	if	they	were	going	to	have	a	meaningful	role	in	helping	to	develop	
TMDLs	that	made	sense	on	a	 local	 level	they	would	have	to	both	be	willing	to	fund	the	necessary	
analysis	 and	 learn	 to	 translate	 their	 approach	 into	 what	 was	 to	 local	 stakeholders	 an	 arcane	
language	 of	 regulatory	 administrative	 procedure	 and	 rulemaking.	 Over	 time,	 this	 approach	 has	
resulted	 in	 adopted	 TMDLs	 for	 nitrogen,	 toxicity,	 historical	 pesticides,	 siltation,	 organochlorine	
pesticides,	salts,	and	metals	
	
Calleguas	Creek	Watershed	Case	Study	No.	3:	Implementation	of	the	Conditional	Waiver	for	Irrigated	
Lands		
	
On	 Nov.	 3,	 2005,	 the	 Los	 Angeles	 Regional	 Water	 Quality	 Control	 Board	 adopted	 a	 Conditional	
Waiver	 of	 Waste	 Discharge	 Requirements	 for	 Discharges	 from	 Irrigated	 Lands	 within	 the	 Los	
Angeles	Region	(Order	No.	R4‐2005‐0080)	in	order	to	assess	the	effects	of	and	control	discharges	
from	irrigated	agricultural	lands	in	Los	Angeles	and	Ventura	Counties.		Individual	landowners	and	
growers	would	be	able	to	comply	with	its	provisions	by	working	collectively	as	a	Discharger	Group.		
The	grower’s	reaction	to	the	waiver	adoption	and	to	the	proposed	compliance	strategy	was	initially	
skeptical.	After	months	of	outreach,	however,	landowners	were	convinced	that	group	membership	
would	provide	important	advantages.	
	
As	of	April	2009,	92	percent	of	the	irrigated	acreage	in	the	county	is	enrolled	in	the	program.	In	the	
first	 four	 years	 of	 the	 program,	 VCAILG	members	 have	 been	 billed	 a	 cumulative	 $1.9	million	 for	
Conditional	Waiver	program	costs.		
	
Casitas	Municipal	Water	District		
	
The	Casitas	Municipal	Water	District	(MWD)	has	led	a	number	of	efforts	to	manage	regional	issues	
and	conflicts	 in	 the	Ventura	River	Watershed.	To	protect	endangered	species,	Casitas	MWD	 led	a	
multi‐agency	 effort	 to	 build	 a	 fish	 passage	 facility	 at	 the	 Robles	 Diversion	 Facility	 to	 assist	
endangered	 steelhead	 to	 travel	 further	 upstream	 in	 the	 Ventura	 River.	 Casitas	MWD	 sought	 and	
received	grant	assistance	from	State	and	Federal	agencies	to	help	cover	the	$8	million	cost	of	the	
fish	passage	facility	so	that	Casitas’	water	customers	would	not	bear	the	total	costs.		
	
The	 Casitas	 MWD	 also	 implemented	 the	 Steelhead	 Enhancement	 Project	 to	 help	 with	 the	
endangered	steelhead	population	recovery.	This	project	positively	benefits	neighboring	watersheds	
by	 increasing	 steelhead	 populations	 in	 the	 Ventura	 River	 and	 potentially	 in	 other	 rivers	 and	
streams	up	and	down	the	Southern	California	coast.	
	
Local	Water	 Supplies:	All	 of	 the	water	 in	 the	Ventura	River	Watershed	 comes	 from	 local	 rainfall.	
Urban	 and	 agricultural	 interests	 rely	 on	 local	 surface	 and	 groundwater	 supplies.	 Surface	 water	
includes	 the	 Ventura	 River,	 several	 smaller	 creeks,	 and	 the	 Matilija	 and	 Casitas	 Reservoirs.	 The	
Casitas	 Reservoir	 is	 a	 large	 storage	 facility	 that	 is	 the	 primary	 backup	 water	 supply	 for	 the	
Watershed.	 The	 local	 groundwater	 basins	 run	 dry	 for	 many	 purveyors,	 agricultural	 customers,	
residents,	businesses,	and	institutional	customers	during	drought	conditions	spanning	one	to	three	
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years,	which	causes	them	to	depend	on	the	 local	surface	storage.	Demand	on	Casitas	MWD	water	
supplies	can	increase	by	more	than	60	percent	during	drought	years.		
	
Physical	 infrastructure:	 Population	 increases	 through	 the	 1930s	 and	 1940s	 resulted	 in	 the	
construction	of	Matilija	Dam,	a	190‐foot	concrete	arch	dam,	in	the	upper	Ventura	River	Watershed	
on	Matilija	Creek,	in	1948.	The	Matilija	Dam	almost	immediately	became	obsolete	in	meeting	all	of	
the	water	needs	of	the	community	due	to	faulty	aggregate	used	to	build	it	and	because	significant	
amounts	 of	 sediment	 carried	 down	 the	 Matilija	 Creek	 began	 to	 fill	 the	 reservoir.	 The	 reservoir	
originally	held	7,000	acre	feet	and	now	averages	a	net	water	supply	measuring	less	than	500	acre	
feet	due	to	that	sediment	buildup.	
	
Drought	continued	to	plague	the	community	in	the	early	1950s	creating	water	shortages	for	local	
residents	 and	 farmers.	During	 this	 time,	 the	Ventura	River	Municipal	Water	District	was	 formed,	
which	sought	assistance	 from	the	Bureau	of	Reclamation	to	develop	a	project	 to	solve	 the	 lack	of	
water	supply	reliability.	Voters	approved	a	project	that	included	the	Casitas	Dam	and	Reservoir,	a	
diversion	 canal,	 and	 a	 diversion	 facility	 on	 the	 Ventura	 River.	 The	 project,	 completed	 in	 1958,	
included	 a	main	 conveyance	 system	with	33	miles	 of	 pipeline.	Today,	 there	 are	over	91	miles	 of	
pipeline	within	 the	Casitas’	 system.	Casitas	distribution	 infrastructure	 includes	a	 treatment	plant,	
10	pump	plants,	and	13	covered	steel	 tank	reservoirs.	The	Casitas	Reservoir	holds	254,000	acre‐	
feet	at	spill	level.	Electronic	and	telemetering	signals	are	used	to	monitor	and	control	the	operation	
of	the	water	supply	and	distribution	system.		
	
Future	Concerns:		
	
In	2004,	Casitas	MWD	completed	a	water	supply	and	demand	study	that	indicated	Casitas	would	be	
short	of	water	by	an	average	of	360	acre	feet	per	year.	This	study	was	based	on	demand	during	a	
historical	21‐year	drought	period.	Casitas	MWD	has	 implemented	a	variety	of	water	conservation	
programs	and	other	water	supply	management	efforts	to	address	this	shortage.		
	
United	Water	Conservation	District		
	
The	United	Water	Conservation	District	has	led	efforts	to	address	conflicts	in	the	Santa	Clara	River	
Watershed.	 Some	 of	 these	 conflicts	 include	 balancing	 water	 supply	 needs	 with	 protection	 of	
biological	resources	and	addressing	water	quality	problems	that	limit	the	beneficial	use	of	water	in	
some	areas	of	the	Watershed.		
	
Early	 settlers	 along	 the	 Santa	 Clara	 River	 and	 on	 the	 Oxnard	 Plain	 diverted	 water	 from	 local	
streams	 to	 supply	 water	 to	 farms	 and	 towns.	 Since	 the	 area	 was	 blessed	 with	 abundant	
groundwater,	wells	provided	additional	water	supplies	once	electric	power	became	available.	Local	
residents	joined	together	in	the	1920s	to	block	the	export	of	local	water	to	the	City	of	Los	Angeles,	
which	was	then	looking	for	outside	water	supplies	under	the	direction	of	William	Mulholland.	That	
process	of	working	together	culminated	in	the	creation	of	Santa	Clara	Water	Conservation	District	
(SCWCD),	which	diverted	water	for	farms	and	for	groundwater	recharge	in	the	region.	The	District	
began	 a	 systematic	 program	 of	 groundwater	 recharge	 through	 constructing	 and	 operating	
diversions	and	spreading	grounds	in	Saticoy,	Santa	Paula,	and	Piru.		
	
The	 confluence	 of	 Piru	 Creek	 and	 the	 Santa	 Clara	River,	 located	within	Ventura	 County	 near	 the	
boundary	with	Los	Angeles	County,	creates	a	natural	boundary	for	management	of	water	resources	
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within	Ventura	County.	Above	that	point,	the	Santa	Clara	River	is	a	sandy	wash	with	water	flowing	
above	ground	only	a	few	days	a	year.	The	upper	end	of	the	Piru	groundwater	basin	forms	a	“sink”	
that	percolates	most	of	the	flow	in	the	Santa	Clara	River	arriving	from	Los	Angeles	County.		
	
By	the	1950s,	seawater	had	begun	intruding	into	aquifers	near	the	coast.	Wells	near	the	coast	were	
abandoned.	The	Piru	groundwater	basin	had	fallen	to	critically	 low	levels.	The	Cities	and	farmers	
worked	 together	 and	 “united”	 to	 create	 United	 Water	 Conservation	 District	 (United	 Water),	
replacing	 SCWCD.	 Voters	 approved	 bonds,	 and	 large	 construction	 projects	were	 built	 to	manage	
local	water	resources:	Santa	Felicia	Dam,	which	impounds	88,000	acre	feet	Lake	Piru;	an	enlarged	
Saticoy	diversion;	spreading	ponds	in	El	Rio;	the	Oxnard	Hueneme	potable	water	system	to	supply	
the	 cities	 of	 Oxnard	 and	 Port	 Hueneme,	 Naval	 Base	 Ventura	 County,	 and	 several	 mutual	 water	
companies.	Since	that	time,	additional	facilities	were	constructed	including	the	Freeman	Diversion	
on	the	Santa	Clara	River,	a	hydroplant,	the	Pumping	Trough	Pipeline	agricultural	irrigation	system,	
the	Saticoy	Wellfield,	and	upgrades	to	the	potable	water	facilities.		
	
In	the	1970s,	United	Water	became	a	contractor	for	the	State	Water	Project	with	5,000	acre‐feet	a	
year	 of	 allocation	 out	 of	 Ventura	 County’s	 total	 20,000	 acre	 feet.	 United	Water	 receives	 its	 State	
water	 in	 most	 years	 via	 releases	 from	 Pyramid	 Lake,	 which	 flow	 down	 Piru	 Creek	 into	 United	
Water’s	Lake	Piru	where	it	blends	with	local	stormwater.	Water	stored	in	Lake	Piru	in	the	winter	is	
released	downstream	in	the	late	summer	and	fall	for	groundwater	recharge	and	direct	agricultural	
use.		
	
Other	 issues	are	affecting	 the	 supply	of	water	 in	our	Region.	Endangered	steelhead	 trout	 require	
more	water	releases	to	support	their	migration,	reducing	local	supplies.	Endangered	toads	in	Piru	
Creek	limit	the	use	of	State	water.	The	future	availability	of	State	water	itself	may	become	limited	
by	the	water	needs	of	numerous	endangered	species	in	the	Delta.			
	
Despite	80	years	of	effort,	much	remains	to	be	done.	An	extensive	monitoring	program	and	state‐of‐
the‐art	modeling	demonstrates	that	overdraft	continues	in	the	coastal	aquifers.	Seawater	intrusion	
is	 getting	 worse.	 A	 buried	 earthquake	 fault	 hinders	 the	 movement	 of	 recharged	 groundwater	
toward	the	eastern	part	of	the	Oxnard	Plain.	High	nitrates	due	to	fertilizer	use	and	septic	systems	
have	contaminated	some	areas.	Reclaimed	water	produced	by	Oxnard	and	Ventura	are	available	to	
supplement	local	water	supplies.	More	projects	are	needed	to	bring	water	supply	and	demand	into	
a	long‐term	balance,	creating	a	sustainable	water	supply	into	the	future.		

3.8	Relationship	and	Coordination	with	Neighboring	IRWM	regions	
	
The	boundaries	for	the	WCVC	IRWM	Region	are	for	the	most	part	the	boundaries	of	Ventura	County	
with	the	exception	of	the	portion	of	 the	Malibu	Creek	Watershed	that	 lies	within	Ventura	County.		
There	are	three	primary	adjacent	IRWM	Regions,	as	depicted	in	Figure	3‐18;	Santa	Barbara	County	
IRWM	Region,	Upper	Santa	Clara	IRWM	Region,	and	the	Greater	Los	Angeles	IRWM	Region.		Though	
the	boundaries	of	the	San	Luis	Obispo	and	Kern	County	IRWM	Regions	lie	close	to,	or	adjacent	to,	
the	 WCVC	 Region	 –	 there	 are	 no	 significant	 shared	 resources	 or	 development	 along	 those	
boundaries.	
	
There	are	no	uncovered	or	void	areas,	and	there	is	no	overlap	with	any	other	IRWM	Region.	There	
are	a	few	watersheds	and	groundwater	basins	shared	with	neighboring	regions.	Stakeholders	in	the	
Region	 recognize	 that	 effective	 and	 comprehensive	 integrated	 water	 management	 cannot	 be	
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confined	within	arbitrary	or	political	boundaries	particularly	when	natural	resource	areas	are	not	
neatly	contained	within	those	boundaries.	
	
WCVC	 stakeholders	 have	 been	 working	 with	 neighboring	 Regions	 since	 before	 the	 passage	 of	
Proposition	 50,	 and	 that	 collaboration	 has	 increased	 in	 recent	 years.	 Through	 ongoing	
communication	and	regular	meetings,	the	Regions	address	issues	and	priorities	of	mutual	interest	
and	benefit.	
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The	IRWM	regions	sharing	boundaries	with	WCVC	include:	
 	Santa	Barbara	IRWM	Region	to	the	west	
 	Upper	Santa	Clara	IRWM	Region	to	the	north	and	east	
 	Greater	LA	IRWM	Region,	specifically	the	North	Santa	Monica	Bay	Subregion	to	

the	south	
 	Kern	IRWM	Region	to	the	north	

	
Coordination	among	these	neighboring	Regions	includes:	

 	Attending	regional	water	management	group	meetings	in	neighboring	regions	
 	Including	representatives	from	the	other	groups	on	our	IRWM	email	distribution	lists	–	and	

vice	versa	
 	Including	links	from	our	website	to	their	websites	
 Conducting	meetings	to	discuss	further	ways	to	coordinate	and	discuss	current	and	future	

joint	projects	
	
The	Santa	Barbara	IRWM	Region	
	
Santa	 Barbara	 County	 lies	 to	 the	west	 of	 Ventura	 County.	When	 Proposition	 50	was	 initiated	 in	
2002,	agencies	in	Santa	Barbara	and	Ventura	County	met	a	number	of	times	with	agencies	in	other	
counties	to	discuss	how	to	collaborate	in	the	formation	of	IRWM	Regions	and	the	development	of	
projects.	Subsequently,	Santa	Barbara	and	Ventura	Counties	each	formed	their	own	IRWM	Region.	
In	2005	Ventura,	 Santa	Barbara,	 and	 San	Luis	Obispo	Counties	held	 a	 joint	workshop	 to	 address	
IRWM	issues	and	explore	ways	to	collaborate.	
	
In	terms	of	shared	resources,	a	small	portion	of	the	Rincon	Creek	Watershed	and	a	larger	portion	of	
the	 Cuyama	 River	 Watershed	 and	 Groundwater	 Basin	 lie	 within	 both	 regions.	 These	 areas	 are	
sparsely	populated,	and	there	is	no	shared	infrastructure.	 In	2007	a	watershed	management	plan	
for	the	Rincon	Creek	Watershed	was	adopted.	Ventura	County	representatives	reviewed	the	plan,	
which	 largely	 addressed	 actions	 to	 be	 taken	within	 Santa	 Barbara	 County.	 Representatives	 from	
both	Ventura	 and	 Santa	Barbara	Counties	 plan	 to	 discuss	 additional	 opportunities	 to	 collaborate	
along	this	watershed	in	the	future.	
	
The	Cuyama	Groundwater	Basin	 is	 in	 a	 state	 of	 overdraft	 and	 the	USGS	 and	 the	County	of	 Santa	
Barbara	are	currently	conducting	a	study	of	the	Basin.	Ventura	County	has	been	participating	in	this	
study	by	providing	well	records,	land	use	information,	and	other	data	for	wells	in	the	Basin	within	
Ventura	County.	Approximately	300	people	live	in	the	Ventura	County	portion	of	the	Cuyama	Basin.	
Most	of	the	water	used	in	the	area	is	for	agricultural	irrigation.	
	
A	portion	of	 the	area	along	 the	shared	boundary	 is	part	of	 the	Los	Padres	National	Forest	and	 is	
managed	by	the	U.S.	Forest	Service.	
	
In	the	past,	the	two	Counties	worked	together	on	several	projects,	including	the	emergency	water	
supply	 project	 bringing	 water	 to	 Santa	 Barbara	 County	 through	 Ventura	 County	 during	 the	 last	
prolonged	drought	(1986‐91).	There	has	also	been	coordination	among	staff	conducting	water	use	
efficiency	and	drought	response	programs,	and	joint	meetings	of	the	respective	water	use	efficiency	
committees	are	planned.	
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Representatives	 of	 the	 two	 Regions	 have	 been	 collaborating	 through	 meetings	 and	 regular	
communication	focused	on	additional	ways	to	work	together	on	projects	that	would	provide	mutual	
benefit.	
	
Upper	Santa	Clara	River	Watershed	IRWM	Region	
	
The	Santa	Clara	River	Watershed,	one	of	the	last	remaining	natural	rivers	in	Southern	California,	is	
the	 largest	watershed	 in	Ventura	County.	The	1600	square	mile	Watershed	spans	 two	Counties	 ‐	
Los	 Angeles	 and	 Ventura	 –	 and	 efforts	 are	 underway	 between	 the	 two	 Counties	 to	 work	
collaboratively	 to	 address	 issues	 of	 mutual	 concern	 and	 benefit,	 such	 as	 water	 quality	
improvement.	The	portion	of	the	watershed	located	in	Los	Angeles	County	is	typically	referred	to	as	
the	Upper	Santa	Clara	River	Watershed,	while	the	portion	 in	Ventura	County	 is	referred	to	as	the	
Lower	Santa	Clara	River	Watershed.	
	
The	Upper	Santa	Clara	River	Watershed	IRWM	Region	formed	in	2007	and	has	been	coordinating	
closely	with	the	WCVC	IRWM	Region.	Prior	to	the	formation	of	 IRWM	Regions,	 there	have	been	a	
variety	 of	 collaborative	 efforts	 that	 have	 included	 both	 the	 Upper	 and	 Lower	 Santa	 Clara	 River	
areas.	A	few	of	these	are	listed	below.	
	
•	 Alternative	 Water	 Resource	 Management	 Project	 –	 Led	 by	 Los	 Angeles	 County	 	 	 Sanitation	
Districts	with	participation	in	both	counties	–	currently	underway	
•	Watershed	U	–	Collaboration	 throughout	 the	watershed	 led	by	U.C.	Cooperative	Extension	with	
participation	in	both	counties	‐	2005	
•	Memorandum	of	Understanding	between	United	Water	Conservation	District		and	water	agencies	
in	the	Upper	Santa	Clara	River	Watershed	regarding		groundwater	modeling,	water	rights,	quality,	
and	quantity	
•	Upper	and	Lower	Santa	Clara	River	Conservation	Plans	prepared	by	The	Nature	Conservancy	–	
with	participation	in	both	counties	
•	Natural	 Floodplain	Management	 efforts	 –	 including	 land	 acquisition	 for	 easements	 in	 the	 flood	
plain,	led	by	The	Nature	Conservancy	with	participation	in	both	counties	
•	Santa	Clara	River	Parkway	Project	–	led	by	California	Coastal	Conservancy	–	with	participation	in	
both	counties	–	currently	underway	
•	Santa	Clara	River	Enhancement	and	Management	Plan	–	joint	planning	effort	with	entities	in	both	
counties	and	the	Army	Corps	of	Engineers	‐	Completed	in	2005	
•	Army	Corps	Feasibility	Study	–	geomorphology	assessment	–	joint	effort	with	both	counties	and	
the	Army	Corps	of	Engineers	–	currently	underway	
•	 Land	 use	 planning	 –	 ongoing	 discussions	 between	 Ventura	 and	 Los	 Angeles	 County	 planning	
agencies	regarding	land	development	projects	in	the	Upper		Santa	Clara	River	Watershed	
•	Ongoing	efforts	to	improve	habitat	and	provide	stewardship	for	resources	in	the	entire	watershed	
–	 some	 local	 environmental	 groups	 cover	 the	 entire	 watershed	 working	 in	 both	 counties	 to	
coordinate	efforts	
•	Ongoing	coordination	between	Los	Angeles	and	Ventura	County	regarding	flood	control	
	
The	 two	groups	have	coordinated	 through	 the	respective	stakeholder	processes,	planning	efforts,	
and	 project	 selection	 processes	 to	 ensure	 that	 the	 entire	 watershed	 is	 protected	 and	 managed	
despite	the	county	lines.	Joint	meetings	between	the	two	IRWM	Groups	are	held	periodically.		The	
two	 regions	 are	 also	 in	 the	 same	 funding	 area	 under	 Proposition	 84,	 so	 ongoing	 coordination	 is	
particularly	important.	
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The	two	Regions	continue	to	strive	for	comprehensive	management	of	the	entire	watershed	and	to	
address	 common	 needs	 and	 concerns.	 While	 the	 two	 Regions	 function	 well	 separately,	 close	
coordination	is	beneficial	to	both.	
	
Greater	Los	Angeles	IRWM	Region	–	North	Santa	Monica	Bay	Sub‐region	
	
The	WCVC	IRWM	Region	shares	its	southern	boundary	with	the	North	Santa	Monica	Bay	Sub‐region	
of	the	Greater	LA	IRWM	Region.	Along	portions	of	this	boundary	lies	the	Malibu	Creek	Watershed.	
This	watershed	 is	 included	 in	 the	Greater	LA	 IRWM	Region’s	planning	effort.	As	described	above	
with	 other	 neighboring	 regions,	 representatives	 of	 each	 group	 attend	 the	 other	 group	meetings	
when	possible	and	have	coordinated	on	water	quality	issues	which	are	of	particular	concern	in	this	
watershed.	In	particular	the	two	Regions	have	collaborated	on	a	water	recycling	project	in	the	Oak	
Park	and	Lake	Sherwood	areas	and	will	continue	to	pursue	joint	projects	and	coordinate	our	IRWM	
efforts	 in	 the	 future.	 The	 entities	 in	 Ventura	 County	working	most	 closely	with	 the	 North	 Santa	
Monica	Bay	 Sub‐region	participants	 are	 the	Triunfo	 Sanitary	District,	 the	City	 of	 Thousand	Oaks,	
and	the	Ventura	County	Watershed	Protection	District.	This	coordination	has	focused	primarily	on	
TMDL	issues.	
	
Kern	County	IRWM	
	
Kern	County	lies	to	the	north	of	Ventura	County.	The	area	along	the	shared	boundary	is	U.S.	Forest	
Service	land	and	is	sparsely	populated.	Any	watershed	planning	and	related	efforts	in	that	area	are	
managed	by	the	Forest	Service.	There	is	no	shared	water‐related	infrastructure	with	Kern	County.		

3.9	Reducing	Dependence	on	Water	from	the	Sacramento‐San	Joaquin	Delta	
	

The	 Watersheds	 Coalition	 of	 Ventura	 County	 (WCVC),	 as	 part	 of	 the	 development	 and	
implementation	 of	 its	 Integrated	 Regional	 Water	 Management	 (IRWM)	 Plan,	 has	 clearly	
demonstrated	a	 strong	commitment	 to	 implement	projects	 that	help	 reduce	 local	dependence	on	
imported	water	from	the	Sacramento	‐	San	Joaquin	Delta	(Delta).	The	following	discussion:	

 Provides	an	 introduction	and	overview	to	WCVC,	describing	 local	and	 imported	water	
demands	within	Ventura	County.	

 Describes	 water	 and	 resource	 management	 strategies	 and	 specific	 WCVC	 projects	 to	
reduce	imported	water	demands.	

 Describes	 future	 IRWM	 Plan	 efforts	 to	 continue	 to	 reduce	 dependence	 on	 imported	
water.	

	

Water	Demand	and	Imported	Water	Needs	in	WCVC	

	

While	 about	 65	 percent	 of	 the	 total	 County	 water	 demand	 is	 supplied	 from	 local	 groundwater	
sources,	 imported	 water	 makes	 up	 about	 25	 percent	 of	 the	 water	 utilized	 in	 the	 County.	 	 This	
imported	water	and	is	currently	exclusively	State	Water	Project	(SWP)	water	from	the	Delta	though	
Colorado	River	water	may	be	imported	in	the	future.	The	balance	of	the	water	is	from	local	surface	
water	and	recycled	water.	Conservation	efforts	and	development	of	alternative	water	supplies	have	
reduced	 imported	 water	 demand	 from	 a	 high	 of	 about	 130,000	 AFY	 in	 2007	 to	 approximately	
104,103	AFY	 in	 2012.	However,	 in	many	 locations,	 it	 is	 necessary	 to	 blend	 imported	water	with	
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local	 groundwater	 supplies	 to	 meet	 water	 quality	 standards,	 and	 more	 than	 75	 percent	 of	 the	
County’s	population	continues	to	rely	on	imported	water	for	all	or	part	of	its	supply.	

	

SWP	 water	 used	 in	 the	 Calleguas	 Creek	 Watershed	 and	 the	 lower	 parts	 of	 the	 Santa	 Clara	
Watershed	 is	 obtained	 locally	 by	 Calleguas	 Municipal	 Water	 District	 (Calleguas)	 from	 the	
Metropolitan	Water	District	of	Southern	California	(Metropolitan)	for	delivery	to	retailers	serving	
the	southern	and	eastern	portions	of	the	County,	including	the	Cities	of	Thousand	Oaks,	Simi	Valley,	
Moorpark,	Camarillo,	Port	Hueneme,	Oxnard,	and	agricultural	entities	in	the	Region.		

	

Many	retail	purveyors	in	the	Calleguas	Creek	Watershed	have	no	source	of	potable	water	other	than	
Calleguas,	while	others	use	both	imported	water	and	local	groundwater.	The	projects	in	the	IRWM	
Plan	and	this	Proposal	will	help	the	Calleguas	Creek	Watershed	to	reduce	its	dependence	on	SWP	
water.	

	

The	Santa	Clara	River	Watershed	is	partially	dependent	upon	imported	water	from	the	SWP	from	
Calleguas.	 The	Cities	 of	Oxnard	 and	Port	Hueneme	 receive	 about	 50	percent	 of	 their	water	 from	
Calleguas	 with	 local	 groundwater	 making	 up	 the	 remainder.	 Additionally,	 the	 United	 Water	
Conservation	District	 has	 been	 using	 up	 to	 5,000	AFY	 of	 SWP	water	 (obtained	 directly	 from	 the	
SWP)	to	recharge	groundwater	within	the	Santa	Clara	River	Watershed.	

	

The	Ventura	River	Watershed	does	not	currently	receive	any	SWP	water.	However,	several	agencies	
hold	an	entitlement	for	15,000	AFY	of	SWP	water	that	they	are	not	currently	utilizing.	The	projects	
in	the	IRWM	Plan	and	this	Proposal	will	help	prevent	agencies	in	the	Ventura	River	Watershed	that	
are	not	currently	using	SWP	from	calling	upon	their	entitlement.	

With	current	and	future	projects	 in	the	WCVC	Region,	agencies	 in	Ventura	County	may	be	able	to	
reduce	current	SWP	usage	and	decrease	future	demand	for	imported	water	in	the	Calleguas	Creek	
and	Santa	Clara	Watersheds.	By	decreasing	SWP	demand,	the	water	quality,	ecosystem	quality,	and	
water	supply	of	the	Delta	can	be	maintained	and	improved	and	adverse	impacts	prevented.	

	

WCVC	IRWM	Plan	Goal	Addressing	Reducing	Dependence	on	Imported	State	Water	

	

The	first	of	the	WCVC	IRWM	Plan’s	six	goals	aims	to	reduce	dependence	on	imported	water:	

Goal	 #1	 ‐	 Reduce	 dependence	 on	 imported	 water	 and	 protect,	 conserve,	 and	 augment	 water	
supplies.	

This	goal	is	foundational	to	the	WCVC’s	IRWM	Plan	because:	

 Local	water	agencies,	especially	those	served	by	Calleguas,	understand	that	expanding	their	
water	 portfolios	 with	 local	 water	 supply	 options	 will	 increase	 water	 supply	 reliability.	
Reliable	water	is	a	basic	need.	

 The	 2011	 SWP	Delivery	 Reliability	 Report	 indicates	 that	 environmental	water	 needs	 and	
climate	change	will	result	in	decreases	in	SWP	deliveries	from	9	percent	to	70	percent	of	the	
maximum	 contract	 amount	 over	 an	 82‐year	 simulation	 period	 under	 current	 conditions.	
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Deliveries	are	expected	to	average	61	percent	of	maximum	contract	amount	under	current	
conditions,	 but	 decrease	 to	 approximately	 35	 percent	 of	maximum	 contract	 amount	 over	
multiple	 dry	 years.	 Anticipated	 deliveries	 under	 future	 conditions	 are	 similar.	 Therefore,	
SWP	 contractors	 such	 as	Metropolitan	 cannot	 rely	 on	 the	 SWP	 for	 delivery	 of	maximum	
contract	 amounts	 now	 or	 in	 the	 future	 compelling	 agencies	 to	 pursue	 and	 expand	 local	
water	supply	projects.	

 Metropolitan’s	water	rates	continue	to	rise.	In	2006	the	Tier	1	water	rate	was	$453/AF;	in	
2013	the	Tier	1	water	rate	is	$847/AF,	an	increase	of	87	percent.	Metropolitan	is	projecting	
an	average	rate	increase	of	5	to	6	percent	per	year	for	the	next	ten	years.	Development	of	
local	water	supplies	will	result	in	lower	costs	for	ratepayers	as	compared	to	Metropolitan’s	
water	rates	for	imported	water.	

	
WCVC	Strategies	to	Reduce	Dependence	on	Imported	Water	

	
Resource	Management	Strategies	are	being	implemented	in	the	Region	that	reduce	dependence	on,	
or	maintain	independence	from,	imported	water,	including:	water	quality	improvement,	water	use	
efficiency,	desalination,	water	recycling,	and	conjunctive	use.		

As	specified	 in	 the	 IRWM	Plan	Standards	 in	 the	Proposition	84	 IRWM	Grant	Program	Guidelines,	
IRWM	 Regions	 must	 consider	 implementing	 Resource	 Management	 Strategies	 (RMS)	 which	 are	
included	in	Volume	3	of	the	California	Water	Plan,	Update	2009.		In	order	to	improve	water	supply	
reliability,	water	agencies	are	working	to	diversify	the	water	resources	mix	to	reduce	dependence	
on	a	single	source	of	supply	with	the	recognition	that	enhancing	local	water	supplies	is	essential	for	
a	more	reliable	water	portfolio.	

With	the	variability	of	surface	water	and	groundwater	supplies	and	potential	uncertainty	about	the	
availability	 and	 cost	 of	 imported	 water,	 managing	 the	 quantity	 of	 water	 in	 Ventura	 County	 is	
critical.	 By	 increasing	 use	 of	 local	 supplies	 and	 reducing	 dependence	 on	 imported	 water,	 water	
supply	reliability	can	be	enhanced.	

As	 a	 result,	most	projects	 included	 in	 the	 IRWMP	 that	 contribute	 to	 increasing	 supply	 reliability,	
including	those	listed	in	Table	3‐7	share	a	common	focus	on	local	supply	enhancement.	
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TABLE	3‐7	

SELECT	WCVC	PROJECTS	THAT	REDUCE	DEPENDENCE	ON	IMPORTED	WATER	
Project Type  

Project Type    Partial List of Projects Applicable Resource 
Management Strategies that 

Reduce Dependence on 
Imported Water 

 
Water Use Efficiency 
 

 City of Port Hueneme – Meter 
Retrofit Program 

 Ventura County Farm Bureau 
Agricultural Water Efficiency 
Surveys – BMP 
Implementation 

 Ventura County Regional 
Urban Landscape Efficiency 
(VC‐RULE) 

 

 Urban water use efficiency
 Agricultural water use 

efficiency 

 
 
 
Salinity 
Management/Desalination 

 Calleguas Regional Salinity 
Management Pipeline 

 Camrosa Round Mountain 
Desalter 

 Lower Santa Clara River 
Basins Salt and Nutrient 
Management Plan 

 North Pleasant Valley, South 
Las Posas, Somis, and West 
Simi Desalters 

 Renewable Water Resource 
Management Program for the 
Southern Reaches of 
Calleguas Creek Watershed 

 

 Desalination – Brackish 
and Seawater 

 Salt and salinity 
management 

 Groundwater 
management 

 Conjunctive Management 

 
 
Recycled Water 

 CamSan/Camrosa Recycled 
Water Interconnection 

 Camrosa Expansion of Non‐
Potable Water System 

 Fillmore Integrated Water 
Recycling Project 

 Camrosa Expansion of Non‐
Potable Water System 

 Piru Treatment Plant Tertiary 
Upgrade 

 Recycled municipal 
wastewater 

 Groundwater 
management and aquifer 
remediation 

 Matching water quality to 
use 
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 Simi Valley Regional Recycled 
Water System 

 Waterworks District 1 
Recycled Water System ‐ 
Moorpark 

 
Groundwater 
Management/Conjunctive 
Use 

 El Rio Forebay Groundwater 
Contaminant Elimination 
Project 

 Las Posas Basin Conjunctive 
Use Study and ASR Project 

 Oxnard Forebay Groundwater 
Contaminant Elimination 
Project 

 El Rio Forebay and Piru 
Spreading Grounds 

 

 Conjunctive use and 
groundwater 
management 

 Groundwater/ aquifer 
remediation 

 

Stormwater  Capture  and 
Management 

 Multiple retention and 
spreading grounds projects 

 Low impact development 
standards 

 On‐site rainwater capture 
devices and storage facilities 

 Best management practices 
from MS4 permit ‐ for new 
construction to reduce runoff 

 Matching water quality to 
use 

 Pollution prevention 
 Urban runoff 

management 
 Relation to land use 

planning 

Note: These are only a few examples of projects being implemented in the Region 

	

Water	Use	Efficiency	(WUE)	

Water	 use	 efficiency	 is	 an	 important	 means	 to	 improve	 reliability.	 	 Water	 agencies	 in	 Ventura	
County	have	a	long	history	of	promoting	WUE.		As	discussed	in	Sections	6.3.1‐2	of	this	IRWM	Plan,	
local	 efforts	 to	 maximize	 water	 use	 efficiency,	 including	 the	 Ventura	 County	 Regional	 Urban	
Landscape	Efficiency	(VC‐RULE)	program,	started	with	the	drought	of	1976‐1977.	The	first	county‐
wide	WUE	program	began	in	1982	to	address	both	urban	and	agricultural	efficiency.	

Since	then,	most	of	the	urban	water	suppliers	in	Ventura	County	have	signed	the	California	Urban	
Water	Conservation	Council	Memorandum	of	Understanding	to	implement	WUE	Best	Management	
Practices.	 Since	 these	 urban	 water	 suppliers	 deliver	 water	 to	 approximately	 90	 percent	 of	 the	
urbanized	 users	 in	 the	 County,	 efficient	 water	 use	 is	 foundational	 to	 reducing	 the	 Region’s	
dependence	on	imported	water	use.	Efforts	across	the	Region	to	improve	agricultural	WUE	include	
the	Ventura	County	Resource	Conservation	District	Mobile	Irrigation	Efficiency	Lab,	which	provides	
free	 irrigation	 evaluations	 and	 recommendations	 for	 water	 and	 nutrient	 Best	 Management	
Practices.		
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Desalination	

Brackish	 water	 desalination	 is	 considered	 essential	 to	 increasing	 local	 supply	 reliability	 and	
reducing	dependence	on	 imported	water.	 “Brackish	water	desalination	solves	both	reliability	and	
quality	 goals	 in	 the	 Region.	 By	 desalting	 ground	 and	 surface	 water,	 salinity	 is	 reduced	 in	 the	
watershed	 for	 the	 benefit	 of	 all	 users.	 At	 the	 same	 time	 those	 impaired	 water	 resources,	 once	
treated,	augment	local	supplies	and	further	insulate	the	Region	from	threats	to	imported	water.”	

Much	of	the	local	groundwater,	especially	in	the	Calleguas	Creek	and	Santa	Clara	River	watersheds,	
has	 total	 dissolved	 solids	 levels	 that	 limit	 its	 use	 for	 municipal	 or	 agricultural	 supply	 without	
treatment. 

One	of	the	integrated,	long‐range,	regional	solutions	developed	for	the	Calleguas	Creek	Watershed	
is	construction	of	the	approximately	35‐mile	Regional	Salinity	Management	Pipeline	(SMP),	which	
will	provide	brine	disposal	from	brackish	groundwater	treatment	facilities.	This	project	is	essential	
to	expanding	use	of	local	groundwater	supplies,	thereby	reducing	dependence	on	imported	water.	
It	 is	estimated	 that	 the	pipeline	will	 enable	development	of	up	 to	40,000	AFY	of	new	 local	water	
supplies.	This	proposal	includes	a	brackish	groundwater	treatment	facility	that	will	utilize	the	SMP	
and	further	 the	IRWM	goal	 to	reduce	dependence	on	 imported	water.	 	A	priority	of	 the	Calleguas	
Municipal	Water	 District	 is	 to	minimize	 capital	 facilities	 projects	 related	 to	 importation	 of	 State	
Water	 in	 favor	 of	 local	 reliability	 projects	 (i.e.	 brackish	 groundwater	 treatment,	 recycling,	
conservation,	etc.)	

Wastewater	Recycling		

Recycled	wastewater	provides	a	valuable	source	of	supplemental	local	water	to	reduce	dependence	
on	Delta	water	supplies	and	is	recognized	in	the	IRWM	Plan	as	an	essential	element	of	a	balanced	
water	supply	portfolio.	 	Recycled	water	 in	Ventura	County	holds	great	potential	as	an	alternative	
water	source	and	a	means	to	improve	water	supply	reliability.	

By	 making	 recycled	 water	 available	 for	 non‐potable	 uses,	 another	 drought‐proof	 and	 constant	
source	of	water	is	created	for	some	users.	In	addition,	other	potable	supplies	are	made	available	for	
potable	purposes.	The	result	is	improved	use	of	local	supply,	increasing	water	supply	reliability	and	
reducing	dependence	on	imported	SWP	water.		

Many	wastewater	treatment	plants	in	the	County	recycle	a	portion	of	their	effluent.	Several	others	
are	 planning	 or	 implementing	projects	 to	 initiate	 or	 expand	 recycled	water,	 such	 as	 the	 projects	
funded	in	Round	One.	Table	3‐1	includes	information	about	recycling	efforts.	 	These	projects	help	
reduce	 the	 Region’s	 dependence	 on	 imported	water.	 	 The	 County	 of	 Ventura,	 along	with	 several	
partner	 agencies,	 is	 currently	 preparing	 a	 Salt	 and	Nutrient	Management	 Plan	 in	 order	 to	move	
forward	with	developing	additional	recycled	water	projects.	

Conjunctive	Management	and	Groundwater		

There	are	extensive	conjunctive	use	facilities	in	Ventura	County,	allowing	the	Region	to	maximize	
utility	 of	 available	 water	 resources.	 Efforts	 were	 initiated	 in	 response	 to	 the	 serious	 concern	 of	
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seawater	 intrusion	 in	 the	 1950s.	 Currently	 conjunctive	 use	 is	 implemented	 through	 stormwater	
recharge,	in‐lieu	deliveries	of	recycled	water,	and	inter‐basin	transfers.	

The	Freeman	Diversion	on	the	Santa	Clara	River	uses	storm	flows	to	recharge	the	groundwater	of	
the	Oxnard	Plain.	Santa	Felicia	Dam	at	Lake	Piru	stores	surface	water	for	later	release	into	the	Santa	
Clara	River	contributing	to	improved	storage	and	basin	management.	In	addition,	the	Conejo	Creek	
diversion	 provides	 in‐lieu	 surface	waters	 to	meet	 irrigation	 demands	within	 the	 areas	 of	 severe	
groundwater	overdraft.	

Groundwater	 management	 is	 critical	 for	 ensuring	 the	 long‐term	 sustainability	 of	 the	 County’s	
largest	 local	 water	 resource.	 Most	 groundwater	 basins	 in	 the	 Region	 either	 have	 an	 existing	
groundwater	 management	 institution	 or	 are	 in	 the	 process	 of	 developing	 a	 groundwater	
management	 plan.	 The	 Fox	 Canyon	 Groundwater	 Management	 Agency	 (FCGMA)	 and	 Ojai	 Basin	
Groundwater	Management	Agency	(OBGMA)	are	special	act	districts	with	the	authority	to	manage	
groundwater.	 The	 FCGMA	 manages	 the	 coastal	 basins	 of	 the	 Santa	 Clara	 River	 and	 Calleguas	
Watersheds,	 while	 the	 OBGMA	manages	 the	 Ojai	 Basin	 located	 in	 the	 Ventura	 River	Watershed.	
Collectively,	the	FCGMA	and	OBGMA	manage	more	than	half	of	the	groundwater	used	in	the	Region.	
Outside	 of	 the	 areas	 managed	 by	 the	 special	 act	 districts,	 local	 agencies	 and	 stakeholders	 are	
developing	 AB	 3030	 groundwater	 management	 plans	 to	 ensure	 sustainable	 use	 of	 the	 other	
primary	groundwater	basins	within	the	Region.	Lastly,	the	Santa	Paula	Basin,	located	in	the	Santa	
Clara	River	Watershed,	is	adjudicated	and	is	managed	by	a	local	advisory	committee	that	reports	to	
a	judge	in	accordance	with	a	1996	judgment.	

Stormwater	Capture	and	Management	

Stormwater	can	function	as	a	resource	when	properly	managed	and	protect	local	water	quality	so	
that	it	can	be	put	to	beneficial	use	as	well	as	reducing	flooding.		The	County	of	Ventura,	Watershed	
Protection	District,	has	worked	collaboratively	with	 local	municipalities	since	1992	to	meet	clean	
water	regulations	and	manage	the	Stormwater	Quality	Management	Program.		These	partners	work	
together	 to	 improve	 stormwater	 quality,	 monitor	 the	 health	 of	 local	 watersheds,	 and	 meet	 the	
compliance	 regulations	 of	 the	 Ventura	 Countywide	 National	 Pollutant	 Discharge	 Elimination	
System	 (NPDES)	Municipal	 Separate	 Storm	 Sewer	 System	 (MS4)	 permit	 as	 adopted	 by	 the	 State	
under	 the	Clean	Water	Act.	 	 	 The	County’s	 Stormwater	Quality	Management	Program	has	been	a	
model	 of	 success	 as	 local	 Cities	 and	 communities	 have	 supported	 clean	water	 and	 safe	 beaches.			
The	 mission	 statement	 for	 the	 program	 is	 to:	 Enhance,	 protect,	 and	 preserve	 water	 quality	 in	
Ventura	County	water	bodies	using	proactive	and	innovative	ideas	for	preservation	of	biodiversity,	
ecological	viability,	 and	human	health.	The	Program’s	goal	 is	 to	work	as	a	 countywide	 team	with	
public	agencies,	private	enterprise,	the	environmental	community	and	the	general	public	to	locally	
implement	 Clean	Water	 Act	 requirements,	 balancing	 the	 actions	 taken	with	 social	 and	 economic	
constraints.	

In	addition	to	the	benefits	of	 improved	water	quality,	stormwater	can	be	made	available	 for	 local	
beneficial	uses	 through	recharge,	direct	capture,	 treatment,	and	subsequent	storage.	 	Stormwater	
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can	be	captured	on	site	through	rain	catchment	devices	and	either	used	directly	or	stored	for	future	
use	for	landscape	irrigation	or	other	uses.			

Enhancing	 local	 water	 supplies,	 and	 reducing	 dependence	 on	 SWP	 water	 through	 increased	
retention,	treatment,	and	storage	of	stormwater	holds	great	potential	for	the	Region.	 	This	will	be	
accomplished	through	implementation	of	best	management	practices	associated	with	the	Region’s	
MS4	Permit	and	integrated	projects	developed	through	the	IRWM	planning	effort.	

Future	IRWM	Plan	Efforts	to	Continue	to	Reduce	Dependence	on	Imported	Water	

The	 goal	 to	 reduce	 demand	 will	 continue	 to	 be	 central	 to	 the	 WCVC’s	 IRWM	 efforts	 given	 the	
Region’s	ongoing	need	 for	 imported	water,	 the	 increasing	 cost	of	 that	water,	 and	 its	 increasingly	
uncertain	 reliability.	 Water	 use	 efficiency,	 desalination,	 recycled	 water,	 conjunctive	 use,	
groundwater	 management,	 and	 stormwater	 capture	 and	 treatment	 will	 continue	 to	 be	 critical	
strategies	 in	 the	Region	 for	 increasing	 local	water	supply	 reliability	and	reducing	dependence	on	
imported	water.	Urban	water	suppliers	in	the	Region	will	continue	water	use	efficiency	efforts	to,	in	
part,	meet	 new	 per	 capita	 demand	 reduction	 targets	 set	 forth	 in	 the	water	 code.	 The	 continued	
progress	 of	 the	 regional	 Salinity	 Management	 Pipeline	 will	 allow	 the	 Region	 to	 greatly	 expand	
groundwater	desalination	and	increase	use	of	local	resources.	The	proposed	North	Pleasant	Valley	
Groundwater	 Desalter	 demonstrates	 the	 continued	 implementation	 of	 this	 strategy.	 Efforts	 to	
expand	 water	 recycling	 are	 ongoing,	 including	 implementation	 of	 projects	 recently	 funded	 with	
IRWM	Implementation	Grant	funds.	
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SECTION	4.0 ‐	WCVC	STAKEHOLDER	INVOLVEMENT,	GOVERNANCE,	AND	
COORDINATION	

This	 section	 addresses	 stakeholder	 involvement,	 the	 governance	 structure	 and	 process,	 and	
coordination	 in	 the	 Watersheds	 Coalition	 of	 Ventura	 County	 (WCVC)	 IRWM	 Region	 and	 with	
neighboring	regions.	
		

4.1	Overview	
	
The	IRWM	Program	in	Ventura	County,	governed	by	the	WCVC,	has	been	very	successful.		A	number	
of	factors	contribute	to	this	success,	including	the	long	history	of	collaboration	among	local	entities	
addressing	water	management	challenges,	the	diverse	and	engaged	nature	of	stakeholders	currently	
working	together,	and	the	watershed	focus	of	the	IRWM	Program.	Water,	sanitation	and	floodplain	
managers,	 planners,	 environmental	 and	 agricultural	 interests,	 and	 other	 community	 groups	 in	
Ventura	County	have	worked	collaboratively	over	the	past	40	years	to	manage	water	and	natural	
resources,	long	before	the	promulgation	of	IRWM	legislation.		
	
The	 WCVC	 was	 formed	 in	 2006	 to	 serve	 as	 the	 regional	 water	 management	 group	 (RWMG)	
responsible	 for	 development	 and	 implementation	 of	 the	 IRWM	 Plan	 and	 overseeing	 the	 IRWM	
Program	 in	Ventura	County.	 	 The	WCVC	 includes	a	broad	 spectrum	of	 stakeholders	 representing	
water	resource	management	interests	and	concerns.	The	WCVC	IRWM	Program,	and	preparation	of	
the	IRWM	Plan	Update,	are	collaborative	efforts	involving	many	agencies	and	organizations	with	a	
vested	 interest	 in	 improving	 water	 supply,	 water	 quality,	 flood	 management,	 recreation,	 and	
ecosystems	within	Ventura	County.			
	
Also	 contributing	 to	 the	 success	 of	 the	 WCVC	 IRWM	 Program	 is	 the	 somewhat	 informal	 and	
consensus‐driven	nature	of	 the	group	and	the	high	 level	of	stakeholder	support	and	engagement.		
Active	stakeholders	are	primarily	those	individuals	most	knowledgeable	about	their	area	of	expertise	
and	 related	 needs	 and	 also	 those	 most	 involved	 in	 design	 and	 implementation	 of	 projects	 and	
programs.			
	
The	stakeholder	process,	governance,	and	coordination	process	were	built	on	this	strong	foundation	
of	 collaboration	 and	 consensus	 and	 are	 closely	 linked	 and	 are	 therefore	 addressed	 in	 the	 same	
section.			

4.2	Stakeholder	Identification	and	Engagement	
	
A	 “stakeholder”	as	defined	by	 the	2010	Proposition	84	 IRWM	Guidelines	 refers	 to	 “an	 individual,	
group,	 coalition,	 agency	 or	 others	 who	 are	 involved	 in,	 affected	 by,	 or	 have	 an	 interest	 in	 the	
implementation	of	a	specific	program	or	project.”		There	are	many	stakeholders	actively	engaged	in	
IRWM	activities	 in	 the	 Region	 focused	 primarily	 at	 the	 individual	watershed	 level.	 	WCVC	 is	 the	
primary	group	of	stakeholders	that	come	together	to	address	solutions	to	regional	and	watershed‐
based	challenges	as	part	of	the	IRWM	Program.			The	members	of	WCVC	are	dedicated	to	addressing	
common	objectives	and	resolving	local	water	challenges	in	a	collaborative,	cost‐effective	manner.	
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4.2.1	Watersheds	Coalition	of	Ventura	County	

	
The	Regional	Water	Management	Group	for	the	IRWM	Region	is	the	Watersheds	Coalition	of	Ventura	
County	(WCVC).		The	WCVC,	formed	in	2006,	is	comprised	of	most	of	the	entities	in	the	Region	which	
have	 statutory	 authority	 over	 water	 management	 as	 well	 as	 many	 other	 entities	 with	 direct	
responsibility	 for	water,	wastewater,	or	resource	management.	 	 It	 is	a	 large,	 inclusive	group,	and	
decisions	are	made	by	consensus.			See	Table	4‐1	for	a	list	of	participating	entities.		The	WCVC	IRWM	
Region	was	 formally	 accepted	by	DWR	 in	 2009	as	part	 of	 the	Proposition	84	Region	Acceptance	
Process.	
	
The	WCVC	has	5	 committees	 (general	membership,	 the	 steering	 committee	 and	 three	watershed	
committees),	which	are	engaged	in	a	variety	of	local	planning	efforts	including	development	of	the	
updated	 Integrated	 Regional	 Water	 Management	 Plan	 (IRWMP),	 implementation	 of	 integrated	
projects	identified	in	the	IRWMP	and	development	of	future	plans	and	project	ideas	(for	Proposition	
84	 and	 other	 sources	 of	 funding)	 to	 address	 the	 goals	 in	 the	WCVC	 IRWM	 Plan.	WCVC	 general	
membership	and	steering	committee	meet	two	to	six	times	per	year,	while	the	individual	watershed	
committees	meet	eight	to	twelve	times	per	year	depending	on	the	need.			See	Appendix	F	for	a	copy	
of	the	Charter	and	Appendix	E	for	a	copy	of	the	MOU	which	further	describe	the	structure	of	WCVC.	

There	is	a	fee	structure	in	place	to	fund	ongoing	planning	efforts	of	the	WCVC,	which	includes	21	
member	 organizations	 (Cities,	 water	 and	 sanitation	 agencies,	 County	 entities,	 etc).	 Non‐
governmental	agencies	are	not	required	to	provide	funding	support,	though	they	receive	the	same	
benefits	of	participation	as	those	providing	the	funding.		

There	is	no	particular	membership	requirement,	and	the	level	of	involvement	of	participants	varies	
depending	on	their	role	or	interest	in	the	process.		Some	participants	follow	activities	of	the	group	
through	email	communications	and	the	website,	while	others	come	to	every	meeting	and	are	engaged	
in	many	aspects	of	the	process	of	IRWM	planning	and	implementation	in	the	Region.	
	

4.2.2	How	Stakeholders	are	Identified	and	Included	
	
As	previously	mentioned,	prior	to	establishment	of	the	WCVC	IRWM	program,	there	were	already	
groups	of	stakeholders	working	together	to	address	water	management	issues	and	collaborate	on	
solutions.		After	passage	of	Proposition	50,	these	same	stakeholders,	as	well	as	additional	entities,	
participated	 in	two	local	groups	focused	on	developing	IRWM	Plans:	the	Calleguas	Creek	Steering	
Committee	and	the	Ventura	Countywide	Integrated	Regional	Water	Management	Group.		In	2006,	at	
the	 request	 of	 the	Department	 of	Water	Resources	 (DWR),	 and	 in	 order	 to	 be	 eligible	 to	 receive	
Proposition	50	Implementation	Grant	funding,	these	two	groups	merged.		Since	the	establishment	of	
the	WCVC,	the	number	and	variety	of	stakeholders	has	continued	to	expand.			
	
Most	stakeholders	become	involved	in	the	WCVC	at	the	watershed	level.	 	Each	of	the	three	major	
watersheds	has	a	watershed	committee	which	focuses	on	the	unique	needs	and	characteristics	of	
that	watershed	and	 its	 stakeholders.	 Stakeholders	also	participate	 in	 regional	 efforts	 and	 tend	 to	
focus	on	topics	of	interest	to	them	such	as	water	use	efficiency,	drought	planning,	water	recycling,	
habitat	restoration,	or	flood	management.	Diverse	points	of	view	are	considered	and	represented	in	
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the	decision‐making	process,	and	the	entire	Region	benefits	from	the	specific	areas	of	expertise	and	
unique	viewpoints	and	contributions	that	each	member	brings	to	the	process.	
	
As	 part	 of	 the	 WCVC	 IRWM	 program,	 stakeholders	 collaborate	 through	 sharing	 information,	
identifying	 goals	 and	 objectives,	 monitoring	 progress,	 identifying	 and	 implementing	 projects,	
discussing	funding	alternatives,	and	assessing	future	needs.		It	is,	in	fact,	the	stakeholders	themselves	
that	are	responsible	for	the	successful	implementation	of	the	WCVC	IRWM	Region’s	programs	and	
projects.	
	
For	 the	most	part,	 the	 committees	 that	 comprise	 the	WCVC	 are	 informal,	 though	 they	have	 each	
adopted	their	own	approach	to	decision‐making,	election	of	officers,	and	other	procedures.		Please	
see	 the	 watershed	 specific	 sections	 for	 further	 detail	 about	 each	 of	 the	 watershed	 committees	
described	briefly	below.	
	
Each	watershed	in	the	County	is	unique	and	attracts	a	different	mix	of	stakeholders.		The	primary	
means	 of	 outreach	 to	 new	participants	 is	 through	 public	 events,	 the	website,	 contacts	 from	new	
organizations	and	entities	provided	by	existing	stakeholders,	and	contacting	local	organizations	to	
get	their	representatives	involved	(a	recent	example	has	been	a	representative	from	the	League	of	
Women	 Voters	 attending	 committee	 meetings).	 	 Diverse	 points	 of	 view	 are	 represented	 in	
discussions	 at	 these	 meetings,	 as	 well	 as	 during	 the	 development	 of	 goals	 and	 objectives,	
performance	measures,	 and	 potential	 implementation	 programs	 and	 projects.	 	 Some	 topics	with	
particularly	diverse	viewpoints	include:	land	use	policies,	mechanisms	to	balance	natural	resources	
with	 urban	 and	 agricultural	 demands,	 approaches	 to	 address	 water	 quality	 degradation,	 and	
strategies/projects	to	meet	increasing	demands	for	new	supplies.	
	
Calleguas	Creek	Steering	Committee	
	
Started	 in	1996,	 the	Calleguas	Creek	Steering	Committee	 (CCSC)	was	 first	 formed	 to	develop	 the	
Calleguas	Creek	Watershed	Management	Plan	(WMP)	and	work	with	local	stakeholders	to	address	
critical	 water	 quality	 challenges.	 	 The	 CCSC	 is	 a	 comprehensive,	 stakeholder‐driven	 group	 that	
addresses	resource	management	and	protection	for	the	341‐square	mile	Calleguas	Creek	Watershed	
in	southeastern	Ventura	County.	Watershed	stakeholders	initiated	the	WMP	in	response	to	a	clear	
need	 to	 work	 cooperatively	 and	 responsibly	 to	 develop	 a	 comprehensive	 plan	 which	 would	
guarantee	the	long‐term	health	of	natural	resources	in	the	Watershed.	The	first	phase	of	the	CCSC	
efforts	 included	 the	 development	 of	 action	 recommendations	 and	 technical	 tools	 to	 address	
coordinated	 environmental	 and	 resource	 management	 by	 public	 agencies	 and	 private	 sector	
participants.	 	 The	 next	 phase	 focused	 on	 how	 responsible	 parties	 in	 the	 Watershed	 could	 act	
collectively	to	address	significant	water	quality	improvements	and	meet	the	mandatory	standards	of	
the	Federal	Clean	Water	Act	and	California	Porter‐Cologne	Act.		Subsequently	the	group	has	worked	
together	to	develop	and	implement	solutions	to	water	quality	challenges,	develop	integrated,	multi‐
benefit	projects	identified	in	the	IRWM	Plan,	and	coordinate	responses	to	regulatory	requirements	
affecting	local	stakeholder	entities.	
	
The	CCSC	meets	as	necessary	for	action	items	and	to	allow	discussion	of	issues	facing	the	Watershed,	
including	those	of	the	IRWMP.		See	further	discussion	in	the	watershed	specific	section	(Appendix	A).	
The	CCSC	meetings	are	open	to	the	public	and	all	other	interested	parties.			
	



2014	Integrated	Regional	Water	Management	Plan	
   

 

4‐4	
 
					Section	4.0	–	Stakeholder	Involvement,	Governance	and	Coordination	

	

	
	
Lower	Santa	Clara	River	Watershed	Committee	(Ventura	County)	

In	July	2006,	a	stakeholder	group	was	formed	to	focus	on	long‐term	watershed	management	in	the	
areas	 along	 the	 lower	 Santa	 Clara	 River	 Watershed.	 	 The	 lower	 Santa	 Clara	 River	 Watershed	
Committee	(SCRWC)	was	formed	as	part	of	the	Watersheds	Coalition	of	Ventura	County	(WCVC).		The	
lower	SCRWC	coordinates	closely	with	the	upper	Santa	Clara	River	Watershed	IRWM	stakeholder	
group.	
	 	
The	SCRWC	has	 focused	 its	efforts	on	developing	objectives	and	 future	project	concepts	 that	will	
address	water	issues	and	problems	in	the	Watershed.	 	Attendance	at	these	meetings	has	included	
more	 than	30	people	 representing	State	 and	Federal	 agencies	 (such	as	 Fish	and	Wildlife	 Service,	
Army	Corps	of	Engineers,	Regional	Water	Quality	Control	Board)	and	local	water	agencies,	Cities,	the	
local	Resource	Conservation	District,	U.C.	Cooperative	Extension,	the	County	Board	of	Supervisors,	
and	public	interest	and	environmental	groups	(such	as	the	Nature	Conservancy,	Friends	of	the	Santa	
Clara	River).	 	Interested	parties	from	Los	Angeles	County	such	as	the	City	of	Santa	Clarita,	Castaic	
Lake	Water	Agency,	Newhall	Land	and	Farming,	County	Sanitation	Districts,	and	Los	Angeles	County	
Public	Works	Agency	are	also	participating	in	the	SCRWC	meetings.		
	
SCRWC	meetings	are	 typically	held	every	other	month.	 	Representatives	of	 the	upper	Santa	Clara	
River	IRWM	group	frequently	attend	these	meetings.		These	meetings	are	open	to	the	public	and	all	
other	interested	parties.			
	

Ventura	River	Watershed	Council	

The	Ventura	River	Watershed	Council	was	formed	in	May	of	2006	and	meets	every	four	to	six	weeks.		
The	 Council	 is	 comprised	 of	 a	 diverse	 group	 of	 interests	 within	 the	Watershed	 and	 has	 grown	
substantially	 in	 recent	 years.	 	 In	 2011,	 a	Watershed	 Coordinator	was	 hired	with	 grant	 and	 local	
funding	to	develop	a	watershed	management	plan,	expand	the	stakeholder	group,	enhance	outreach	
to	 the	 public,	 and	 implement	 more	 comprehensive	 strategies	 for	 watershed	 management.		
Attendance	at	these	meetings	typically	includes	more	than	40	people	representing	diverse	interests.		
The	Council	now	has	its	own	leadership	group	and	a	charter.		The	Council	is	the	stakeholder	group	in	
the	Ventura	River	Watershed	guiding	development	and	implementation	of	the	IRWMP.	

The	Coordinator	has	successfully	expanded	the	stakeholder	group	 including	the	addition	of	more	
agricultural	 and	 business	 interests,	 homeless	 advocates,	 landowners,	 and	 neighborhood	 groups.		
Watershed	 University	 Ventura	 River,	 held	 in	 2010,	 generated	 tremendous	 new	 interest	 in	 the	
Watershed	which	facilitated	the	expansion	of	the	Council.		In	addition,	the	Council	now	has	its	own	
charter,	 goals,	 website,	 database,	 and	 document	 library.	 	 Several	 times	 a	 year	 the	 Council	 holds	
evening	meetings	 to	 facilitate	participation	of	 the	public.	 The	Council’s	meetings	 are	open	 to	 the	
public	and	all	other	interested	parties.			
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4.2.3	Watersheds	Coalition	Members	and	Participants	(RWMG)	
	
The	following	table	includes	a	list	of	stakeholders	in	the	WCVC,	and	their	role	in	the	planning	process.	

 
Table	4‐1	

 
 

Agency or Organization  
Participated in 
IRWM Plan 
Development 

Adopted IRWMP or 
Provided Letter of 

Support 

Other Levels of 
Participation1 

Cities 
City of Camarillo    
City of Fillmore    
City of Moorpark – water service provided by 
County of Ventura Waterworks District #1     
City of Ojai –water service provided by Golden 
State Water     
City of Oxnard    
City of Santa Paula    
City of Port Hueneme    
City of Simi Valley    
City of Thousand Oaks    
City of Ventura (San Buenaventura)    
Wholesale Water Agencies 
Calleguas Municipal Water District    
Casitas Municipal Water District    
United Water Conservation District    
Major Retail Water Agencies2 
Camrosa Water District    
Meiners Oaks County Water District  
Ventura River County Water District  
Pleasant Valley Mutual Water Company  
Ventura County Waterworks District #1 ‐ 
Moorpark     
Ventura County Waterworks District #8 – Simi 
Valley     
Golden State Water Company    
Fillmore Irrigation Company  

                                                 
1 Other levels of participation including but not limited to receiving WCVC emails, coordination of IRWM 
information, presentations, meetings. 
2 There are more than 160 smaller water purveyors, primarily mutual water companies, which are not 
listed. 
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Agency or Organization  
Participated in 
IRWM Plan 
Development 

Adopted IRWMP or 
Provided Letter of 

Support 

Other Levels of 
Participation1 

Channel Islands Beach Community Services 
District   
County Agencies 
Ventura County Public Works Agency    
Ventura County Executive Office  
Ventura County Resource Management Agency 
Ventura County Watershed Protection District   
Ventura County Board of Supervisors    
Ventura County Agricultural Commissioner  
Environmental Stewardship Organizations 
Friends of the Santa Clara River    
Matilija Coalition  
Ventura County Resource Conservation District   
California Wildlife Conservation Board  
California Native Plant Society  
Ojai Valley Land Conservancy   
Ventura Hillsides Conservancy  
The Nature Conservancy    
Wetlands Recovery Project  
Trust for Public Land   
Surfrider Foundation    
Ventura Coastkeeper  
Santa Barbara Channelkeeper  
Santa Monica Mountains Conservancy  
Sierra Club – Ventura Chapter 
State, Federal, and Regional Agencies and 
Universities 
Regional Water Quality Control Board – Los 
Angeles Region   
California Coastal Commission  
California Coastal Conservancy  
U.C. Cooperative Extension – Farm Advisor  
University of California – Santa Barbara  
California State University – Channel Islands  
California Department of Fish and Wildlife  
California Department of Water Resources  
Southern California Assoc. of Governments  
California Department of Parks and Recreation 
U.S. Forest Service –Los Padres National Forest 
Natural Resources Conservation Service  
U.S. Army Corps of Engineers 
U.S. Environmental Protection Agency  
U.S. Bureau of Reclamation  
U.S. Fish and Wildlife Service  
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Agency or Organization  
Participated in 
IRWM Plan 
Development 

Adopted IRWMP or 
Provided Letter of 

Support 

Other Levels of 
Participation1 

Naval Base Ventura County  
Wastewater Agencies 
Ojai Valley Sanitary District    
Camarillo Sanitary District    
Saticoy Sanitary District    
Ventura Regional Sanitation District    
Groundwater Basin Management Authorities
Fox Canyon Groundwater Management Agency 
– per California Water Code     
Ojai Basin Groundwater Management Agency –
per California Water Code     
Santa Paula Basin Pumpers Association – court 
adjudicated     
City of Fillmore/United Water Conservation 
District – groundwater managers of Fillmore and 
Piru Groundwater Basins per AB 3030 provisions 

 

Community Organizations and Recreational 
Interests 
Association of Water Agencies of Ventura 
County   
Santa Monica Mountains Recreation and 
Conservation Authority   
Rancho Simi Recreation and Park District  
Pleasant Valley Park and Recreation District  
Conejo Recreation and Parks District  
League of Women Voters  
Flood Management Agencies 
Ventura County Watershed Protection District   
Native American Tribes 
Individual members of various bands of the 
Chumash Tribe and Wishtoyo Foundation   
Agricultural and Business Groups 
Farm Bureau of Ventura County  
Building Industry Association  
Ventura County Economic Development 
Association     
Coalition of Labor Agriculture and Business  
Limoneira Ranch 
Other	Potential	Participants	

 Neighborhood	councils,	social	justice	organizations,	property	owner	groups	
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4.2.4	Involvement	of	Disadvantaged	Communities	(DACs)	and	Native	American	Tribes	
	
Disadvantaged	Communities	(DACs)	
	
In	the	2006	IRWM	Plan,	very	few	areas	meeting	the	definition	of	Disadvantaged	Communities	(80%	
of	the	households	in	a	census	tract	having	incomes	below	the	statewide	Median	Household	Income)	
were	identified	in	the	Region.		Due	to	changing	economic	conditions,	many	Ventura	County	residents,	
as	in	other	regions	of	California,	have	experienced	either	unemployment	or	a	drop	in	income.		Based	
on	the	most	recent	American	Community	Survey	5‐Year	Estimate	(2007‐11),	there	are	more	census	
tracts	 in	 Ventura	 County	 that	 have	 a	 concentration	 of	 residents	 with	 income	 levels	 below	 the	
threshold	of	80	percent	of	the	median	household	income	($49,305)	than	there	were	a	few	years	ago.	
These	areas	now	qualify	as	Disadvantaged	Communities	(DACs).		Residents	in	some	of	these	areas	
are	 served	 by	 small,	 rural	 water	 companies	 (mutual	 water	 companies)	 that	 lack	 the	 staff	 and	
resources	to	address	some	of	the	needs	of	these	areas	(i.e.	adequate	fire	flow	capacity).		The	WCVC	
and	individual	water	agencies	have	reached	out	to	representatives	of	the	small	water	companies	and	
residents	in	DAC	areas	to	discuss	water	supply,	quality	and	sanitation	issues,	and	identify	potential	
sources	of	assistance.			
	
Native	American	Tribes	
	
There	are	 several	Native	American	 tribes	 represented	 in	Ventura	County	 including	 the	Chumash,	
Barbareno	and	Ventureno	Indians.	There	has	been	ongoing	outreach	to	tribal	interests	throughout	
the	 IRWM	planning	 process	 beginning	 in	 2005.	 	 The	Native	 American	Heritage	 Commission	was	
contacted	to	confirm	the	appropriate	contacts	for	further	outreach.		Local	tribal	interests	are	loosely	
organized	and	consist	primarily	of	individuals.		These	individuals	are	included	in	the	outreach	e‐mails	
and	periodically	attend	meetings.	 	WCVC	staff	have	met	with	these	 individuals	to	determine	their	
primary	interests	and	cultural	values	and	preferences.		In	particular,	they	strongly	value	preservation	
of	 the	 ecosystems	 and	 species	 (i.e.,	 California	 Steelhead	 trout	 populations)	 which	 sustained	
indigenous	tribes	for	centuries.		Other	stakeholders	share	this	value	which	has	been	reflected	in	the	
habitat	goal,	as	well	as	a	variety	of	restoration	projects	proposed	and/or	implemented	in	the	Region.	

4.2.5	Other	Stakeholder	Groups	
	
In	addition	to	the	WCVC	watershed	committees,	there	are	a	number	of	other	ongoing	projects	and	
programs	(related	to	IRWM	Plan	goals)	within	Ventura	County	with	independent	stakeholder	groups.		
The	WCVC	IRWM	Program	collaborates	with	these	groups.			See	partial	list	in	the	table	below:		
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Table	4‐2	

	
Other	Stakeholder	Groups	Cooperating	with	WCVC*	

 
Watershed or Area Covered  Name of Group 

 
Calleguas Creek Watershed 

TMDL Stakeholders’ group
Las Posas Basin Users group
Greenway/Trails group
Municipal water purveyors group 

 
Santa Clara River Watershed 

Coastal Conservancy – Santa Clara River Parkway Project
Ventura  County  Watershed  Protection  District/Los  Angeles 
County Public Works/U. S. Army Corps Feasibility Study on the 
Santa Clara River 
Friends of the Santa Clara River
Santa Paula Creek Committee
Trustee Council

 
Ventura River Watershed 

Matilija  Dam  Ecosystem  Restoration  Project  Design  and 
Oversight Committee 
Friends of the Ventura River
Algae TMDL parties stakeholder advisory group 
Habitat Conservation Plan Advisory Committee 
Ojai Valley Green

 
Regional or Countywide 

Ventura County Stormwater Management Group
Association of Water Agencies of Ventura County and Channel 
Counties Water Utilities Association 
Farm Bureau of Ventura County – Ventura County Agricultural 
Irrigated Lands Group 
City County Planning Association
Ventura County Natural Floodplain Management Group
Regional Water Use Efficiency group 
Wetlands Recovery Task Force
Fox Canyon Groundwater Management Agency 
League of Women Voters Water Committee 

* This is only a partial list of related stakeholder groups 

4.2.6	How	Stakeholders	Participate	in	Selecting	and	Implementing	Plan	Goals	and	Resource	
Management	Strategies	
	
Successful	implementation	of	any	IRWM	Plan	depends	on	engaged	and	involved	stakeholders	from	
diverse	backgrounds,	representing	all	aspects	of	water	resource	management.	 	Local	stakeholders	
should	participate	in	developing	the	IRWM	Plan	by	helping	to	identify	goals,	resource	management	
strategies,	 implementation	 programs	 and	 projects,	 and	 should	 also	 participate	 in	 ongoing	 Plan	
implementation.	 	Without	 “buy	 in”	 from	 those	 stakeholders	 needed	 to	 implement	 programs	 and	
projects,	the	IRWM	Plan	cannot	be	implemented	effectively.		Stakeholders	in	the	WCVC	Region	have	
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been	actively	engaged	in	all	of	these	activities,	primarily	through	involvement	with	the	watershed	
committees.	 	 Each	 watershed	 committee	 considered	 goals,	 objectives,	 resource	 management	
strategies,	and	projects	for	inclusion	in	the	WCVC	IRWM	Plan	Update	and	shared	their	input	with	the	
WCVC	Steering	Committee	and	General	Membership.	

4.2.7	Public	Outreach	and	Involvement	
	
The	WCVC	 is	dedicated	 to	 involving	 the	public	 in	 the	 IRWM	Program.	 	The	primary	way	 that	 the	
general	public	in	Ventura	County	is	involved	in	local	IRWM	planning	efforts	is	through	local	public	
interest	 groups	 that	 participate	 in	 the	 watershed	 committees	 and	 the	 WCVC	 or	 that	 work	
collaboratively	to	address	issues	being	addressed	in	the	IRWM.		There	are	many	organizations	within	
the	County	actively	working	toward	improving	water	resources	and	the	environment.		Many	of	these	
organizations	existed	prior	to	the	IRWM	program	and	most	are	now	partners	with	the	IRWM	effort.	
	
All	WCVC	meetings	are	open	to	the	public	and	meeting	dates	and	agendas	are	posted	on	the	WCVC	
website.	 	The	public	can	have	direct	 involvement	 in	 the	 IRWM	process	by	becoming	 involved	the	
WCVC	 watershed	 committees	 or	 through	 the	 public	 interest	 groups	 that	 participate	 in	 the	
committees.		The	public	can	access	information	about	the	IRWM	process	and	the	WCVC	through	its	
website	(www.watershedscoalition.org)	and	on	Facebook.		Other	outreach	methods	have	included	
special	events,	articles	in	local	newspapers	and	other	media	coverage,	and	through	regular	e‐mail	
communications.		These	public	involvement	methods	have	all	been	used	during	the	IRWM	process	
beginning	in	2002	when	Proposition	50	was	approved	by	the	voters.			
	
Two	very	successful	special	events	related	to	the	IRWM	planning	process	were	conducted	in	2005	
and	2010	by	the	U.C.	Cooperative	Extension	and	its	partners.		The	events	were	workshops	entitled	
“Watershed	U”	and	focused	on	existing	conditions	and	emerging	issues	of	concern	in	the	Santa	Clara	
River	 and	Ventura	River	Watersheds.	 	Members	of	 the	public	 as	well	 as	 representatives	of	 State,	
Federal	and	local	agencies,	and	non‐profit	and	environmental	groups	participated.				
	
A	 recent	 special	 event	 was	 conducted	 in	 2012	 during	Watershed	 Awareness	 Month	 when	 local	
entities	sponsored	events	focused	on	public	outreach	and	education.	 	Public	workshops	have	also	
been	held	on	different	topics,	such	as	climate	change,	historical	ecology,	and	water	quality,	which	are	
important	components	of	the	IRWM	program.		Public	notices	of	these	types	of	events	are	included	in	
newspaper	 ads,	 legal	 notices	 and	 press	 releases,	 and	 are	 posted	 on	 the	WCVC	 and	 local	 agency	
websites.	

4.3	Governance	Structure	and	Process	

4.3.1	Overview	

	
The	IRWM	Region	in	Ventura	County	has	been	governed	by	the	WCVC	since	2006.	 	The	County	of	
Ventura	 County	 Executive	 Office	 provides	 staff	 support,	 program	management	 and	 IRWM	 grant	
administration	for	the	WCVC,	as	well	as	applying	for	IRWM	grants	on	their	behalf.		The	WCVC	meets	
the	requirement	 that	 the	group	 include	“three	or	more	 local	agencies,	at	 least	 two	of	which	have	
statutory	 authority	 over	 water	 supply	 and	 water	 management…”	 as	 evidenced	 by	 the	 list	 of	
stakeholders	contained	in	Table	4‐1.			
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4.3.2	Governance	Structure	

	
Two	agreements	among	participating	entities	and	the	County	of	Ventura	guide	management	of	the	
Region:	the	Memorandum	of	Understanding	(MOU),	and	the	Charter.		The	current	WCVC	MOU	(see	
Appendix	 E)	 was	 adopted	 in	 2008	 and	 was	 recently	 extended	 to	 2018.	 The	 MOU	 reflects	 the	
consolidation	of	two	predecessor	IRWM	groups:	the	Ventura	Countywide	Integrated	Regional	Water	
Management	Planning	Group	formed	 in	2004,	and	the	Calleguas	Creek	Steering	Committee	which	
was	created	in	1996.		
	
The	WCVC	Charter	was	adopted	in	2009	to	formalize	the	governance	structure,	define	the	roles	of	
the	various	 committees,	 and	describe	 the	decision‐making	process.	 	The	charter	was	amended	 in	
2013	(see	Appendix	F	for	a	copy	of	the	full	WCVC	Charter).		The	purpose	of	the	Charter	is	to:	
		

A. Provide	 for	 a	 common	understanding	of	 Integrated	Regional	Water	Management	 (IRWM)	
organization	and	administration.	

B. Provide	an	orderly	procedure	for	making	consensus	decisions	related	to	IRWM	planning	and	
management	issues.	

C. Provide	an	orderly	procedure	for	making	consensus	decisions	related	to	future	IRWM	grant	
proposals.	

D. Comply	with	State	IRWM	planning	requirements.	

E. Provide	financial	transparency	for	IRWM	expenditures.	

	
The	 WCVC	 governance	 structure	 is	 comprised	 of	 the	 General	 Membership,	 which	 represents	
interested	stakeholders	from	throughout	the	Region;	the	Steering	Committee,	which	is	comprised	of	
two	representatives	from	each	watershed	committee	and	the	Program	Director	(County	of	Ventura);	
and	three	watershed	committees	that	represent	the	Santa	Clara	River,	Ventura	River	and	Calleguas	
Creek	Watersheds.	 	 The	 organizational	 structure	 of	 the	WCVC	 is	 depicted	 on	 Figure	 4‐1	 and	 the	
governance	 roles	of	 the	General	Membership,	 Steering	Committee,	 and	Watershed	Committees	 is	
described	below	Figure	4‐1.		
	
The	types	of	entities	and	individuals	actively	participating	in	the	WCVC	IRWM	Program	include:	
	

 The	10	cities	in	Ventura	County,	which	represent	water,	sanitation,	flood	management,	and	
land	use	planning.	

 The	County	of	Ventura,	which	represents	water,	stormwater,	 flood	management,	 land	use	
planning,	waterworks	operations,	and	conducts	ecosystem	restoration.		

 Major	water	wholesale	agencies.	
 County	water	districts	and	private	water	companies.	
 Sanitation	districts.	
 Non‐governmental	environmental	and	public	interest	groups.		
 Agricultural	and	business	groups.	
 State	and	Federal	agencies.	
 Groundwater	basin	management	authorities.	
 Community	organizations	and	recreation	facility	providers.	
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 Native	American	Tribal	members.	
 Interested	persons.	

	
A	 complete	 list	 of	member	 entities,	 including	 those	 that	 adopted	 or	 supported	 the	 2006	
IRWM	Plan,	is	provided	in	Table	4‐1.		

 
 The	governance	structure	is	shown	in	the	diagram,	and	further	described	below.	
 

Figure 4-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
General	Membership:	This	is	the	full	RWMG	and	consists	of	all	of	the	interested	stakeholders	in	the	
WCVC	IRWM	Region.		The	General	Membership	has	the	ultimate	authority	for	decisions	related	to	
the	IRWM	Plan.		The	General	Membership	is	the	forum	for	integration	of	regional	water	management	
issues,	projects,	and	concerns.	More	than	200	agencies,	interest	groups,	and	individuals	are	included	
in	the	General	Membership,	and	new	members	are	always	welcome.		Since	2006,	more	than	30	new	
groups	and	individuals	have	been	added	to	the	General	Membership.			There	are	no	requirements	for	
membership	and	there	are	no	dues	levied	for	membership	on	any	of	the	committees	that	are	part	of	
the	WCVC.		Funding	for	the	WCVC	is	provided	by	twenty‐one	local	entities	that	serve	as	the	funding	
partners.	 	 The	 general	 membership	 typically	 meets	 twice	 a	 year.	 	 In	 addition	 to	 meetings,	 the	
stakeholders	 receive	 regular	 email	 communications	 and	 information	 posted	 on	 the	 website	
(www.watershedscoalition.org).		Approximately	35	to	40	people	attend	WCVC	General	Membership	
meetings.	

As	the	RWMG,	the	General	Membership	has	the	ultimate	decision‐making	authority	on	behalf	of	the	
IRWM	 Region,	 acting	 on	 recommendations	 of	 the	 Steering	 Committee	 related	 to	 IRWMP	
amendments,	the	priority	list	for	projects	to	be	included	in	IRWM	grant	applications,	and	the	policies	
or	procedures	 that	 govern	 the	WCVC.	 	Decisions	are	made	by	 consensus,	 and	 there	 is	 rarely	 any	
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dissent	when	a	vote	is	taken.	The	General	Membership	is	supported	by	the	WCVC	Chair	and	the	IRWM	
Project	Manager.	
	
Steering	Committee:	Established	in	2009,	the	Steering	Committee	is	the	leadership	group	for	the	
WCVC	 and	 is	 comprised	 of	 two	 appointed	 representatives	 from	 each	 of	 the	 three	 watershed	
committees	and	the	Program	Director,	 for	a	total	of	seven	members.	 	The	IRWM	Project	Manager	
provides	coordination	and	support.	 	The	Program	Director	chairs	the	meetings	but	does	not	vote.	
Steering	Committee	members	 represent	 the	 interest	of	 their	 individual	watersheds	and	 integrate	
those	interests	into	the	broader	regional	plan.		They	also	act	as	a	conduit	to	keep	the	stakeholders	of	
their	respective	watersheds	informed	of	actions	taken	at	the	regional	level.		The	Steering	Committee	
provides	programmatic	and	fiscal	oversight	to	the	ongoing	IRWMP	process	and	directs	both	the	work	
plan	and	cost	allocations	 for	the	twenty‐one	agencies	providing	 financial	support	 for	 the	regional	
effort.			
	
The	Steering	Committee	meets	approximately	four	to	six	times	per	year	to	address	issues	that	pertain	
to	the	entire	Region	and	discuss	policy	issues,	project	selection,	grant	application	and	management,	
and	 amendments	 to	 the	 IRWM	 Plan.	 	 The	 Steering	 Committee	 receives	 input	 from	 the	 three	
watershed	committees,	and	when	regional	action	is	needed,	makes	recommendations	to	the	General	
Membership	for	final	action.		Administrative	support	to	the	Steering	Committee	is	provided	by	the	
WCVC	Chair	and	the	IRWM	Project	Manager.			
	
Watershed	 Committees:	 Santa	 Clara	 River,	 Ventura	 River	 and	 Calleguas	 Creek	 Watershed	
Committees	comprise	the	watershed	committee	component	of	the	IRWM	governance	structure.		The	
watershed	 committees	meet	 either	monthly	 or	 bi‐monthly	 depending	 on	 the	 need	 and	 focus	 on	
policies,	issues,	projects,	and	concerns	relevant	to	each	individual	watershed,	as	well	as	those	topics	
common	to	all	three	watersheds.		The	stakeholder	groups	and	entities	represented	in	the	watershed	
committees	vary	somewhat,	and	there	is	some	overlap	among	watersheds	(i.e.,	State,	Federal	and	
County	agencies,	agricultural	groups,	 regional	non‐governmental	organizations).	 	Each	watershed	
committee	establishes	goals,	objectives	and	performance	measures,	and	identifies	implementation	
projects	 and	programs.	 	Decisions	are	made	on	 a	 consensus	basis	 and	 forwarded	 to	 the	Steering	
Committee	 for	 discussion	 and	 action	 prior	 to	 being	 considered	 by	 the	 General	 Membership	 as	
required	by	the	WCVC	Charter.		Support	to	the	Santa	Clara	River	Watershed	Committee	is	provided	
by	the	IRWM	Project	Manager.			The	Calleguas	Creek	Watershed	Steering	Committee	is	supported	by	
staff	of	the	Calleguas	Municipal	Water	District.		The	Ventura	River	Watershed	Council	is	supported	
by	 a	Watershed	 Coordinator	 operating	 from	 the	 Ojai	 Valley	 Land	 Conservancy	 office.	 	 For	more	
information	about	each	watershed	committee,	see	Section	4.2.	

	
The	 core	 focus	 of	 the	WCVC	 has	 been	 regional	 water	management,	 and	 that	 focus	will	 continue	
regardless	of	the	availability	of	State	grant	funding.		WCVC	members	recognize	the	effectiveness	and	
efficiency	 of	 working	 together	 to	 develop	 mutually	 beneficial	 projects	 that	 address	 specific	 and	
regional	needs	in	a	way	that	would	not	otherwise	be	possible	or	cost‐effective	for	individual	entities	
working	on	their	own.		This	participation	and	cooperation	has	become	essential	because	the	financial	
resources	to	fund	projects	are	diminishing,	decreasing	the	ability	of	agencies	to	fund	projects	on	their	
own.		Collaboration	on	joint	projects	leverages	these	declining	funds	for	the	good	of	the	community.	
	
The	 focus	 of	 the	WCVC	 governance	 has	 been	 the	 primary	 factor	 contributing	 to	 the	 success	 and	
sustainability	of	the	IRWM	planning	process.	 	 	The	governance	structure	encourages	agencies	and	
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individuals	 to	 participate	 and	 stay	 engaged	 because	 they	 are	 able	 to	 focus	 on	 issues	 in	 their	
immediate	area	of	interest	first	and	then	see	the	connection	with	larger	regional	issues.		This	focus	
fosters	consensus	building	and	avoids	problems	that	can	occur	when	the	scale	of	planning	gets	too	
broad.		It’s	easier	to	feel	ownership	of	the	process	(i.e.,	it’s	our	process	instead	of	their	process)	when	
you	are	able	to	focus	on	what	matters	most	to	you.	 	The	WCVC	is	a	collection	of	watershed‐based	
interests	that	come	together	to	address	solutions	to	regional	problems.	
	
The	governance	structure	has	led	to	a	strong	and	sustainable	IRWM	program	for	the	past	four	years.		
Though	 there	 are	 procedures,	 the	 overall	 process	 is	 fairly	 informal	 and	 flexible,	 which	 allows	
stakeholders	to	participate	at	different	levels	depending	on	their	time	and	interest.		The	WCVC	has	
been	successful	in	obtaining	more	than	$43	million	in	IRWM	Grants	as	a	result	of	the	group’s	ability	
to	reach	consensus	on	goals,	objectives	and	projects,	and	because	of	strong	collaboration	among	all	
of	the	members.		WCVC	members	work	effectively	together	even	when	conflicts	arise.		Stakeholders	
are	willing	 to	 compromise	 in	 the	 interest	 of	meeting	 regional	 needs	 and	 often	 the	 benefits	 they	
receive	 strengthen	 their	 own	 organization.	 	 Positive	 working	 relationships	 among	 stakeholders,	
informed	 decision‐making,	 and	 a	 strong	 desire	 for	 program	 success	 are	 facilitated	 by	 the	WCVC	
governance	structure	and	have	been	a	hallmark	of	the	effectiveness	of	the	Region.	This	structure	and	
process	will	be	continued	into	the	foreseeable	future.	

4.3.3	Effective	Decision‐Making	
	
Description	of	Consensus	Based	Decision‐making:	
	
The	following	is	a	description	of	consensus	decision‐making	which	provides	background	regarding	
how	decisions	are	made	by	the	WCVC.		
	
“Consensus	 decision‐making	 is	 a	 group	 decision‐making	 process	 that	 seeks	 the	 consent	 of	 all	
participants.	Consensus	may	be	defined	…	as	an	acceptable	resolution,	one	that	can	be	supported,	even	
if	 not	 the	 "favorite"	 of	 each	 individual.	 Consensus	 is	 defined	 by	Merriam‐Webster	 as,	 first,	 general	
agreement,	 and	 second,	 group	 solidarity	 of	 belief	 or	 sentiment.	 It	 has	 its	 origin	 in	 the	 Latin	word	
cōnsēnsus	(agreement),	which	is	from	cōnsentiō	meaning	literally	feel	together.	It	is	used	to	describe	
both	the	decision	and	the	process	of	reaching	a	decision.	Consensus	decision‐making	is	thus	concerned	
with	the	process	of	deliberating	and	finalizing	a	decision,	and	the	social	and	political	effects	of	using	this	
process.	
	

Consensus	decision‐making	attempts	to	provide	outcomes	such	as:		

 Better	Decisions:	Through	including	the	input	of	all	stakeholders	the	resulting	proposals	may	better	
address	all	potential	concerns.	

 Better	 Implementation:	A	process	 that	 includes	and	respects	all	parties,	and	generates	as	much	
agreement	 as	 possible	 sets	 the	 stage	 for	 greater	 cooperation	 in	 implementing	 the	 resulting	
decisions.	

 Better	 Group	 Relationships:	 A	 cooperative,	 collaborative	 group	 atmosphere	 can	 foster	 greater	
group	cohesion	and	interpersonal	connection.	
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As	a	decision‐making	process,	consensus	decision‐making	aims	to	be:		

 Agreement	Seeking:	A	consensus	decision‐making	process	attempts	to	help	everyone	get	what	they	
need.	

 Collaborative:	Participants	contribute	to	a	shared	proposal	and	shape	it	into	a	decision	that	meets	
the	concerns	of	all	group	members	as	much	as	possible.		

 Cooperative:	Participants	in	an	effective	consensus	process	should	strive	to	reach	the	best	possible	
decision	for	the	group	and	all	of	its	members,	rather	than	competing	for	personal	preferences.	

 Egalitarian:	All	members	of	a	consensus	decision‐making	body	should	be	afforded	…	equal	input	
into	the	process.	All	members	have	the	opportunity	to	present,	and	amend	proposals.	

 Inclusive:	As	many	stakeholders	as	possible	should	be	involved	in	the	consensus	decision‐making	
process.	

 Participatory:	 The	 consensus	 process	 should	 actively	 solicit	 the	 input	 and	 participation	 of	 all	
decision‐makers”	

	
Source:		Wikipedia	
	
Decision‐Making	in	WCVC	
	
The	WCVC	decision‐making	process	 is	based	on	this	consensus	approach.	 	 	As	described	above,	
consensus	 is	a	process	used	 to	reach	 the	highest	 level	of	agreement	without	dividing	 the	
participants	 into	 factions.	 	 	When	 actions	 are	 required,	 such	 as	 adoption	 of	 or	 revision	 to	 the	
Charter,	 MOU,	 project	 list,	 goals,	 or	 other	 actions	 that	 require	 formal	 support	 of	 the	WCVC,	 the	
recommendations	flow	from	the	watershed	committees,	to	the	Steering	Committee,	to	the	General	
Membership	group,	which	has	the	final	decision‐making	authority.		Consensus	has	always	been	the	
goal	and	through	informal	“voting,”	has	almost	always	been	achieved.	This	process	encourages	and	
facilitates	participation	at	the	local	and	regional	levels.	 	While	there	have,	at	times,	been	opinions	
expressed	by	individual	stakeholders	that	differ	from	the	majority	of	the	group,		consensus	is	reached	
because	participants	recognize	the	importance	of	reaching	decisions	that	are	in	the	best	interest	of	
the	Region	as	a	whole.	
	
Decisions	are	made	at	publicly	noticed	meetings	and	are	 the	result	of	deliberations	based	on	 the	
information	presented	to	the	group.		The	decisions	of	the	watershed	committees	are	conveyed	to	the	
Steering	Committee,	and	the	Steering	Committee	decisions	are	conveyed	to	the	General	Membership	
typically	via	e‐mail.	
	
The	Region	has	been	implementing	a	collaborative,	multi‐stakeholder	process	through	the	WCVC,	its	
Watershed	Committees,	as	well	as	related	groups,	to	address	water	management	strategies	that	are	
contained	in	the	WCVC	IRWM	Plan.		This	process	addresses	water	management	issues	and	develops	
integrated,	multi‐benefit,	regional	solutions	and	projects	that	emphasize	environmental	stewardship.		
Diverse	points	of	view	have	been	and	will	continue	to	be	considered	and	represented	throughout	the	
decision‐making	process.	
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4.3.4	Collaborative	Process	Used	to	Establish	IRWM	Plan	Goals,	Objectives,	and	Performance	
Measures	
	 	
Establishment	of	the	six	primary	goals	contained	in	this	IRWM	Plan	began	with	review	and	evaluation	
of	the	applicability	of	and	continued	need	for	the	five	goals	adopted	in	the	2006	IRWM	Plan.	Following	
review	and	discussion,	the	previous	5	goals	(then	called	objectives)	were	deemed	to	be	necessary	
and	appropriate	for	this	current	IRWM	Plan	as	well	as	the	addition	of	a	new	goal	to	address	climate	
change	impacts.		
	
The	 process	 for	 developing	 the	 new	 goals	 began	 with	 discussions	 and	 recommendations	 at	 the	
watershed	committee	level	followed	by	ratification	by	the	Steering	Committee	and	approval	by	the	
General	Membership.		The	process	was	open	and	inclusive,	and	the	goals	were	adopted	by	building	
consensus	among	the	participants.		

4.3.5	Long‐Term	Implementation	of	the	IRWM	Plan	
	
IRWM	Planning	is	an	ongoing	process	within	the	Region.		Stakeholder	committees	in	the	WCVC	meet	
on	a	regular	basis	to	continue	the	process	of	identifying	and	supporting	solutions	to	regional	water	
management	problems,	a	process	that	began	after	the	passage	of	Proposition	50.		The	WCVC	Steering	
Committee	guides	the	IRWM	Program	staff	and	consultants	in	the	ongoing	efforts	to	implement	the	
annual	 work	 plan	 as	 well	 as	 the	 IRWM	 Plan.	 	 These	 activities	 include	 maintaining	 the	 regional	
database	 and	 new	 web	 portal	 and	 website,	 coordinating	 various	 elements	 of	 the	 Plan	 with	
implementing	 agencies,	 plan	 performance	 monitoring,	 and	 providing	 necessary	 administrative	
support	to	achieve	IRWM	Plan	objectives.		In	addition	to	hundreds	of	hours	devoted	to	the	program	
by	WCVC	members,	the	IRWM	Program	activities	are	supported	by	County	CEO	staff	at	no	cost	to	the	
Program.		A	consultant	hired	by	the	County	serves	as	program	“staff”	and	has	on	office	in	the	CEO’s	
office.		The	IRWM	Plan	is	supported	by	all	ten	Cities	and	all	major	retail	water	purveyors,	and	by	each	
of	 the	wholesale	water	 agencies,	which	have	major	 responsibilities	 for	water	management	 in	 the	
watersheds	–	as	well	as	many	other	entities.	

4.3.6	Updating	or	Amending	the	IRWM	Plan,	Including	Interim	Changes	and	Formal	Changes	
	
When	first	adopted	in	2006,	the	WCVC	IRWM	Plan	was	intended	to	be	a	dynamic	document,	reflecting	
the	 changing	needs	 of	 the	Region	 and	 incorporating	new	 information	 and	 resource	management	
strategies.		As	specified	in	Section	6	of	the	2006	IRWM	Plan,	the	process	for	updating	information	or	
adding	 new	 projects	 includes	 the	 publication	 of	 addendums	 to	 the	 Plan,	 which	 serve	 as	 interim	
changes	to	the	Plan	that	are	made	in	between	more	formal	updates	to	the	Plan.			The	first	Addendum	
was	published	in	2010,	the	second	in	2013.		Each	WCVC	IRWM	Plan	Addendum	was	prepared	in	order	
to	 add	 new	 projects	 as	 described	 in	 the	 project	 review	 process	 of	 the	 IRWM	 Plan.	 	 This	 is	 the	
mechanism	established	by	the	WCVC	to	add	new	projects	to	the	Plan.	The	first	formal	update	to	the	
Plan	is	reflected	in	this	document:	the	2014	IRWM	Plan	Update.	 	The	2014	WCVC	IRWM	Plan	was	
developed	by	WCVC	staff,	consultants	and	stakeholders	in	compliance	with	the	2012	Proposition	84	
IRWM	Plan	Standards	and	reflects	changes	in	the	Region	since	2006.	
	
A	new	interactive	web	portal	has	been	developed	by	a	consultant	with	input	from	WCVC	staff	and	
stakeholders.	Ongoing	maintenance	of	the	WCVC	IRWM	portal	will	be	facilitated	by	WCVC	staff	as	
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well	as	stakeholders	and	will	serve	as	 the	 focal	point	 for	sharing	data	and	 information,	collecting	
project	 ideas,	 linking	 stakeholders	 to	 each	 other	 and	 to	 the	 information	 that	 helps	 them	 better	
participate	in	the	ongoing	IRWM	program.		The	portal	will	also	provide	an	efficient	mechanism	for	
updating	 elements	 of	 the	 IRWM	 Plan	 as	 needed	 and	 to	 keep	 it	 current	 and	 relevant.	 Additional	
information	on	the	web	portal	can	be	found	in	Section	9	–	Data	Management	and	Technical	Analysis.		

4.3.7	Effective	Communication	Internal	and	External	to	WCVC	
	
Effective	 communication	 is	 essential	 to	 effective	 collaboration,	 implementation	 and	 consensus	
building.		Stakeholders	in	the	WCVC	IRWM	Program	have	a	variety	of	ways	to	obtain	information	and	
make	their	voices	heard.		Perhaps	the	most	effective	way	is	through	face‐to‐face	meetings.		There	are	
regular	meetings	of	the	WCVC	General	Membership,	the	Steering	Committee	and	the	three	watershed	
committees.				At	the	meetings,	stakeholders	discuss	a	variety	of	topics	related	to	specific	projects,	
studies,	and	ongoing	IRWM	planning	and	implementation	efforts.	 	As	a	result	of	the	open	meeting	
process	and	ongoing	communication,	participants	have	developed	strong	relationships	and	a	high	
level	of	trust	that	has	made	it	possible	to	reach	consensus	on	many	issues	that	might	otherwise	create	
conflicts.	
	
Another	important	way	WCVC	stakeholders	communicate	is	through	e‐mail.	 	E‐mail	messages	are	
regularly	 distributed	 to	 a	 large	 list	 of	 stakeholders	 regarding	 IRWM	 programs,	 projects,	 and	
activities.		There	are	currently	more	than	200	individuals	and	agencies	on	the	list.		
	
The	 regularly	 updated	 WCVC	 website	 is	 another	 communication	 vehicle	 to	 enhance	 public	 and	
stakeholder	awareness	of	the	IRWM	Plan,	projects,	programs,	grant	funding,	watershed‐level	efforts,	
meetings,	and	resources	and	links.		A	new	web	portal	is	being	developed	that	will	serve	this	function	
even	more	effectively	and	eventually	the	website	will	be	phased	out.	Additionally,	WCVC	members	
have	access	to	a	project	management	and	communication	website	called	Basecamp,	which	provides	
an	avenue	for	local	stakeholders	to	stay	connected	and	to	post	documents	and	messages	to	the	group.		
These	communication	channels	have	been	effective	and	will	be	continued.	

4.3.8	Balanced	Access	and	Opportunity	for	Participation	in	the	IRWM	Program	
	
There	is	a	broad	level	of	participation	in	the	WCVC	from	different	types	of	stakeholders	in	the	Region.		
There	is	no	requirement	to	contribute	financially	to	participate.		New	members	are	welcome	to	join	
the	watershed	committees	or	the	general	membership	at	any	time	and	thereby	become	part	of	the	
governance	structure.		Steering	Committee	membership	is	by	appointment	from	the	three	watershed	
committees.		There	is	no	cost	associated	with	serving	on	the	Steering	Committee	and	representatives	
to	 the	 Steering	 Committee	 are	 not	 required	 to	 be	 among	 the	 21	 entities	 that	 fund	 the	 ongoing	
program	costs.		No	changes	are	anticipated	to	the	current	funding	structure	or	process.	
	

4.4	Coordination	of	WCVC	IRWM	Program	Projects	and	Activities	
	
Successful	implementation	of	IRWM	projects	and	program	activities	requires	a	lot	of	coordination	
among	a	diverse	group	of	stakeholder.	 	Stakeholders	engaged	 in	the	WCVC	IRWM	Program	range	
from	 interested	 citizens	 to	 larger	 scale	 agencies	 implementing	 multi‐million	 dollar	 projects.		
Coordination	 of	 water	 management	 issues,	 priorities	 and	 project	 selection	 and	 implementation	
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occurs	 as	 part	 of	 the	WCVC’s	 IRWM	 planning	 effort	 and	 stakeholder	 process.	 This	 coordination	
minimizes	duplication	of	effort	and	helps	in	the	development	regional,	 integrated	solutions	to	the	
Region’s	challenges	and	conflicts.	
	
As	described	on	the	previous	pages	of	this	section,	is	coordination	is	achieved	through	regional	water	
management	group	(WCVC)	meetings,	smaller	working	groups,	watershed	committee	meetings,	e‐
mail	communications	and	the	WCVC	website.	 	The	newly	developed	WCVC	IRWM	web	portal	will	
serve	as	another	means	for	stakeholders	and	project	proponents	to	share	information	about	their	
projects,	including	status	of	implementation.		Please	see	Section	9	for	more	information	about	the	
web	portal.	
	
Regional	 coordination	 has	 led	 to	 development	 of	 joint	 agency	 projects	 such	 as	 the	 Salinity	
Management	Pipeline	(a	series	of	brackish	water	de‐salters	and	pipelines	to	distribute	waste	to	the	
ocean),	the	Regional	Water	Use	Efficiency	forum	that	led	to	creation	of	the	Water	Wise	Gardening	
website,	the	lower	Santa	Clara	River	Parkway	Project,	and	the	Groundwater	Recovery	Enhancement	
and	Treatment	(GREAT)	project	which	will	ultimately	function	as	a	regional	recycled	water	facility.		
For	more	information	about	the	relationship	of	local	water	management	planning	activities	with	the	
IRWM	Program	please	see	Section	11	–	Relation	to	Local	Water	Planning.		
	
In	summary,	there	are	many	water	resource	management	efforts	underway	across	the	County	which	
are	coordinated	through	the	IRWM	Program,	the	Association	of	Water	Agencies	of	Ventura	County	
and	other	groups	(see	Table	4‐2).		This	has	been	the	case	for	many	years	and	has	led	to	cost	effective	
and	efficient	solutions	to	many	local	water	related	conflicts.		Ongoing	coordination	is	essential	to	the	
success	 of	 the	 WCVC	 IRWM	 Region,	 particularly	 when	 faced	 with	 challenges	 such	 as	 long‐term	
droughts.	

4.4.1	Coordination	with	Adjacent	IRWM	Regions	
 
The	WCVC	IRWM	Region	and	adjacent	IRWM	Regions	(Santa	Barbara	County,	Greater	Los	Angeles	
and	the	Upper	Santa	Clara	River	Watershed)	work	together	to	efficiently	plan	and	implement	IRWM	
programs	and	projects.		Please	see	Figure	3‐18	in	Section	3	–	Region	Description	‐	for	a	map	showing	
the	 adjacent	 IRWM	 Regions.	 	 The	 water	 management	 issues,	 strategies	 and	 projects	 being	
implemented	within	all	of	these	Regions	are	very	similar.			Each	Region	is	facing	significant	challenges	
such	as	groundwater	overdraft,	water	quality	degradation,	increasing	populations	and	the	need	to	
import	State	Water	to	meet	local	demands.		Some	of	these	Regions	are	adjacent	to	the	coast	and	are	
experiencing	seawater	 intrusion	into	shallow	aquifers	due	to	groundwater	pumping.	 	There	are	a	
wide	 variety	 of	 climate	 zones	 represented	 by	 these	 Regions	 ‐	 which	 include	 coastal	 plains,	 oak	
woodlands,	high	deserts	and	higher	elevation	mountainous	areas.	
	
As	previously	described,	 the	WCVC	 IRWM	Region	encompasses	most	of	Ventura	County	with	 the	
exception	of	the	portion	of	the	Malibu	Creek	Watershed	that	lies	within	the	County.		That	area	has	
been	included	in	the	Greater	LA	IRWM	Region	for	IRWM	planning	and	implementation	purposes.	The	
WCVC	IRWM	Region	shares	a	few	watersheds	and	groundwater	basins	with	neighboring	or	adjacent	
regions,	and	as	described	below	a	variety	of	collaborative	programs	have	been	 implemented	that	
address	shared	resources.	 	 IRWM	regions	adjacent	 to	Ventura	County	 (or	sharing	a	groundwater	
basin	as	is	the	case	with	San	Luis	Obispo	County)	include:	
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 Santa	Barbara	IRWM	Region	to	the	west	
 San	Luis	Obispo	IRWM	Region	–	with	a	shared	groundwater	basin	
 Upper	Santa	Clara	IRWM	Region	to	the	north	and	east	
 Greater	LA	IRWM	Region,	specifically	the	North	Santa	Monica	Bay	Sub‐region	to	the	south	

	
Santa	 Barbara	 and	 San	 Luis	 Obispo	 IRWM	 Regions	 are	 in	 the	 Central	 Coast	 hydrologic	 region	
(Funding	Area)	for	the	purposes	of	Proposition	84	funding.		WCVC,	Upper	Santa	Clara	and	Greater	LA	
Regions	are	in	the	Los	Angeles	Funding	Area.		Santa	Barbara	and	San	Luis	Obispo	Counties	are	also	
in	a	different	Regional	Water	Quality	Control	Board	area	–	Region	3,	while	most	of	the	WCVC,	Upper	
Santa	Clara	and	Greater	LA	Regions	are	part	of	Region	4.			
	
Stakeholders	in	the	adjoining	IRWM	Regions	share	information	and	have	been	working	together	to	
address	 issues	 and	 priorities	 that	 are	 mutually	 beneficial	 through	 ongoing	 meetings	 and	
communication	 and	 sometimes	 development	 of	 joint	 projects.	 Specific	 coordination	 efforts	 with	
adjoining	IRWM	regions	include:		
	
 Attending	regional	water	management	group	meetings	in	neighboring	regions	
 Including	representatives	from	neighboring	Regions	on	IRWM	email	distribution	lists		
 Including	links	to	all	neighboring	regions	on	individual	websites		
 Regular	meetings	to	discuss	further	ways	to	coordinate,	identify	joint	projects,	and	discuss	

current	and	future	joint	activities	
 
It	is	widely	recognized	that	effective	and	comprehensive	integrated	water	management	cannot	be	
confined	within	arbitrary	or	political	boundaries	particularly	when	natural	resource	areas	are	not	
neatly	contained	within	those	boundaries.		Coordination	with	these	adjacent	regions	will	continue	to	
provide	cross‐regional	benefits.	
	
Further	information	about	coordination	among	IRWM	Regions	adjacent	to	the	WCVC	IRWM	Region	
follows:	
	
The	Santa	Barbara	and	San	Luis	Obispo	County	IRWM	Regions	
	
Santa	Barbara	County	lies	to	the	west	of	Ventura	County.		When	efforts	to	pass	Proposition	50	were	
initiated	in	2002,	agencies	in	Santa	Barbara	and	Ventura	County	met	with	agencies	in	other	counties	
to	discuss	how	to	collaborate	in	the	formation	of	IRWM	Regions	and	the	development	of	projects.		
Subsequently,	Santa	Barbara	and	Ventura	Counties	each	formed	their	own	IRWM	Region.		In	2006	
Ventura,	 Santa	 Barbara,	 and	 San	 Luis	 Obispo	 Counties	 began	 inter‐County	 dialogue	 through	 a	
workshop	to	address	IRWM	issues	and	explore	ways	to	collaborate.	
	
There	 are	 no	 significant	 water	 management	 conflicts	 between	 the	 WCVC	 Region	 and	 the	 Santa	
Barbara	County	Region.		The	counties	are	very	similar	in	terms	of	land	use	patterns	and	resources.		A	
significant	 number	 of	 people	 commute	 from	 Ventura	 County	 to	 Santa	 Barbara	 County	 for	
employment.	
	
	In	terms	of	shared	resources,	a	small	portion	of	the	Rincon	Creek	Watershed	and	a	larger	portion	of	
the	 Cuyama	 River	Watershed	 and	 Groundwater	 Basin	 lie	 within	 both	 regions.	 	 These	 areas	 are	
sparsely	populated,	and	there	is	no	shared	infrastructure.		In	2007	a	watershed	management	plan	
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was	adopted	for	the	Rincon	Creek	Watershed.		While	Ventura	County	representatives	reviewed	the	
plan,	the	actions	to	implement	the	Plan	are	largely	being	taken	by	entities	in	Santa	Barbara	County.		
Representatives	 from	 both	 Ventura	 and	 Santa	 Barbara	 Counties	 meet	 periodically	 to	 identify	
additional	opportunities	to	collaborate	along	this	watershed.	
	
The	Cuyama	Groundwater	Basin	is	a	very	large	basin	which	underlies	Ventura	and	Santa	Barbara	
Counties	as	well	as	a	small	portion	in	San	Luis	Obispo	County.		This	important	basin	is	in	a	state	of	
overdraft	and	the	USGS	and	the	County	of	Santa	Barbara,	have	been	engaged	in	a	multi‐year	study	to	
address	 groundwater	 hydrology	 and	 water	 quality.	 	 Ventura	 County	 and	 San	 Luis	 Obispo	 have	
provided	information	for	the	study.				Most	of	the	water	used	in	the	Basin	is	for	agricultural	irrigation.		
A	portion	of	 the	area	along	 the	shared	boundary	 is	part	of	 the	Los	Padres	National	Forest	and	 is	
managed	by	the	U.S.	Forest	Service.		The	results	of	this	study	will	help	the	three	Regions	establish	
appropriate	 groundwater	 management	 strategies	 and	 identify	 opportunities	 for	 projects	 and	
additional	collaboration.	
	
In	 the	 last	 major	 prolonged	 drought	 (1986‐91),	 Santa	 Barbara	 and	 Ventura	 Counties	 jointly	
sponsored	an	emergency	water	supply	project	that	brought	water	to	Santa	Barbara	County	a	water	
“wheeling”	effort	involving	several	Ventura	County	water	purveyors.		This	project	was	needed	to	help	
meet	critical	water	demands	in	the	southern	part	of	Santa	Barbara	County.		To	this	day,	there	is	also	
ongoing	coordination	among	water	purveyors	within	the	three	Regions	regarding	use	efficiency	and	
drought	response	programs.	
	
Representatives	 of	 these	 Regions	 meet	 periodically	 to	 identify	 opportunities	 for	 projects	 and	
programs	that	provide	mutual	benefit.	 	However,	the	Proposition	84	IRWM	Implementation	Grant	
funds	come	from	the	Central	Coast	Funding	Area	rather	than	the	Los	Angeles	Funding	Area.	
	
Upper	Santa	Clara	River	Watershed	IRWM	Region		
	
The	 Santa	 Clara	 River	 is	 one	 of	 the	 last	 remaining	 natural	 rivers	 in	 Southern	 California,	 and	 its	
watershed	is	the	largest	in	Ventura	County.		The	1,600	square	mile	watershed	spans	Los	Angeles	and	
Ventura	Counties,	 and	efforts	are	underway	among	entities	 in	both	Counties	 to	work	 together	 to	
address	issues	of	mutual	concern	and	benefit	such	as	water	quality	improvement.		The	portion	of	the	
watershed	 located	 in	 Los	 Angeles	 County	 is	 locally	 referred	 to	 as	 the	 Upper	 Santa	 Clara	 River	
Watershed,	while	the	portion	in	Ventura	County	is	often	referred	to	as	the	Lower	Santa	Clara	River	
Watershed	and	is	included	in	the	WCVC	IRWM	Region.		While	each	Region	was	accepted	separately	
in	2009	by	DWR	under	the	Proposition	84	Region	Acceptance	Process,	the	Ventura	and	Los	Angeles	
Regions	are	working	together	for	comprehensive	management	of	the	entire	watershed.			
	
The	primary	conflicts	between	upper	and	lower	portions	of	the	Watershed	relate	to	water	quality	
and	the	different	approaches	to	land	use	development	in	the	two	Counties.	The	Upper	portion	of	the	
Santa	Clara	River	Watershed,	located	in	Los	Angeles	County	encompasses	the	City	of	Santa	Clarita	
and	 several	 unincorporated	 communities	 in	 Los	 Angeles	 County	 and	 is	 characterized	 by	 rapid	
population	growth.		Primarily	urban	in	nature,	runoff	from	these	communities	flows	into	the	Santa	
Clara	River	where	it	passes	through	Ventura	County.			Of	great	interest	to	the	stakeholders	in	Ventura	
County	are	the	high	chloride	levels	in	the	Upper	Santa	Clara	River	IRWM	Region.		Sources	of	chloride	
include	 self‐regenerating	water	 softeners,	 drinking	water,	 and	 other	 additives	 that	 contribute	 to	
chloride	in	wastewater	effluent.	A	Chloride	TMDL	was	adopted	by	the	Regional	Water	Quality	Control	
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Board	in	2008.		The	Santa	Clarita	Valley	Sanitation	District	is	currently	developing	a	Facilities	Plan	
and	associated	Environmental	Impact	Report	that	will	analyze	a	wide	range	of	compliance	options	
and	include	a	detailed	analysis	of	all	the	environmental	impacts.		The	lower	portion	of	the	Watershed,	
located	 in	Ventura	County	 is	characterized	 largely	by	agricultural	operations	and	small	cities	and	
unincorporated	communities,	before	reaching	the	ocean	and	passing	through	the	relatively	 larger	
cities	of	Ventura	and	Oxnard.	
 
The	Upper	Santa	Clara	River	(USCR)	IRWM	Region	was	formed	in	2007	and	adopted	its	IRWM	Plan	
in	2008.	 	Since	 its	 formation	 the	USCR	Region,	 there	has	been	close	coordination	with	 the	WCVC	
IRWM	Region.		A	variety	of	joint	efforts	are	being	implemented	along	the	Watershed.		A	few	of	those	
efforts	are	listed	below.	
	

 Water	quality	improvement	project	and	Chloride	TMDL	implementation	–	Led	by	Los	Angeles	
County	 Sanitation	 Districts	 with	 participation	 in	 both	 counties	 –	 alternative	 projects	 to	
improve	water	quality	currently	being	considered	

 Watershed	U	–	Collaboration	throughout	the	watershed	 led	by	U.C.	Cooperative	Extension	
with	participation	in	both	counties	‐	2005	

 Memorandum	 of	 Understanding	 between	 United	 Water	 Conservation	 District	 and	 water	
agencies	in	the	Upper	Santa	Clara	River	Watershed	regarding	groundwater	modeling,	water	
rights,	quality,	and	quantity	

 Upper	 and	 Lower	 Santa	 Clara	 River	 Conservation	 Plans	 were	 prepared	 by	 The	 Nature	
Conservancy	–	with	participation	in	both	Counties	

 Natural	 Floodplain	Management	 efforts	 –	 including	 land	 acquisition	 for	 easements	 in	 the	
floodplain,	led	by	The	Nature	Conservancy	with	participation	in	both	counties	

 Santa	 Clara	 River	 Parkway	 Project	 –	 led	 by	 California	 Coastal	 Conservancy	 –	 with	
participation	in	both	counties	–	currently	underway	

 Santa	Clara	River	Enhancement	and	Management	Plan	–	joint	planning	effort	with	entities	in	
both	counties	and	the	Army	Corps	of	Engineers	‐	Completed	in	2005	

 Army	Corps	Feasibility	Study	–	geomorphology	assessment	–	joint	effort	with	both	Counties	
and	the	Army	Corps	of	Engineers	–	currently	underway	

 Land	use	planning	–	ongoing	discussions	between	Ventura	and	Los	Angeles	County	planning	
agencies	regarding	land	development	projects	in	the	Upper	Santa	Clara	River	Watershed	

 Ongoing	 efforts	 to	 improve	 habitat	 and	 provide	 stewardship	 for	 resources	 in	 the	 entire	
watershed	–	some	local	environmental	groups	(Friends	of	the	Santa	Clara	River,	Santa	Clara	
River	Trustee	Council,	The	Nature	Conservancy)	represent	the	entire	watershed		

 Ongoing	 coordination	 between	 Los	 Angeles	 and	 Ventura	 County	 regarding	 flood	
management	projects	and	strategies	

	
The	 two	 IRWM	Regions	 coordinate	 their	 respective	 stakeholder	 processes,	 planning	 efforts,	 and	
projects	 to	ensure	 that	 the	entire	watershed	 is	protected	and	managed	appropriately	despite	 the	
presence	of	 the	 county	boundaries.	 	Representatives	of	 each	Region	 reviewed	and	supported	 the	
other’s	IRWM	Plans	through	letters	of	support.	 	Joint	meetings	of	the	two	groups	are	held	once	or	
twice	a	year	to	discuss	topics	of	mutual	interest	and	share	information	about	IRWM	planning	efforts	
and	project	implementation.			The	two	Regions	are	in	the	same	funding	area	under	Proposition	84	so	
future	 coordination	 will	 include	 collaboration	 on	 possible	 joint	 projects	 in	 the	 final	 round	 of	
Implementation	Grant	funding.	
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To	further	enhance	coordination	between	the	portions	of	the	Watershed,	stakeholders	in	both	areas	
(in	both	Ventura	and	Los	Angeles	Counties)	recently	agreed	to	establish	a	watershed coordinator	
staff	 position.	 	 The	 Coordinator	will	 enhance	 communication	 and	 collaboration	 across	 the	 entire	
watershed	and	help	tie	together	the	many	existing	programs	including	the	efforts	listed	below. 
	
Greater	Los	Angeles	IRWM	Region	–	North	Santa	Monica	Bay	Sub‐Region			
 
The	WCVC	 IRWM	Region	 shares	 its	 southern	 boundary	with	 the	 Greater	 LA	 IRWM	Region	 (also	
referred	 to	 as	 GLAC),	 specifically	 the	North	 Santa	Monica	 Bay	 Sub‐Region	which	 is	 one	 of	 5	 sub	
regions	 in	the	GLAC	IRWM	Region.	 	Along	portions	of	 this	shared	boundary	 lies	the	Malibu	Creek	
Watershed,	which	is	addressed	in	the	GLAC	IRWM	Plan.		As	described	above	with	other	neighboring	
regions,	representatives	of	each	group	attend	the	other	regional	water	management	group	meetings	
when	possible	and	have	coordinated	on	water	quality	issues	which	are	of	particular	concern	in	this	
watershed.		We	have	discussed	joint	projects	and	will	continue	to	coordinate	our	IRWM	efforts	in	the	
future.		The	entities	in	Ventura	County	working	most	closely	with	the	North	Santa	Monica	Bay	Sub	
Region	participants	are	 the	Triunfo	Sanitary	District,	 the	City	of	Thousand	Oaks,	and	 the	Ventura	
County	Watershed	Protection	District.		This	coordination	focuses	primarily	on	TMDL	issues.	
	
Representatives	of	WCVC	also	attend	 the	GLAC	Leadership	Committee	meetings	periodically,	 and	
GLAC	 representatives	 have	 attended	 WCVC	 General	 Membership	 meetings.	 	 There	 are	 plans	 to	
increase	coordination	between	the	two	regions	to	enhance	information	sharing	and	networking	to	
facilitate	 greater	 coordination	on	 identifying	 joint	projects,	 financing	options,	 and	meeting	DAC’s	
needs.	 	 Ongoing	 communication	 via	 e‐mail	 and	 phone	 calls	 includes	 sharing	 project	 lists,	
collaborating	on	review	of	state	documents	such	as	the	California	Water	Plan	Update	2013	(South	
Coast	 Regional	 Report),	 discussing	 implementation	 and	 governance	 strategies	 and	 other	
administrative	 approaches.	 	 This	 communication	 has	 resulted	 in	 a	 positive	working	 relationship	
based	on	trust	and	common	goals,	among	our	two	regions.	

4.4.2	Coordination	with	State	and	Federal	Entities	

 
Representatives	of	State	and	Federal	agencies	participate	in	the	WCVC	IRWM	program	by	attending	
meetings,	and	are	invaluable	in	ongoing	collaboration	within	the	Region	and	are	a	helpful	resource	
for	planning,	regulatory	compliance,	funding	programs,	data,	and	information	sharing	and	protocol.		
These	 agencies	 include	 Regional	Water	 Quality	 Control	 Board,	 Department	 of	 Water	 Resources,	
Department	of	Public	Health,	State	Water	Resources	Control	Board,	the	U.S.	Army	Corps	of	Engineers,	
National	Oceanic	and	Atmospheric	Administration,	U.S.	Fish	and	Wildlife	Service,	U.S.	Forest	Service,	
California	Department	of	Fish	and	Wildlife,	California	Coastal	Conservancy	and	California	State	Parks	
Department,	 USDA	 Natural	 Resource	 Conservation	 Service,	 Federal	 Environmental	 Protection	
Agency,	 and	 others.	 	We	work	 closely	with	 staff	 from	 these	 agencies	 in	 development	 of	 TMDLs,	
applications	for	state/federal	funding,	accessing	data	sources	and	taking	advantage	of	their	research	
and	expertise.	
	
Local	stakeholder	entities	have	been	fortunate	to	receive	numerous	grants	and	low‐interest	loans	
over	the	past	40	years,	which	have	enabled	the	Region	to	implement	beneficial	water	quality, water	
supply,	 flood	 protection,	 and	 habitat	 restoration	 projects.	 	 Representatives	 of	 WCVC	 work	
particularly	 closely	 with	 DWR	 staff	 in	 both	 the	 Southern	 Region	 Office	 in	 Glendale	 and	 in	 the	
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Sacramento	office.	 	 This	 coordination	and	 communication	 includes	not	only	 the	 IRWM	grant	 and	
planning	activities	but	also	 the	California	Water	Plan	Update	and	 IRWM	Strategic	Plan	processes.		
WCVC	staff	appreciates	the	assistance	of	DWR	staff	in	many	aspects	of	water	management	planning. 
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SECTION	5.0	‐	 IRWM	PLAN	GOALS,	OBJECTIVES	AND	PRIORITIES	
	
This	 section	addresses	 the	goals	 adopted	by	 the	Watersheds	Coalition	of	Ventura	County.	 	These	
goals	 and	 objectives	 were	 established	 as	 a	 means	 to	 assure	 that	 implementation	 of	 water	
management	 strategies	 are	 appropriately	 integrated	 and	 to	 provide	 guidance	 in	 the	 selection	 of	
projects	for	implementation	throughout	the	Region.		They	reflect	the	critical	priorities	and	needs	in	
the	WCVC	Region	and	serve	as	a	means	to	reduce	conflicts.	
	

5.1	Integrated	Regional	Water	Management	Plan	Goals	
	

5.1.1	Background	

Providing	a	reliable,	sustainable	supply	of	water	for	the	Region	is	one	of	the	most	important	goals	of	
the	Watersheds	Coalition	 of	 Ventura	County	 (WCVC),	 along	with	 protection	 of	water	 quality	 and	
ecosystems,	 integrated	 flood	 management,	 providing	 public	 access	 and	 preparing	 for	 climate	
change.	 	 	 In	 2006,	 the	WCVC	 established	 objectives	 based	 on	 critical	 issues	 and	 conflicts	 in	 the	
Region.	 	Those	objectives	were	included	in	the	previous	IRWM	Plan	and	have	guided	decisions	in	
the	Region	regarding	project	and	program	priorities.		In	2013		WCVC	stakeholders	re‐evaluated	the	
“objectives”	 and	 determined	 that	 they	 should	 be	 renamed	 “goals”	 	 and	 continue	 to	 serve	 as	 the	
overarching	guidance	for	water	management	decisions	with	the	addition	of	a	sixth	goal	addressing	
climate	change.		Objectives	were	then	established	for	each	goal,	as	described	in	the	next	section.	

5.1.2	Critical	Water	Management	Issues	and	Conflicts	in	the	Region	

Like	 other	 IRWM	 Regions,	 the	WCVC	 Region	 faces	many	 challenges	 in	managing	 and	 protecting	
local	water	and	related	environmental	resources	and	assuring	a	sustainable,	reliable	water	supply.			

The	 following	 list	 of	 water	 related	 needs	 and	 conflicts	 illustrates	 the	 challenges	 that	 have	 been	
recognized	by	local	water	agencies	and	others	since	the	early	1970s.	

	
 The	quantity	of	water	available	locally	is	not	adequate	to	meet	local	water	needs.		There	is	a	

high	dependence	on	imported	State	Water,	which	is	not	always	able	to	deliver	contracted	to	
amounts	to	its	contractors.	

 Drought	 and	 judicial	 decisions	 have	 reduced	 the	 amount	 of	 imported	 water	 available	 to	
Ventura	County.	

 Agricultural	and	urban	runoff	(point	and	nonpoint	sources)	have	degraded	some	local	water	
bodies	and	groundwater	basins	thereby	reducing	the	potential	uses	of	these	water	sources.		
Sources	 of	 degradation	 include	 septic	 tank	 leaching,	 runoff	 from	 agricultural	 areas,	 and	
stormwater	runoff.		These	problems	are	most	pronounced	on	the	Oxnard	Plain,	but	are	also	
present	in	the	Ojai	Valley	area	of	the	Ventura	River	Watershed.	

 Local	groundwater	is	high	in	Total	Dissolved	Solids	(TDS)	and	nitrates	in	some	areas.		
 Chlorides	levels	are	increasing	to	unacceptable	levels	within	the	watersheds.	
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 Implementation	of	Total	Maximum	Daily	Loads	(TMDLs)	has	required	increased	monitoring	
and	expensive	process	improvements	by	local	publicly	owned	treatment	works	(POTWs).	
	

 Installation	of	public	facilities	conflict	with	environmental	priorities.	
 Groundwater	aquifers	underlying	the	Oxnard	Plain	are	over‐drafted.	
 Urban	growth	is	competing	with	agriculture	for	limited	water	resources.	
 Seawater	has	intruded	into	critical	aquifers	beneath	the	Oxnard	Plain.	
 Periodic	flooding	events	threaten	or	destroy	property	and	habitats.	
 Wetlands	 and	 habitats	 (including	 fisheries)	 have	 been	 lost	 or	 degraded	 due	 to	 reduced	

flows/pollution.		
 Lack	of	comprehensive	studies	in	some	watershed	areas	–	supply,	demand,	flows.	
 Untapped	 opportunities	 to	 maximize	 use	 of	 treated	 effluent	 from	 local	 wastewater	

treatment	plants	(some	of	which	runs	into	the	ocean	and	is	not	captured	for	beneficial	use).	
 Water	use	efficiency	practices	and	statewide	standardized	best	management	practices	not	

being	fully	implemented.	
	

5.1.3	WCVC	Goals	and	Objectives	
	
Overall	Mission	of	the	Watersheds	Coalition	of	Ventura	County:	
	
To	maintain	 a	 Countywide	 integrated	 regional	 water	management	 program	which	 addresses	 all	
watersheds	in	Ventura	County	and	which	is	coordinated	with	adjacent	IRWM	regions.		
	
The	 following	six	goals	were	adopted	by	 the	Watersheds	Coalition	of	Ventura	County	 (WCVC)	on	
May	 23,	 2013	 and	 are	 based	 on	 the	water	 needs	 and	 conflicts	 identified	 across	 Ventura	 County.		
These	goals	and	objectives	have	not	been	prioritized.		The	stakeholders	in	the	WCVC	expressed	‐	
in	meetings	held	to	adopt	the	goals	and	objectives	‐	the	belief	that	they	are	all	of	equal	importance	
and	 in	 fact	 work	 synergistically	 together	 to	 guide	 the	 Region	 in	 better	 management	 of	 water	
resources.	 	 The	 overall	 intent	 of	 the	 goals	 is	 to	 produce	 multiple	 benefits	 and	 generate	 true	
integration	across	the	platforms	represented.	 	Given	the	diverse	interest	of	the	participants	in	the	
process,	 placing	 priority	 order	 on	 the	 six	 goals	 might	 serve	 to	 reduce	 any	 one	 interest	 group’s	
commitment	 to	 the	 process.	 	 Participants	 in	 the	 WCVC	 have	 successfully	 established	 and	
implemented	 a	 variety	 of	 projects	 and	 programs	 that	 collectively	 address	 all	 of	 the	 goals	with	 a	
resulting	benefit	to	the	entire	region.		In	short,	the	overall	common	good	of	the	region	is	maintained	
enhanced	when	equal	value	is	placed	on	all	the	goals	and	objectives.	
	
Plan	Goals	and	Objectives:	
	

1.		Reduce	dependence	on	imported	water	and	protect,	conserve	and	augment	water	supplies	
	
2.		Protect	and	improve	water	quality		
	
3.		Protect	people,	property	and	the	environment	from	adverse	flooding	impacts	
	
4.		Protect	and	restore	habitat	and	ecosystems	in	watersheds		
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5.	 Provide	water‐related	recreational,	public	access,	stewardship,	engagement	and	educational	
opportunities	

	
6.	 Prepare	for	and	adapt	to	climate	change	
	
IRWM	PLAN	GOAL	1:	 Reduce	dependence	on	imported	water	and	protect,	conserve	
and	augment	water	supplies	

	
Objectives	

 Implement	projects	and	programs	that	increase	and	enhance	the	beneficial	uses	of	
local	water	supplies,	including	stormwater.		Improve	water	supply	reliability.	

 Enhance	understanding	about	local	watersheds	by	gathering	and	synthesizing	more	
data	and	information	regarding	water	supply	(capacity,	safe	yield,	flows)	and	water	
demand.		

 Ensure	secure	water	supplies	by	helping	local	water	agencies	address	the	impacts	of	
future	droughts	and	other	water	shortages.	

 Document	 efforts	 being	 made	 by	 local	 water	 districts,	 environmental	 interest	
groups	and	other	agencies	to	improve	the	management	of	local	water	supplies	and	
to	identify	ways	to	build	on	these	efforts	for	greater	future	success.		

 Protect	 groundwater	 supplies	 through	 groundwater	 recharge	 projects	 and	
protection	of	recharge	areas.		

 Develop	 watershed	 management	 plans	 to	 enhance	 understanding	 of	 watershed	
characteristics	and	appropriate	actions.	

 Assure	critical	water	supply	needs	of	disadvantaged	communities	are	met.	
	

IRWM	PLAN	GOAL	2:		 Protect	and	improve	water	quality		
	
Objectives	

 Implement	projects	and	programs	that	improve	and	protect	water	quality.			
 Meet	State	and	Federal	water	quality	standards.	
 Manage	and	remove	salts	in	the	watersheds	and	help	establish	and	comply	with	

TMDL	requirements.		
 Assure	critical	water	quality	needs	of	disadvantaged	communities	are	met.	
	

IRWM	PLAN	GOAL	3:	 Protect	people,	property	and	the	environment	from	adverse	
flooding	impacts	
	
Objectives	

 Explore	 use	 of	 incentives	 for	 avoiding	 construction	 of	 physical	 structures	 in	 the	
floodplain.	

 Explore	use	of	incentives	for	use	of	non‐structural	floodplain	protection	methods.	
 Implement	 projects	 and	 programs	 which	 will	 result	 in	 reduced	 damage	 due	 to	

flooding.	
 Develop	and	implement	land	use	measures	that	will	help	mitigate	the	impacts	of	

new	development	in	floodplains.			
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IRWM	PLAN	GOAL	4:		 Protect	and	restore	habitat	and	ecosystems		
	

Objectives	
 Implement	projects	and	programs	to	protect,	improve	and	restore	habitats.		

	
 Integrate	and	coordinate	ecosystem	restoration	efforts.		
 Research	and	implement	projects	to	remove	invasive	species.	
 Develop	a	master	permit	for	removal	of	invasive	plant	species.	

	
IRWM	PLAN	GOAL	5:	 Provide	water‐related	recreational,	public	access,	stewardship,	
engagement	and	educational	opportunities	
	
	 Objectives	

 Develop	programs	which	enhance	 the	public’s	knowledge	and	awareness	of	water	
issues	and	engage	them	in	the	integrated	regional	water	management	process	and	
stewardship	of	the	watershed.	

 Improve	public	access	and	recreation	opportunities	when	implementing	new	
projects	and	programs.		

	
IRWM	PLAN	GOAL	6:		 Prepare	for	and	adapt	to	climate	change	
	

Objectives	
 Assess	vulnerabilities	to	the	effects	of	climate	change.	
 Implement	projects	and	programs	which	help	the	region	adapt	to	climate	change.	

5.1.4	Consistency	with	Statewide	Priorities	
	
IRWM	Plan	goals	and	objectives,	resource	management	strategies,	statewide	priorities	and	the	
seven	items	required	by	CWC	§10540(c)	to	be	included	in	all	IRWM	Plans	–	are	interrelated.			The	
Statewide	Priorities	are	listed	below:	
	
Statewide	Priorities:	
	

 Drought	Preparedness	
 Use	and	Reuse	Water	More	Efficiently	
 Climate	Change	Response	Actions	
 Expand	Environmental	Stewardship	
 Practice	Integrated	Flood	Management	
 Protect	Surface	Water	and	Groundwater	Quality	
 Improve	Tribal	Water	and	Natural	Resources	
 Ensure	Equitable	Distribution	of	Benefits	

	
The	six	goals	included	in	the	WCVC	IRWM	Plan,	local	implementation	of	the	Resource	Management	
Strategies	 and	 related	 projects,	 are	 consistent	 with,	 and	 support,	 the	 state	 priorities.	 	 These	
priorities	were	considered	in	the	development	of	the	IRWM	Plan.	
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5.1.5	Other	Considerations	in	Establishing	Goals	and	Objectives	
	
As	required	by	CWC	§10540(c)	all	IRWM	Plans	must	address	seven	key	issues	either	through	the	
goals	and	objectives	in	other	parts	of	the	Plan.		A	brief	overview	of	how	these	items	are	addressed	
in	the	WCVC	IRWM	Plan	follows:	

	

1. Protection	 and	 improvement	 of	water	 supply	 reliability,	 including	 identification	 of	
feasible	agricultural	and	urban	water	use	efficiency	strategies.		

IRWM	 Goal	 #1	 addresses	 this	 requirement.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	
Accomplishments	 and	 Section	 6	 (Resource	 Management	 Strategies	 Selected)	 provide	 details	
regarding	 specific	 projects	 and	 programs	 addressing	 water	 supply	 reliability	 and	 water	 use	
efficiency.	 	 	 Section	7	 (Implementation	Projects	 and	Programs)	 identifies	 the	 types	of	projects	
identified	to	address	water	supply	reliability	and	water	use	efficiency).	 	

2. Identification	and	consideration	of	the	drinking	water	quality	of	communities	within	
the	area	of	the	Plan.		

IRWM	 Goal	 #2	 addresses	 this	 requirement.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	
Accomplishments	 and	 Section	 6	 (Resource	 Management	 Strategies	 Selected)	 provide	 details	
regarding	 specific	 projects	 and	 programs	 addressing	 water	 quality	 improvement.	 	 Section	 7	
(Implementation	 Projects	 and	 Programs)	 identifies	 the	 types	 of	 projects	 identified	 to	 address	
water	quality	needs).	

3. Protection	and	 improvement	of	water	quality	within	 the	area	of	 the	Plan	consistent	
with	relevant	basin	plan.		

IRWM	 Goal	 #2	 addresses	 this	 requirement.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	
Accomplishments	 and	 Section	 6	 (Resource	 Management	 Strategies	 Selected)	 provide	 details	
regarding	 specific	 projects	 and	 programs	 addressing	 water	 quality	 improvement.	 	 Section	 7	
(Implementation	 Projects	 and	 Programs)	 identifies	 the	 types	 of	 projects	 identified	 to	 address	
water	quality	needs).	

4. Identification	of	any	significant	threats	to	groundwater	resources	from	overdrafting.		

Groundwater	 overdraft	 is	 an	 identified	 threat	 in	 the	 WCVC	 IRWM	 Region.	 	 IRWM	 Goal	 #1	
addresses	 this	 concern.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	 Accomplishments	 and	 Section	 6	
(Resource	 Management	 Strategies	 Selected)	 provide	 details	 regarding	 specific	 projects	 and	
programs	addressing	reducing	groundwater	overdraft.	Section	7	(Implementation	Projects	and	
Programs)	 identifies	 the	 types	 of	 projects	 identified	 to	 address	 water	 supply	 reliability	 and	
groundwater	replenishment).	

5. Protection,	 restoration,	 and	 improvement	 of	 stewardship	 of	 aquatic,	 riparian,	 and	
watershed	resources	within	the	region.		

IRWM	 Goal	 #4	 addresses	 this	 requirement.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	
Accomplishments	 and	 Section	 6	 (Resource	 Management	 Strategies	 Selected)	 provide	 details	
regarding	specific	projects	and	programs	addressing	protection,	restoration	and	improvement	of	
aquatic,	riparian	and	watershed	resources.	 	Section	7	(Implementation	Projects	and	Programs)	
identifies	the	types	of	projects	identified	to	address	ecosystem	restoration	and	protection.	
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6. Protection	of	groundwater	resources	from	contamination.		

IRWM	 Goal	 #2	 addresses	 this	 requirement.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	
Accomplishments)	 and	 Section	 6	 (Resource	 Management	 Strategies	 Selected)	 provide	 details	
regarding	 specific	 projects	 and	 programs	 designed	 to	 protect	 groundwater	 resources	 from	
contamination	and	treat	saline	groundwater.		Section	7	(Implementation	Projects	and	Programs)	
identifies	the	types	of	projects	identified	to	address	protection	of	basins	from	contamination).	

7. Identification	 and	 consideration	 of	 water‐related	 needs	 of	 disadvantaged	
communities	in	the	area	within	the	boundaries	of	the	Plan.		

	
IRWM	 Goals	 #1	 and	 2	 address	 this	 requirement.	 	 Section	 3	 (Region	 Description)	 highlights	
Disadvantaged	Communities	in	the	Region	and	how	their	critical	water	supply	and	water	quality	
needs	 are	 identified	 and	 addressed.	 	 Section	 2	 (Highlights	 of	 IRWM	 Plan	 Accomplishments)	
indicates	those	projects	implemented	which	serve	a	DAC.	

5.2	Collaborative	Process	Used	to	Develop	Goals	and	Objectives	
	
As	described	 in	Section	4	of	 this	 IRWM	Plan	Update,	 the	Watersheds	Coalition	of	Ventura	County	
uses	 a	 collaborative	 process	 and	 governance	 structure	 to	 address	 IRWM	 planning	 and	
implementation;	 a	 process	 which	 works	 primarily	 from	 the	 watershed	 level	 up	 to	 the	 general	
membership.	 	 This	 process	 is	 used	 to	 develop	 objectives	 and	 goals,	 identify	 projects,	 resolve	
conflicts	and	implement	resource	management	strategies.		The	watershed	committees	deliberate	to	
make	decisions	and	recommendations	consistent	with	their	unique	needs,	followed	by	deliberation	
by	the	steering	committee	which	considers	the	watershed	level	input	and	focuses	on	the	needs	of	
the	 region	 as	 a	 whole.	 	 As	 needed,	 the	 general	 membership	 ratifies	 decisions	 –	 such	 as	 project	
selection,	regional	goals,	etc.			
	
The	WCVC	is	an	inclusive	and	diverse	Regional	Water	Management	Group	guiding	IRWM	planning	
and	 implementation	 efforts.	 	 The	 goals	 and	 objectives	were	discussed	 and	 finalized	 at	 numerous	
meetings,	beginning	with	the	watershed	committees,	followed	by	the	Steering	Committee	and	then	
final	adoption	by	the	general	membership	‐	which	has	the	final	authority	on	decisions	affecting	the	
entire	Region.			

	

5.3	Metrics	for	Measuring	and	Evaluating	Success	of	Goals	and	Objectives	
	
The	adopted	goals	and	objectives	are	all	considered	of	equal	importance	as	described	in	Section	
5.1.2	and	are	therefore	not	prioritized.		WCVC	stakeholders	also	chose	not	to	assign	numeric	targets	
to	the	goals	and	objectives.		The	methodology	for	monitoring	whether	or	not	a	goal	or	objective	is	
being	met	will	include	a	mix	of	qualitative	and	quantitative	assessment.		Table	5‐1	includes	specific	
metrics	which	can	be	used	to	determine	whether	or	not	the	goals	and	objectives	are	being	met.		In	
general	this	will	include	a	combination	of	monitoring	how	many	projects	or	programs	were	
implemented,	evaluating	the	reasonably	available	data	to	determine	project/program	effectiveness	
and	results,	and	assessing	the	participation	level	of	agencies,	organizations	and	the	public.	
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Table	5‐1	
	

Metrics	to	Evaluate	Plan	Success	
Goals and Objectives  Metrics and Evaluation  

GOAL 1: Reduce dependence on imported water and protect, conserve and augment water supplies

 
 Implement projects and programs that increase 

and enhance the beneficial uses of local water 
supplies, including stormwater.  Improve water 
supply reliability. 

 

 Amount of “new” water made available 
through local projects such as water 
recycling, water use efficiency, water 
treatment and other means of supply 
enhancement 

 Number of stormwater capture and 
treatment projects implemented 

 Number of new sources of water developed 
to reduce dependence on imported water 
and improve reliability 

 Develop watershed management plans to 
enhance understanding of watershed 
characteristics and appropriate actions. 

 Number of watershed management plans 
and related documents adopted 

 Enhance understanding about local watersheds 
by gathering and synthesizing more data and 
information regarding water supply (capacity, 
safe yield, flows) and water demand.  

 Number of new sources of data and 
information developed 

 Evaluation of value of information to 
watershed planning 

 Ensure secure water supplies by helping local 
water agencies address the impacts of future 
droughts and other water shortages. 

 

 Evaluation of per‐capita water use trends 
 Number of projects and best management 

practices implemented to reduce water 
demand, meet 20% by 2020 goals and 
address droughts and related water 
shortages. 

 Evaluation of drought response measures 
and drought contingency plan effectiveness 
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Goals and Objectives  Metrics and Evaluation  

 Document efforts being made by local water 
districts, environmental interest groups and other 
agencies to improve the management of local 
water supplies and to identify ways to build on 
these efforts for greater future success.  

 Number of meetings held, public outreach 
efforts 

 Evaluation of  effectiveness of programs and 
projects 

 Evaluation of participation by public and 
other entities in regional water 
management efforts 

 Protect groundwater supplies through 
groundwater recharge projects and protection of 
recharge areas.  

 

 Number of groundwater recharge projects 
implemented 

 Amount of water made available through 
groundwater recharge 

 Number of projects implemented to protect 
and enhance recharge areas 

 Assure critical water supply needs of 
disadvantaged communities are met. 

 

 Number of projects implemented to 
address DAC needs 

GOAL 2: Protect and improve water quality

 Implement  projects  and  programs  that  improve 
and protect water quality.   

 

 Number of water quality projects 
implemented 

 Water quality data evaluation 

 Meet State and Federal water quality standards 
 

 Water quality data evaluation 
 TMDLs completed 
 Evaluation of compliance with standards 

 Manage and remove salts in the watersheds and 
help establish and comply with TMDL 
requirements.  

 TMDLs completed 
 Number of salinity management projects 

and studies completed, including Salt and 
Nutrient Management Plans and other 
studies 

 Assure critical water quality needs of 
disadvantaged communities are met. 

 

 Number of projects implemented to 
address DAC needs 

 GOAL 3: Protect people, property and the environment from adverse flooding impacts 

 Explore use of incentives for avoiding 
construction of physical structures in the 
floodplain. 

 

 Number of policies, requirements and 
incentives  established  to  minimize 
impact of development in floodplains. 
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Goals and Objectives  Metrics and Evaluation  

 Explore use of incentives for use of non‐
structural floodplain protection methods. 

 Number of incentives established  
 Data and evaluation of effectiveness 

of non‐structural measures 
implemented 

 Implement projects and programs which will 
result in reduced damage due to flooding. 

 

 Number of projects and programs 
implemented 

 Data regarding post‐
construction/implementation flood 
impacts 

 Develop and implement land use measures 
that will help mitigate the impacts of new 
development in floodplains.   

 

 Number of land use policies,  
development conditions and other 
requirements implemented 

 Data regarding effectiveness of these 
measures 

GOAL 4: Protect and restore habitat and ecosystems

 Implement  projects  and  programs  to  protect, 
improve and restore habitats.  

 

 Number of projects and programs 
implemented 

 Data regarding habitat health and number 
of acres restored 

 Integrate and coordinate ecosystem restoration 
efforts.  

 

 Number of restoration efforts coordinated  
 Number of entities working together to 

coordinate 

 Research and implement projects to remove 
invasive species. 

 

 Number of acres of invasive species 
removed 

 Number of studies completed 

 Develop a master permit for removal of invasive 
plant species. 

 

 Completion of master permit 
 Number of invasive species removal 

projects implemented under master permit 
 Number of state and federal entities 

accepting master permit 
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Goals and Objectives  Metrics and Evaluation  

GOAL 5: Provide water‐related recreational, public access, stewardship, engagement and educational 
opportunities 

 Develop  programs  which  enhance  the 
public’s  knowledge  and  awareness  of water 
issues  and  engage  them  in  the  integrated 
regional  water  management  process  and 
stewardship of the watershed. 

 

 Number of programs implemented 
 Evaluation of public awareness 
 Number of public outreach efforts 

 Improve public access and recreation 
opportunities when implementing new 
projects and programs.  

 

 Number of new public access and/or 
recreation sites established 

GOAL 6:  Prepare for and adapt to climate change

 Assess vulnerabilities to the effects of climate 
change. 

 Completion of assessment 

 Implement projects and programs which help 
the region adapt to climate change. 

 

 Number of projects implemented 
 Ongoing monitoring of climate change 

impacts 
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SECTION	6.0 ‐	Resource	Management	Strategies	Used	to	Achieve	IRWM	
Plan	Goals	

6.1	Overview		
	
The	 purpose	 of	 this	 section	 is	 to	 describe	 the	 diversification	 of	 water	 management	 approaches	
taken	in	the	WCVC	IRWM	Region	to	address	future	water	management	needs	in	an	uncertain	future	
and	help	meet	IRWM	Plan	goals.		This	section	describes	how	the	Region	considers	and	implements	
the	 Resource	 Management	 Strategies	 (RMS)	 required	 by	 the	 Proposition	 84	 IRWM	 Guidelines	
(Appendix	A,	Plan	Standards).		The	29	RMSs,	as	defined	in	the	California	Water	Plan	Update	2009,	
are	tools	to	help	develop	appropriate	projects	and	programs	for	implementation	of	the	IRWM	Plan,	
and	 to	 help	mitigate,	 or	 adapt	 to,	 climate	 change	 These	 strategies	 can	 be	mixed	 and	matched	 to	
provide	 multiple	 water	 and	 resource	 benefits,	 diversify	 the	 local	 water	 portfolio,	 and	 help	 the	
Region	become	more	self‐sufficient.	
	
The	RMSs	can	be	considered	as	tools	in	a	toolkit.	Just	as	the	mix	of	tools	in	any	given	kit	depend	on	
the	job	to	be	accomplished,	the	combination	of	strategies	will	vary	from	region	to	region,	depending	
on	 climate,	 projected	 growth,	 existing	 water	 system,	 environmental	 and	 social	 conditions,	 and	
regional	 goals.	 At	 the	 local	 level,	 it	 is	 important	 that	 the	 proposed	 strategies	 complement	 the	
operation	of	existing	water	systems.	Some	strategies	may	have	 little	value	 in	certain	 regions.	For	
example,	because	of	geology,	the	opportunity	for	groundwater	development	in	the	Sierra	Nevada	is	
not	 nearly	 as	 significant	 as	 in	 the	 Sacramento	 Valley.	 Other	 strategies	 may	 have	 little	 value	 in	
particular	 conditions.	 For	 example,	 precipitation	 enhancement	 may	 not	 be	 effective	 during	
droughts.	Water	managers	at	different	geographical	scales	will	have	different	perspectives	on	the	
assortment	 and	 cost‐effectiveness	of	RMSs	 for	meeting	 the	needs	and	priorities	of	 the	 locality	or	
region,	or	statewide.	
	
Most	 of	 these	 strategies	 are	being	 implemented	 in	 the	WCVC	 IRWM	Region	 as	part	 of	 the	 IRWM	
Plan,	and	other	local	plans	addressing:	urban	water	management	(demand	management	measures),	
watershed	 management/protection,	 facility	 master	 planning,	 capital	 improvement,	 habitat	
conservation,	flood	and	stormwater	management,	water	conservation	and	efficiency,	water	quality	
improvement,	 groundwater	 management	 and	 other	 plans	 which	 address	 water	 supply,	 water	
resources	and	related	issues.	 	These	plans	have	been	developed	and	implemented	for	a	variety	of	
purposes	based	on	 local	needs	and	priorities,	grant	 funding	availability,	 regulatory	requirements,	
and/or	 conditions	 placed	 on	 project	 approval.	 	 See	 Section	 11	 for	more	 information	 about	 local	
water	plans.	
	
Table	6‐1	 contains	a	 list	 of	 the	29	 strategies	and	whether	or	not	 they	are	being	 implemented,	or	
considered	for	implementation	within	each	of	the	three	local	watersheds,	as	well	as	regionally.	Each	
RMS	is	briefly	described	in	Section	6.2	below.	
	
Section	 6.2	 includes	 a	 brief	 description	 of	 each	 RMS,	 excerpted	 from	 the	 California	 Water	 Plan	
Update	 2009,	 Volume	 II.	 	 Section	 6.3	 contains	 examples	 of	 programs	 and	 projects	 being	
implemented	in	the	WCVC	IRWM	Region	which	address	one	or	more	RMS.	 	 	Section	6.4	describes	
the	process	 for	determining	which	RMS	are	appropriate	 for	 future	 implementation	 in	 the	Region	
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and	Section	6.5	includes	a	brief	discussion	about	how	the	RMS	help	adapt	to	or	mitigate	for	climate	
change	impacts.	
	

TABLE	6‐1	
	

Summary	of	Resource	Management	Strategies		
Implemented	in	WCVC	Region	

	
Resource Management 
Strategy 

Calleguas Creek 
Watershed 

Santa Clara River 
Watershed 

Ventura River 
Watershed 

Regional 

Reduce Water Demand 
Agricultural Water Use 
Efficiency  

 
 

 


 
 

 
 

Urban Water Use Efficiency          
Improve Operational Efficiency and Transfers 

Conveyance — Delta   Not applicable  Not applicable  Not applicable  Not applicable 
Conveyance — Regional / 
Local 

 
   

 
 

 
 

System Reoperation         
Water Transfers         

Increase Water Supply 
Conjunctive Management 
and Groundwater   

 
 

 
 

 
 

 
 

Desalination       Not applicable   
Precipitation Enhancement 
 

 
Not applicable 

 
Not applicable 

 
Not applicable 

Not applicable 

Recycled Municipal Water           
Surface Storage — CALFED 
 

 
Not applicable 

 
Not applicable 

 
Not applicable 

 
Not applicable 

Surface Storage — 
Regional/Local         

 
 

Improve Water Quality 
Drinking Water Treatment 
and Distribution     

 
 

 
 

 
 

Groundwater and Aquifer 
Remediation 

       

Matching Water Quality to 
Use  

     
 

 
 

Pollution Prevention         
Salt and Salinity Management      Not applicable   
Urban Runoff Management         
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Resource Management 
Strategy 

Calleguas Creek 
Watershed 

Santa Clara River 
Watershed 

Ventura River 
Watershed 

Regional 

Practice Resource Stewardship 
Agricultural Lands 
Stewardship 

 
 

 
 

 
 

 
 

Economic Incentives         
Ecosystem Restoration         
Forest Management         
Land Use Planning and 
Management  

 
       

Recharge Areas Protection         
Water‐dependent Recreation         
Watershed Management         

Improve Flood Management 
Flood Risk Management         

Other Strategies 
Crop Idling for Water 
Transfers  

Not applicable  Not applicable  Not applicable  Not applicable 

Dewvaporation/Atmospheric 
Pressure Desalination  

Not applicable  Not applicable  Not applicable  Not applicable 

Fog Collection  
 

Not applicable  Not applicable  Not applicable  Not applicable 

Irrigated Land Retirement  
 

Not applicable  Not applicable  Not applicable  Not applicable 

Rainfed Agriculture  
 

Not applicable  Not applicable  Not applicable  Not applicable 

Waterbag Transport/Storage 
Technology 

Not applicable  Not applicable  Not applicable  Not applicable 

6.2	Description	of	Resource	Management	Strategies	
	
The	Resource	Management	Strategies	(RMS)	are	grouped	according	to	management	objectives	and	
are	briefly	described	below.		The	descriptions	are	adapted	from	excerpts	from	the	California	Water	
Plan	Update	2009,	Volume	2.	

6.2.1	Reduce	Water	Demand	
	
Agricultural	Water	Use	Efficiency		
	
The	Agricultural	Water	Use	Efficiency	Strategy	describes	 the	use	and	application	of	methods	and	
technologies	 to	 control	 agricultural	 water	 delivery	 and	 achieve	 a	 beneficial	 outcome.		
Considerations	 includes:	 	 an	 estimation	 of	 net	 water	 savings	 resulting	 from	 implementation	 of	
efficiency	measures	as	expressed	by	the	ratio	of	output	to	input,	resulting	benefits;	and	strategies	
(i.e.	techniques,	equipment,	management	approaches)	to	achieve	efficiency	and	benefits.		
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The	 estimation	 of	 net	 water	 savings	 is	 the	 reduction	 in	 the	 amount	 of	 water	 used	 that	 is	 then	
available	 for	 other	 purposes,	 while	 maintaining	 or	 improving	 crop	 yield.	 Net	 water	 savings	
recognizes:		uptake	and	transpiration	of	water	for	crop	water	use,	the	role,	benefits,	and	quantity	of	
applied	 water	 that	 is	 recoverable	 and	 reusable	 in	 the	 agricultural	 setting;	 and	 the	 quantity	 of	
irrecoverable	applied	water	that	flows	to	salt	sinks,	such	as	the	ocean	and	inaccessible	or	degraded	
saline	aquifers,	or	evaporates	to	the	atmosphere,	and	is	unavailable	for	reuse.		
	
Below	 is	 a	 general	 list	 of	 BMPs	 aimed	 at	 improving	 agricultural	 water	 efficiency	 compiled	 from	
various	sources:		
	
The	 Agricultural	 Water	 Management	 Council	 has	 three	 classifications	 for	 Efficient	 Water	
Management	 Practices	 (EWMP):	 Generally	 Applicable	 EWMP	 that	 all	 water	 suppliers	 who	 are	
signatories	to	the	agricultural	MOU	must	complete,	Conditionally	Applicable	EWMP,	and	practices	
subject	to	detailed	net	benefit	analysis	without	exemption.	A	list	of	these	EWMP	is	provided	in	the	
2009	California	Water	Plan,	Volume	II.			
	
Agricultural	water	suppliers	voluntarily	commit	to	implementing	locally	cost	effective	and	EWMP,	
these	include:			
	

1. Prepare	and	adopt	a	farm	water	management	plan	
2. Designate	and	train	the	irrigation	supervisor	to	be	a	water	conservation	coordinator	
3. Perform	 regular	 checks	 of	 water	 system	 hardware	 to	 check	 for	 leaks	 and	 proper	 water	

placement	
4. Where	appropriate,	replace	faulty	sprinkler	heads,	turnouts,	and	valves	
5. Evaluate	the	need,	if	any,	for	changes	in	watering	policies	or	procedures	
6. Facilitate	alternative	land	use	and/or	drainage	practices	
7. Use	recycled	water	(if	available)	that	otherwise	would	not	be	used	beneficially	
8. Utilize	 low‐cost	 financing	of	capital	 improvements	(when	available)	 for	on‐farm	irrigation	

systems	
9. Participate	 in	 voluntary	 water	 transfers	 that	 do	 not	 unreasonably	 affect	 the	 water	 user,	

water	supplier,	the	environment,	or	third	parties	
10. Construct	improvements	(lining	and	piping)	to	control	seepage	from	ditches,	pipeline,	and	

canals	
11. Within	operational	limits,	increase	flexibility	in	water	ordering	and	delivery	from	the	water	

supplier	
12. Construct	and	operate	spill	and	tailwater	recovery	systems	
13. Optimize	conjunctive	use	of	surface	and	groundwater	supplies	
14. Automate	water	supply	control	structures	to	prevent	waste	
15. Install	and	maintain	water	measurement	devices	and	track	water	use	with	accurate	reports	
16. Take	advantage	of	special	pricing	or	other	incentives	to	efficient	water	use	

	
Urban	Water	Use	Efficiency		
	
Urban	 water	 use	 efficiency	 results	 in	 benefits	 to	 water	 supply	 and	 water	 quality	 through	
technological	 and	 behavioral	 improvements	 that	 decrease	 indoor	 and	 outdoor	 residential,	
commercial,	 industrial,	 and	 institutional	water	use.	Water	use	efficiency	has	multiple	benefits.	At	
the	individual	 level,	 the	benefits	of	water	use	efficiency	are	often	small,	and	incremental;	but	as	a	
community	works	 together	 to	 conserve	water,	 the	 cumulative	 effect	 is	 clear	 and	 the	benefits	 are	
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widespread.	 Excessive	 urban	 water	 use	 results	 in	 urban	 runoff,	 groundwater	 overdraft,	
groundwater	contamination,	excessive	flows	to	wastewater	treatment	plants,	and	increased	green	
waste	in	the	landfills.	The	volume	and	timing	of	surface	water	diversions	to	meet	the	excessive	use	
of	water	can	produce	environmental	impacts.	The	impacts	have	substantial	economic	and	financial	
consequences	 for	 water	 suppliers	 and	 consumers.	 	 Urban	 water	 use	 efficiency	 practices	 and	
standards	(best	management	practices)	are	embodied	in	the	California	Urban	Water	Conservation	
(CUWCC)	Memorandum	of	Understanding	(MOU)	and	in	urban	water	management	plans	prepared	
by	urban	water	suppliers	and	are	widely	implemented	throughout	California.	
	
Hundreds	 of	 water	 agencies,	 water	 providers,	 and	 individuals	 (urban	 water	 suppliers,	 public	
interest	 groups,	 consultants,	 counties/cities,	 etc.)	 have	 signed	 the	 CUWCC	MOU	 to	 help	 promote	
water	use	efficiency.			Local	signatory	agencies	include:	Casitas	Municipal	Water	District,	Calleguas	
Municipal	Water	District,	Camrosa	Water	District,	California	American	Water	Company,	the	cities	of	
Camarillo,	Oxnard,	Thousand	Oaks,	Ventura,	and	the	various	Ventura	County	Waterworks	Districts,	
etc.		
	
The	BMPs	prepared	by	 the	CUWCC	are	also	 included	as	required	demand	management	measures	
(DMMs)	in	Urban	Water	Management	Plans	(UWMP).	These	BMPs	must	be	implemented	by	urban	
water	agencies	with	over	3,000	customers	or	3,000	acre	feet	of	water	deliveries	per	year	and	each	
UWMP	and	must	be	updated	every	five	years,	as	required	by	the	California	Water	Code.		
	
A	general	list	of	BMPs	established	in	the	CUWCC’s	original	MOU	is	provided	below:	
	

1. Residential	Use	Surveys	
2. Residential	Plumbing	Retrofits	
3. System	Water	Audits,	Leak	Detection	and	Repair	
4. Metering	 with	 Commodity	 Rates	 and	 Pricing	 Incentives	 and	 Retrofits	 of	 Existing	

Connections	
5. Large	 Landscape	 Conservation	 Programs	 and	 Incentives	 (e.g.	 sprinklers	 that	 sense	 soil	

moisture)	
6. High‐Efficiency	Clothes	Washer	Financial	Incentives	
7. Public	Information	Programs	
8. School	Education	Programs	
9. Conservation	 Programs	 for	 Commercial,	 Industrial,	 and	 Institutional	 Users	 including	

Education,	Audits,	and	Pricing	
10. Wholesale	Water	Providers	Assistance	to	Retail	Agencies	
11. Retail	Conservation	Pricing	
12. Hiring	or	Assigning	a	Conservation	Coordinator		
13. Water	Waste	Prohibition	
14. Residential	Ultra	Low	Flow	Toilet	(ULFT)	

	
The	Alliance	for	Energy	Efficiency,	a	non‐profit	organization	with	a	focus	on	water	efficiency	at	the	
national	 scale	 provides	 a	 resource	 library	 with	 numerous	 BMPs	 across	 water	 use	 sectors.	 This	
resource	library	can	be	found	here:	http://www.allianceforwaterefficiency.org/	
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6.2.2	Improve	Operational	Efficiency	and	Transfers	
	
Conveyance	—	Delta	
	
Conveyance	 provides	 for	 the	 movement	 of	 water.	 Conveyance	 infrastructure	 includes	 natural	
watercourses	 as	well	 as	 constructed	 facilities	 like	ditches,	 canals	 and	pipelines,	 including	 control	
structures	 such	 as	 weirs.	 Examples	 of	 natural	 watercourses	 include	 streams,	 rivers,	 and	
groundwater	 aquifers.	 Conveyance	 facilities	 range	 in	 size	 from	 small	 local	 end‐user	 distribution	
systems	 to	 the	 large	 systems	 that	deliver	water	 to	or	drain	areas	 as	 large	as	multiple	hydrologic	
regions.	 Conveyance	 facilities	may	 also	 require	 associated	 infrastructure	 such	 as	 pumping	plants	
and	power	supply,	diversion	structures,	fish	ladders,	and	fish	screens.	
	
Conveyance	through	the	Delta,	located	at	the	confluence	of	the	Sacramento	and	San	Joaquin	rivers,	
naturally	carries	water	westward	from	the	upstream	water	drainage	basins	to	the	bays	connected	
to	the	Pacific	Ocean.	The	Delta,	however,	 is	also	a	highly	manipulated	network	of	natural	streams	
and	 sloughs	 as	well	 as	 constructed	 channels	 bordered	 by	 levees	 to	 prevent	 flooding	 of	 adjacent	
islands.	The	Delta	is	a	critical	element	of	both	regional	and	interregional	water	conveyance	systems	
and	is	essential	to	sustaining	the	state’s	economy.	
	
Conveyance	—	Regional	/	Local	
	
As	stated	above,	conveyance	provides	 for	 the	movement	of	water.	 	Regional,	or	 local,	conveyance	
refers	to	how	water	 is	distributed	from	locally	developed	sources	to	the	end	users	 located	within	
the	same	watershed	or	river	system.	Existing	regional,	multi‐agency	conveyance	projects	exist	in	all	
urban	 regions	 of	 California,	 particularly	 the	 San	 Francisco	 Bay	 Area	 and	 the	 Southern	 California	
regions	surrounding	the	Los	Angeles	and	San	Diego	areas.	These	systems	often	include	emergency	
interconnects	between	various	agencies,	which	can	be	used	in	events	such	as	earthquakes	and	fires	
to	transport	water	when	the	normal	pipelines	are	inadequate	to	meet	emergency	needs.	
	
System	Reoperation	
	
System	reoperation	means	changes	to	existing	operation	and	management	procedures	for	existing	
reservoirs	 and	 conveyance	 facilities	 which	 increase	 water	 related	 benefits	 from	 these	 facilities.	
System	 reoperation	may	 improve	 the	 efficiency	 of	 existing	water	 uses	 (e.g.,	 irrigation)	 or	 it	may	
increase	 the	emphasis	of	one	use	over	another.	Although	reoperation	 is	generally	regarded	as	an	
alternative	to	construction	of	major	new	water	facilities,	physical	modifications	to	existing	facilities	
may	 be	 needed	 in	 some	 cases	 to	 expand	 the	 reoperation	 capability.	 Legal	 changes	 also	 may	 be	
needed.	Changes	in	water	demands	and	the	changing	climate	are	the	primary	reasons	to	consider	
reoperation	of	existing	facilities	to	increase	project	yield	or	address	climate	change	impacts.	
	
To	date,	most	assessments	and	actual	reoperations	in	California	solve	a	specific	problem	or	provide	
for	 a	 specific	 need.	 Reoperation	 is	 often	 considered	 as	 one	 strategy	 in	 an	 integrated	 water	
management	plan	or	one	alternative	among	a	set	of	alternatives	in	a	feasibility	study.	Reoperation	
to	 address	 specific	 needs	 often	 applies	 to	 a	 single	 project	 or	 facility	 such	 as	 reoperation	 of	 a	
reservoir	in	anticipation	of	large	inflows,	which	will	provide	greater	protection	to	the	surrounding	
area	 from	 large	 floods	and	benefit	other	 reservoir	users	by	enabling	water	storage	 in	part	of	 the	
current	 flood	 storage	 space	 through	 the	use	of	 forecast‐based	operations.	 	Reservoir	 reoperation	
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can	 also	 provide	 ecosystem	 benefits	 through	 changes	 in	 the	 timing	 or	 amount	 of	 releases	 to	
downstream	waterways.	
	
Water	Transfers	
	
Water	 transfers	 involve	voluntary	 changes	 in	 the	way	water	 is	distributed	among	water	users	 in	
response	 to	 water	 scarcity;	 for	 example,	 transfers	 among	 State	Water	 Project	 (SWP)	 or	 Central	
Valley	Project	(CVP)	contractors.	California	Water	Code	defines	a	water	transfer	as	a	temporary	or	
long‐term	 change	 in	 the	 point	 of	 diversion,	 place	 of	 use,	 or	 purpose	 of	 use	 due	 to	 a	 transfer	 or	
exchange	of	water	or	water	rights.	Temporary	water	transfers	typically	last	one	year	or	less.	Long‐
term	water	transfers	typically	last	more	than	one	year.		
	
Transfers	can	be	between	neighboring	water	districts	or	across	entire	regions	or	the	state,	provided	
there	 is	 a	 means	 to	 convey	 and/or	 store	 the	 water.	 Water	 transfers	 can	 be	 a	 temporary	 or	
permanent	sale	of	water	or	a	water	right	by	the	water	right	holder;	a	lease	of	the	right	to	use	water	
from	the	water	right	holder;	or	a	sale	or	lease	of	a	contractual	right	to	water	supply.	Water	transfers	
can	 also	 take	 the	 form	 of	 long‐term	 contracts	 for	 the	 purpose	 of	 improving	 long‐term	 supply	
reliability.	Generally,	water	is	made	available	for	transfer	by	five	major	methods:	
	
1.	Transferring	water	 from	storage	that	would	otherwise	have	been	carried	over	 to	 the	 following	
year.	The	expectation	is	that	the	reservoir	will	refill	during	subsequent	wet	seasons.	
2.	Pumping	 groundwater	 (groundwater	 substitution)	 instead	of	using	 surface	water	delivery	 and	
transferring	the	surface	water	rights.	
3.	 Transferring	 previously	 banked	 groundwater	 either	 by	 directly	 pumping	 and	 transferring	 the	
banked	groundwater	or	by	pumping	the	banked	groundwater	for	local	use	and	transferring	surface	
water	that	would	have	been	use	locally.	
4.	Reducing	the	existing	consumptive	use	of	water	through	crop	idling	or	crop	shifting	or	water	use	
efficiency	measures	to	make	water	available.	
5.	 Reducing	 return	 flows	 or	 seepage	 from	 conveyance	 systems	 that	 would	 otherwise	 be	
irrecoverable	to	make	water	available.	
	
Water	 transfers	are	 sometimes	 seen	as	merely	moving	water	 from	one	beneficial	use	 to	another.	
However,	in	practice	many	water	transfers	become	a	form	of	flexible	system	reoperation	linked	to	
many	 other	 water	 management	 strategies	 including	 surface	 water	 and	 groundwater	 storage,	
conjunctive	management,	conveyance	efficiency,	water	use	efficiency,	water	quality	improvements,	
and	planned	crop	shifting	or	crop	idling.	These	linkages	often	result	in	increased	beneficial	use	and	
reuse	of	water	overall.	Transfers	also	provide	a	flexible	approach	to	distributing	available	supplies	
for	environmental	purposes.	

6.2.3	Increase	Water	Supply	
	
	Conjunctive	Management	and	Groundwater			
	
Conjunctive	management	(use)	refers	to	the	coordinated	and	planned	use	and	management	of	both	
surface	 water	 and	 groundwater	 resources	 to	 maximize	 the	 availability	 and	 reliability	 of	 water	
supplies	 in	 a	 region	 to	 meet	 various	 management	 objectives.	 Surface	 water	 and	 groundwater	
resources	typically	differ	significantly	in	their	availability,	quality,	management	needs,	and	in	their	
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development	 and	 use	 costs.	 Managing	 both	 resources	 together,	 rather	 than	 in	 isolation,	 allows	
water	managers	to	use	the	advantages	of	both	resources	for	maximum	benefit.		
	
Conjunctive	 management	 (use)	 thus	 involves	 the	 efficient	 use	 of	 both	 resources	 through	 the	
planned	 and	 managed	 operation	 of	 a	 groundwater	 basin	 and	 a	 surface	 water	 storage	 system	
combined	 through	 a	 coordinated	 conveyance	 infrastructure.	Water	 is	 stored	 in	 the	 groundwater	
basin	for	later	and	planned	use	by	intentionally	recharging	the	basin	when	excess	water	supply	is	
available,	 for	example,	during	years	of	above‐average	surface	water	supply	or	 through	 the	use	of	
recycled	water.	 The	 necessity	 and	 benefit	 of	 conjunctive	water	management	 are	 apparent	when	
surface	 water	 and	 groundwater	 are	 hydraulically	 connected.	 Well‐planned	 conjunctive	
management	not	only	increases	the	reliability	and	the	overall	amount	of	water	supply	in	a	region,	
but	provides	other	benefits	such	as	flood	management,	environmental	water	use,	and	water	quality	
improvement.	
	
Desalination		
	
Desalination	comprises	various	water	 treatment	processes	 for	 the	removal	of	salt	 from	water	 for	
beneficial	 use.	 Desalination	 is	 used	 to	 treat	 seawater	 as	 well	 as	 brackish	 water	 (water	 with	 a	
salinity	 that	 exceeds	 normally	 acceptable	 standards	 for	municipal,	 domestic,	 and	 irrigation	 uses,	
but	 less	 than	 that	 of	 seawater).	 Desalination	 technologies	 are	 also	 used	 to	 treat	 polluted	 and	
impaired	 waters	 and	 as	 an	 advanced	 treatment	 of	 wastewater	 to	 produce	 high	 quality	 recycled	
water.	In	California,	the	principal	method	for	desalination	is	reverse	osmosis	(RO).	This	process	can	
be	used	to	remove	salt	as	well	as	specific	contaminants	in	water	such	as	trihalomethane	precursors,	
volatile	organic	carbons,	nitrates	and	pathogens.	
	
Precipitation	Enhancement	
	
Precipitation	 enhancement,	 commonly	 called	 “cloud	 seeding,”	 artificially	 stimulates	 clouds	 to	
produce	 more	 rainfall	 or	 snowfall	 than	 they	 would	 naturally.	 Cloud	 seeding	 injects	 special	
substances	into	the	clouds	that	enable	snowflakes	and	raindrops	to	form	more	easily.	Precipitation	
enhancement	is	the	one	form	of	weather	modification	used	in	California,	mostly	along	the	central	
and	southern	Sierra	Nevada	with	some	in	the	Coast	Range.	The	projects	generally	use	silver	iodide	
as	the	active	seeding	agent,	supplemented	by	dry	ice	if	aerial	seeding	is	done.	Silver	iodide	can	be	
applied	from	ground	generators	or	from	airplanes.	
		
Historically,	the	number	of	operating	projects	has	increased	during	droughts	but	are	less	common	
in	more	 normal	 years.	Most	 of	 the	 projects	 suspend	 operations	 during	 the	 very	wet	 years	 once	
enough	snow	or	rainfall	has	accumulated	to	meet	their	water	needs.	
	
	Recycled	Municipal	Water			
	
A	significant,	and	largely	untapped	means,	to	meet	current	and	future	water	demands	is	to	recycle	
water	 –	 through	 treatment	 and	 reuse	 of	wastewater.	Wastewater	which	 is	 treated	 to	 a	 specified	
quality	in	order	to	be	able	to	use	it	again	is	called	recycled	water.	Although	there	are	varied	sources	
of	 wastewater,	 this	 strategy	 only	 addresses	 recycling	 of	 municipal	 wastewater	 from	 treatment	
plants.	
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Municipal	wastewater	 originates	 primarily	 from	 domestic	 sources,	 but	 also	 includes	wastewater	
from	commercial,	industrial,	and	institutional	sources	that	discharge	to	a	common	collection	system	
where	it	mixes	with	domestic	wastewater	before	treatment.	The	California	Water	Code	provides	the	
following	 definition	 for	 recycled	water:	 “water	which,	 as	 a	 result	 of	 treatment	 of	wastewater,	 is	
suitable	 for	 a	 direct	 beneficial	 use	 or	 a	 controlled	 use	 that	 would	 not	 otherwise	 occur	 and	 is	
therefore	considered	a	valuable	resource.”	“Recycled	water”	and	“reclaimed	water”	have	the	same	
meaning.	
	
Recycled	water	use	can	serve	many	purposes:	

• an	 additional	 water	 source,	 which	 may	 also	 offset	 the	 need	 for	 additional	 freshwater	
supplies;	

• a	drought	resistant	water	supply;	
• a	green	alternative	for	treatment	and	disposal	of	wastewater;	
 a	 natural	 treatment	 through	 land	 application	 and	 a	 reduction	 in	 discharge	 of	 excess	

nutrients	into	surface	waters;	
• a	source	of	nutrients	for	crops	or	landscape	plants;	
• a	means	to	enhance	environmental	features,	such	as	wetlands.	

	
Surface	Storage	—	CALFED	
	
The	CALFED	Bay‐Delta	Program	is	a	consortium	of	state	and	federal	entities	created	to	improve	the	
operation	of	 the	Sacramento–San	Joaquin	River	Delta,	which	 is	vital	 to	the	future	of	water	supply	
reliability	in	the	state.	 	An	important	court	decision	in	2000	identified	the	need	to	study	potential	
surface	storage	reservoirs	to	enhance	the	management	of	this	vital	resource.		These	reservoirs,	and	
other	 off‐stream	 storage	 projects	 are	 being	 investigated	 by	 the	 California	 Department	 of	 Water	
Resources,	US	Bureau	of	Reclamation,	and	local	water	interests.		
	
Water	resource	planning	has	changed	significantly	over	the	past	several	decades.	New	approaches	
to	planning	for	CALFED	surface	storage	has	resulted	in	a	new	era	of	project	formulations	designed	
to	address	a	new	era	of	water	resources	needs.	The	State	and	federal	governments	have	funded	the	
surface	 storage	 investigations,	 which	 were	 explicitly	 conceived	 to	 support	 at	 least	 three	 of	
CALFED’s	program	objectives:	water	supply	reliability,	water	quality,	and	ecosystem	restoration.		
	
It	 is	 widely	 recognized	 that	 the	 dam	 building	model	 of	 the	 past	 (i.e.,	 on‐stream	 reservoirs	 built	
primarily	 for	 agricultural	 and	 urban	 users	 and	 flood	 protection)	would	 not	 be	 helpful	 in	 solving	
California’s	water	challenges.	In	fact,	these	approaches	would	likely	exacerbate	many	of	the	State’s	
water	 resources	 problems,	 especially	 perceptions	 about	winning	 and	 losing	 in	 California’s	water	
battles.	Consequently,	CALFED	considered	new	on‐stream	storage	untenable.		
	
Off‐stream	 storage	 or	 expansion	 of	 existing	 storage	 proposals	 were	 also	 considered,	 and	
emphasized	 that	 these	 new	 proposals	would	 not	 limit	 consideration	 of	 environmental	 effects	 to	
mitigation,	 but	 would	 instead	 be	 designed	 to	 improve	 environmental	 conditions.	 	 Successful	
projects	 would	 emphasize	 multi‐objective	 storage,	 combining	 newer	 objectives	 associated	 with	
ecosystem	restoration	and	water	quality	with	more	traditional	purposes	of	water	supply	reliability,	
hydropower	 and	 flood	 control.	 More	 specifically,	 these	 new	 projects	would	 support	 aquatic	 and	
riparian	 ecosystem	 restoration	 focused	 on	 the	 Delta	 and	 its	 tributaries;	 improved	 drinking	 and	
habitat	 water	 quality;	 and	 water	 supply	 reliability	 improvements	 that	 ultimately	 support	
California’s	growing	population	and	diverse	economy.	
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Surface	Storage	—	Regional/Local			
	
Surface	storage	uses	reservoirs	to	collect	water	for	later	release	and	use.	Surface	storage	has	played	
an	important	role	in	California	where	the	pattern,	timing	and	location	of	water	use	does	not	always	
match	the	natural	runoff	pattern.	Many	California	water	agencies	rely	on	surface	storage	as	a	part	of	
their	water	 systems,	and	reservoirs	also	play	an	 important	 role	 in	 flood	control	and	hydropower	
generation.	Similarly,	surface	storage	is	often	necessary	for,	or	can	increase	the	benefits	from,	other	
water	management	 strategies	 such	 as	water	 transfers,	 conjunctive	management,	 and	 conveyance	
improvements.	Some	reservoirs	contribute	 to	water	deliveries	across	several	 regions	of	 the	state	
while	others	only	provide	local	water	deliveries	within	the	same	watershed.		
	
There	are	two	general	categories	of	surface	reservoirs:	those	formed	by	building	a	dam	across	an	
active	river	and	those	called	off‐stream	reservoir	storage	where	the	actual	reservoir	is	in	a	separate	
geographic	 location	 away	 from	 the	 river	 supply,	 with	 water	 diverted	 or	 pumped	 into	 storage	
improve	water	quality	

6.2.4	Improve	Water	Quality		
	
Drinking	Water	Treatment	and	Distribution			
	
Providing	a	 reliable	 supply	of	 safe	drinking	water	 is	 the	primary	goal	of	public	water	 systems	 in	
California.	To	achieve	this	goal,	public	water	systems	must	develop	and	maintain	adequate	water	
treatment	and	distribution	facilities.	In	addition,	the	reliability,	quality,	and	safety	of	the	raw	water	
supply	 are	 critical	 to	 achieving	 this	 goal.	 In	 general,	 public	water	 systems	depend	greatly	 on	 the	
work	 of	 other	 entities	 to	 help	 protect	 and	 maintain	 the	 quality	 of	 the	 raw	 water	 supply.	 Many	
agencies	and	organizations	have	a	role	in	the	protection	of	water	supplies.	For	example,	the	basin	
plans	 developed	 by	 the	 Regional	Water	 Quality	 Control	 Boards	 (Regional	 Boards)	 recognize	 the	
importance	 of	 this	 goal	 and	 emphasize	 the	 protection	 of	 water	 supplies	 in	 California—both	
groundwater	and	surface	water.	
	
Most	groundwater	wells	used	for	drinking	water	are	constructed	in	a	manner	to	intercept	only	high	
quality	groundwater.	However,	some	groundwater	wells	require	some	level	of	treatment	to	achieve	
the	 high	 level	 of	 quality	mandated	 by	 State	 and	 federal	 regulations	 for	 a	 safe,	 reliable	 supply	 of	
water.	All	surface	water	supplies	used	for	drinking	water	must	receive	a	high	level	of	treatment	to	
remove	dirt,	pathogens	and	other	contaminants	before	they	are	suitable	for	consumption.	Once	the	
water	is	treated	to	drinking	water	standards,	this	high	level	of	water	quality	must	be	maintained	as	
the	water	passes	through	the	distribution	system	to	customer	taps.	
	
Groundwater	and	Aquifer	Remediation	
	
Portions	of	aquifers	in	many	groundwater	basins	in	the	state	have	degraded	water	quality	that	does	
not	 support	 beneficial	 use	 of	 groundwater.	 In	 some	 areas	 of	 the	 state,	 groundwater	 quality	 is	
degraded	 by	 constituents	 that	 occur	 naturally	 (e.g.,	 arsenic).	 In	 many	 urban	 and	 rural	 areas,	
groundwater	quality	degradation	has	resulted	from	a	wide	range	of	human	activities.	Groundwater	
remediation	 is	 necessary	 to	 improve	 the	 quality	 of	 degraded	 groundwater	 for	 beneficial	 use.	
Drinking	water	supply	is	the	beneficial	use	that	typically	requires	remediation	when	groundwater	
quality	is	degraded.		
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Groundwater	remediation	removes	constituents,	often	called	“contaminants,”	that	affect	beneficial	
use	of	 groundwater.	Groundwater	 remediation	 systems	 can	 employ	passive	or	 active	methods	 to	
remove	 contaminants.	 Passive	 groundwater	 remediation	 allows	 contaminants	 to	 biologically	 or	
chemically	degrade	or	disperse	in	place	over	time.	Active	groundwater	remediation	involves	either	
treating	 contaminated	 groundwater	 in	 place	 (while	 it	 is	 still	 in	 the	 aquifer)	 or	 extracting	
contaminated	 groundwater	 from	 the	 aquifer	 and	 treating	 it.	 Active	 in‐place	 methods	 generally	
involve	injecting	chemicals	into	the	contaminant	plume	to	obtain	chemical	or	biological	removal	of	
the	contaminant.	Extracting	and	treating	contaminated	groundwater	can	involve	physical,	chemical,	
and/or	biological	processes.	
	
	Matching	Water	Quality	to	Use		
	
Matching	water	 quality	 to	 use	 is	 a	management	 strategy	 that	 recognizes	 that	 not	 all	 water	 uses	
require	 the	 same	 quality	 water.	 One	 common	 measure	 of	 water	 quality	 is	 its	 suitability	 for	 an	
intended	 use;	 a	 water	 quality	 constituent	 often	 is	 only	 considered	 a	 contaminant	 when	 that	
constituent	adversely	affects	the	intended	use	of	the	water.	High	quality	water	sources	can	be	used	
for	 drinking	 and	 industrial	 purposes	 that	 benefit	 from	 higher	 quality	 water,	 and	 lesser	 quality	
water	can	be	adequate	for	some	uses.	An	example	of	this	would	be	a	water	supplier	choosing	to	use	
a	 groundwater	 source	 for	 municipal	 use,	 which	 requires	 less	 treatment	 before	 delivery,	 over	 a	
natural	 stream.	 The	 benefit	 to	 the	 municipal	 user	 potentially	 could	 be	 reduced	 disinfection	
byproducts	in	the	delivered	drinking	water	source.		A	secondary	benefit	would	be	that	water	left	in‐
stream	would	be	available	to	enhance	or	maintain	the	natural	riparian	system.	Further,	some	new	
water	 supplies,	 such	 as	 recycled	 water,	 can	 be	 treated	 to	 a	 wide	 range	 of	 purities	 that	 can	 be	
matched	 to	 different	 uses.	 The	 use	 of	 water	 sources	 such	 as	 recycled	 water,	 can	 serve	 as	 a	
substitute	for	potable	water,	by	meeting	water	needs	not	requiring	potable	water	quality.	In‐stream	
uses	are	directly	influenced	by	discharges	from	wastewater	treatment	plants	and	stormwater	flows	
and	these	source	discharges	can	provide	benefits	‐	and	challenges	‐	to	aquatic	life	and	recreation.	
	
Human	 uses	 can	 be	 categorized	 as	 consumptive—such	 as	municipal,	 agricultural,	 and	 industrial	
supplies—and	non‐consumptive—such	as	navigation,	hydropower	generation,	and	recreation.	 In‐
stream	 uses	 include	 aquatic	 ecosystems,	 fish	 migration,	 spawning,	 and	 preservation	 of	 rare,	
threatened,	 and	 endangered	 species.	 Matching	 water	 quality	 to	 most	 of	 these	 uses	 is	 important	
because,	 except	 for	 municipal	 and	 industrial	 uses,	 water	 is	 generally	 used	 as‐is,	 i.e.,	 without	
treatment.	In	addition,	aquatic	organisms	are	more	sensitive	to	some	pollutants	than	humans.	For	
example,	 the	 presence	 of	 dissolved	 metals	 at	 low	 concentrations	 can	 be	 lethal	 to	 sensitive	 fish	
species.	
	
Pollution	Prevention	
	
Pollution	 prevention	 can	 improve	water	 quality	 for	 all	 beneficial	 uses	 by	 protecting	water	 at	 its	
source	 and	 therefore	 reducing	 the	 need	 for	 and	 cost	 of	 additional	 water	 management	 and	
treatment.	 An	 important	 pollution	 prevention	 strategy	 is	 implementation	 of	 proper	 land	 use	
management	 practices	 to	 prevent	 sediment	 and	 pollutants	 from	 entering	 the	 source	 water.	 By	
preventing	pollution	throughout	a	watershed,	water	supplies	can	be	used,	and	reused,	for	a	broader	
number	 ‐	 and	 more	 types	 ‐	 of	 downstream	 water	 uses.	 Improving	 water	 quality	 by	 protecting	
source	water	is	consistent	with	a	watershed	management	approach	to	water	resources	challenges.	
In	 addition,	 the	 legal	 doctrine	 of	 “public	 trust”	 demands	 that	 the	 State	 protect	 certain	 natural		
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resources	for	the	benefit	of	the	public,	including	uses	such	as	fishing,	protection	of	fish	and	wildlife,	
and	commerce,	all	of	which	are	affected	by	pollution.	
	
Salt	and	Salinity	Management	
	
Salt	and	salinity	management	are	a	critical	component	of	water	quality	protection	in	many	parts	of	
the	state.	 	With	the	exception	of	freshly	fallen	snow,	salt	 is	present	to	some	degree	in	virtually	all	
natural	water	supplies,	because	soluble	salts	 in	 rocks	and	soil	begin	 to	dissolve	as	 soon	as	water	
reaches	 them.	 	 Salts	 are	 essential	 to	 plant,	 human	 and	 animal	 nutrition;	 salts	 are	 present	 in	 our	
food,	in	our	soils	and	in	the	cleaning	and	personal	care	products	we	use	every	day.	
	
While	most	 salts	 provide	 some	 benefit	 to	 living	 organisms	when	 present	 in	 low	 concentrations,	
salinity	very	quickly	becomes	a	problem	when	consumptive	use	and	evaporation	concentrates	salts	
to	 levels	 that	adversely	 impact	beneficial	uses.	 	 Salinity	 levels	 increase	with	reuse	since	each	use	
subjects	 the	water	 to	 evaporation.	 If	 reused	water	passes	 through	 soil,	 additional	 dissolved	 salts	
accumulate	in	the	water.			
	
Salts	may	be	defined	as	materials	 that	“originate	 from	dissolution	or	weathering	of	 the	rocks	and	
soil,	 including	 dissolution	 of	 lime,	 gypsum	 and	 other	 slowly	 dissolved	 soil	minerals”	 (Ayers	 and	
Westcot	 1994).	 “Salinity”	 describes	 a	 condition	 where	 dissolved	 minerals,	 of	 either	 natural	 or	
anthropogenic	 origin	 and	 carrying	 an	 electrical	 charge	 (ions),	 are	 present.	 In	 water,	 salinity	 is	
usually	measured	as	electrical	conductivity	(EC)	or	total	dissolved	solids	(TDS),	and	the	major	ionic	
substances	 found	 in	 water	 are	 calcium,	 magnesium,	 sodium,	 potassium,	 bicarbonate,	 sulfate,	
chloride,	and	nitrate.		
	
Historically,	 dilution	 and	 displacement	 have	 been	 used	 to	 deal	 with	 excess	 salinity.	 Agricultural	
operations	 typically	displace	 soil	 salts	by	applying	more	 irrigation	water	 than	 the	 crop	 is	 able	 to	
take	up	to	flush	salts	out	of	the	root	zone	and	relocate	them	in	a	lower	part	of	the	soil	profile	or	in	
groundwater	(the	leaching	fraction).	The	salt	may	then	wick	upwards	again	if	evaporation	exceeds	
recharge.	 These	 factors	 and	 more	 must	 be	 taken	 into	 account	 and	 dilution	 and	 displacement	
strategies	 must	 be	 coupled	 with	 long‐range	 water,	 ecosystem,	 and	 land	 resource	 management	
planning.	Of	significant	note	is	the	adoption	by	the	State	Water	Resources	Control	Board	of	its	2009	
Recycled	 Water	 Policy,	 which	 includes	 a	 requirement	 that	 local	 water	 and	 wastewater	 entities,	
together	with	local	salt/nutrient	contributing	stakeholders,	prepare	salt	and	nutrient	management	
plans	and	that	those	plans	be	completed	and	proposed	for	adoption	by	the	Water	Board	within	five	
years.	
	
Other	 salt	 management	 strategies	 have	 included	 treatment	 using	 membrane	 or	 distillation	
technologies	 (discussed	 in	 more	 detail	 in	 the	 Desalination	 RMS	 section).	 Treatment,	 however,	
generates	 a	 highly	 saline	 solid	 or	 liquid	waste	 product	 that	must	 be	managed	 appropriately	 and	
also	has	a	significant	energy	demand.		
	
Urban	Runoff	Management	
	
Urban	 runoff	 management	 is	 a	 broad	 series	 of	 activities	 to	 manage	 both	 storm	 water	 and	 dry	
weather	 runoff.	 Dry	weather	 runoff	 occurs	when,	 for	 example,	 excess	 landscape	 irrigation	water	
flows	to	a	storm	drain.	Traditionally,	urban	runoff	management	was	viewed	as	a	response	to	flood	
control	 concerns	 resulting	 from	 the	 effects	 of	 urbanization.	 	 Concerns	 about	 the	 water	 quality	
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impacts	of	urban	runoff	have	led	water	agencies	to	look	at	watershed	approaches	to	control	runoff	
and	 provide	 other	 benefits,	 resulting	 in	 urban	 runoff	 management	 now	 being	 linked	 to	 other	
resource	 management	 strategies	 including	 Pollution	 Prevention,	 Land	 Use	 Planning	 and	
Management,	 Watershed	 Management,	 Urban	 Water	 Use	 Efficiency,	 Recycled	 Municipal	 Water,	
Recharge	Area	Protection,	and	Conjunctive	Management.	
	

6.2.5	Practice	Resources	Stewardship	
		
Agricultural	Lands	Stewardship	
	
Agricultural	 lands	 stewardship	 means	 farm	 and	 ranch	 landowners—the	 stewards	 of	 the	 state’s	
agricultural	lands—producing	public	environmental	benefits	in	conjunction	with	the	food	and	fiber	
they	have	historically	provided	while	keeping	land	in	private	ownership.		
	
Agricultural	lands	stewardship	broadly	means	the	conservation	of	natural	resources	and	protection	
of	 the	 environment.	 Land	managers	 practice	 stewardship	 by	 conserving	 and	 improving	 land	 for	
food,	 fiber	 and	 biofuels	 production,	 watershed	 functions,	 soil,	 air,	 energy,	 plant	 and	 animal	 and	
other	 conservation	 purposes.	 Agricultural	 lands	 stewardship	 also	 protects	 open	 space	 and	 the	
traditional	characteristics	of	rural	communities.		
	
Moreover,	 it	helps	 landowners	maintain	economically	viable	farms	and	ranches	and	minimize	the	
pressure	sell	their	land	for	urban	development.		Farmland,	or	“working	landscapes”	–	in	addition	to	
maintaining	 ongoing	 primary	 productivity	 of	 food	 and	 fiber	 ‐	 will	 be	 increasingly	 important	 to	
attenuate	peak	precipitation	runoff	and	conserve	water,	to	provide	critical	habitat	at	key	locations	
and	to	sequester	carbon.		
	
Economic	Incentives	
	
Economic	incentives	include	financial	assistance,	water	pricing,	and	water	market	policies	intended	
to	 influence	water	management	 decisions.	 Economic	 incentives	 can	 influence	 the	 amount	 of	 use,	
time	of	use,	wastewater	volume,	and	source	of	supply.	Examples	of	economic	incentives	include	low	
interest	loans,	grants,	and	water	rates	and	rate	structures.	Financial	assistance	to	water	users,	such	
as	free	services,	rebates,	and	the	use	of	tax	revenues	to	partially	fund	water	services,	can	also	have	a	
direct	 effect	 on	 water	 use,	 as	 well	 as	 the	 prices	 paid	 by	 water	 users.	 Government	 financial	
assistance	(i.e.	grants	and	 low	interest	 loans)	provide	 incentives	 for	 integrated	resource	planning	
and	 implementation	 by	 regional	 and	 local	 agencies.	 	 These	 government	 sponsored	 financial	
assistance	programs	can	help	water	suppliers	provide	financial	incentives	to	their	water	users	for	a	
specific	purpose.		On	a	broader	scale,	financial	assistance	programs	can	also	help	align	the	economic	
and	 financial	 drivers	 (e.g.,	 marginal	 costs)	 affecting	 local,	 regional,	 and	 statewide	 water	
management	 decisions.	 	 Another	 economic	 incentive	 that	 can	 improve	 water	 management	
outcomes	comes	in	the	form	of	a	disincentive,	such	as	fines	or	surcharges	for	excessive	use,	which	
can	be	used	to	discourage	undesirable	water	user	behavior.		
	
Incentives	 for	 water	 market	 transfers	 can	 be	 made	 possible	 by	 creating	 market	 opportunities	
where	 they	 didn’t	 exist;	 by	 expanding	 opportunities	 where	 they	 currently	 exist;	 or	 by	 reducing	
market	 transaction	 costs.	 In	 each	 case,	 new	 or	 greater	 opportunity	 costs	 can	 influence	 water	
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management	decisions.	For	example,	if	the	opportunity	to	sell	water	is	forgone	to	maintain	it	in	its	
current	use,	then	the	opportunity	cost	is	the	lost	sales	income.	
	
Ecosystem	Restoration		
	
Ecosystem	restoration	can	improve	the	condition	of	our	modified	natural	landscapes	and	biological	
communities	 to	 provide	 for	 their	 sustainability	 and	 for	 their	 use	 and	 enjoyment	 by	 current	 and	
future	generations.	Few,	if	any,	of	California’s	ecosystems	can	be	fully	restored	to	their	pristine,	pre‐
development	condition.	Instead,	efforts	focus	on	rehabilitation	of	important	elements	of	ecosystem	
services,	structure	and	function.	Successful	restoration	increases	the	diversity	of	native	species	and	
biological	 communities	 and	 the	 abundance	 and	 connectivity	 of	 habitats.	 This	 can	 include	
reproducing	 natural	 flows	 in	 streams	 and	 rivers,	 curtailing	 the	 discharge	 of	 waste	 and	 toxic	
contaminants	into	water	bodies,	controlling	non‐native	invasive	plant	and	animal	species,	removing	
barriers	 to	 fish	migration	 in	 rivers	 and	 streams,	 and	 recovering	wetlands	 so	 that	 they	 can	 store	
floodwater,	recharge	aquifers,	filter	pollutants,	and	provide	habitat.	
	
This	strategy	focuses	on	restoration	of	aquatic,	riparian	and	floodplain	ecosystems	because	they	are	
the	natural	systems	most	directly	affected	by	water	and	flood	management	actions,	and	are	likely	to	
be	 affected	 by	 climate	 change.	 Today,	 water	 and	 flood	 planning	must	 aim	 to	 prevent	 ecosystem	
damage	 and	 reduce	 long‐term	maintenance	 costs.	 Future	 water	 and	 flood	management	 projects	
that	fail	to	protect	and	restore	their	ecosystems	will	face	reduced	effectiveness,	sustainability,	and	
public	support.	
	
Restoration	 generally	 emphasizes	 recovery	 of	 at‐risk	 species	 and	 natural	 communities,	 usually	
those	 whose	 abundance	 and	 geographic	 range	 have	 greatly	 diminished.	 These	 include	 several	
fishes,	such	as	Delta	smelt,	longfin	smelt,	green	sturgeon,	Chinook	and	Coho	salmon,	and	steelhead	
rainbow	 trout;	 and	 riparian	 and	 wetland	 habitats	 and	 their	 member	 species,	 including	 valley	
elderberry	longhorn	beetle,	giant	garter	snake,	and	several	migratory	bird	species.	
	
	Forest	Management	
	
California’s	major	water	development	projects	rely	on	water	produced	in	forested	watersheds.	The	
state’s	major	rivers	and	a	substantial	portion	of	its	runoff	originate	in	these	high	elevation	forests.	
Forests	in	California	are	used	for	sustainable	production	of	resources	such	as	water,	timber,	native	
vegetation,	fish,	wildlife,	and	livestock,	as	well	as	outdoor	recreation.	The	economic	value	of	water	
produced	by	forests	equals	or	exceeds	that	of	any	other	forest	resource	(Krieger,	2001;	CDF,	2003).		
	
Almost	all	forest	management	activities	can	affect	water	quantity	and	quality.	This	strategy	focuses	
on	those	forest	management	activities	that	are	designed	to	improve	the	availability	and	quality	of	
water	for	downstream	users,	on	both	publicly	and	privately	owned	forest	lands.	
	
Land	Use	Planning	and	Management		
	
More	 efficient	 and	 effective	 land	 use	 patterns	 promote	 integrated	 regional	 water	 management	
(IRWM).	 Integrating	 land	 use	 and	 water	 management	 consists	 of	 planning	 for	 the	 housing	 and	
economic	development	needs	of	a	growing	population	while	providing	for	the	efficient	use	of	water,	
water	quality,	energy,	and	other	resources.	The	way	in	which	we	use	land—the	pattern	and	type	of	
land	use	and	 transportation	 and	 the	 level	 of	 intensity—has	a	direct	 relationship	 to	water	 supply	
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and	 quality,	 flood	 management,	 and	 other	 water	 issues.	 For	 example,	 compact	 development	
patterns	 in	 existing	 urban	 areas	 can	 limit	 the	 amount	 of	 development	 in	 floodplains,	 leading	 to	
improved	 flood	 management	 and	 safety.	 California’s	 projected	 growth	 and	 urban	 development	
increases	 the	 pressure	 on	 natural	 resource	 conservation	 and	 amplifies	 the	 need	 for	 a	
comprehensive	 land	 use	 decision‐making	 process.	 Sustainable	 land	 use	 decisions	 can	 improve	
water	supply	and	quality,	increase	flood	protection,	conserve	vital	natural	habitat,	and	lead	to	more	
efficient	energy	use.	
	
Land	 use	 planning	 and	 management	 cuts	 across	 many	 resource	 management	 strategies.	 More	
efficient	 and	 effective	 land	 use	 is	 linked	 to	 several	 resource	 management	 strategies	 including	
watershed	management,	water	use	efficiency,	agricultural	lands	stewardship,	as	well	as	to	helping	
adapt	 to	 climate	 change.	 Directing	 development	 away	 from	 agricultural	 lands	 permits	 multi‐
objective	 management	 of	 these	 agricultural	 lands	 for	 floodplain	 management,	 water	 quality,	
habitat,	and	sustainable	development.	Land	use	planning	affects	and	is	affected	by	consideration	of	
air	quality,	mobility,	affordable	housing,	and	economic	development	though	this	strategy	focuses	on	
water	resources.	
	
Recharge	Areas	Protection	
	
Recharge	areas	are	those	areas	that	provide	the	primary	means	of	replenishing	groundwater.	The	
best	natural	recharge	areas	are	those	where	good	quality	surface	water	is	able	to	percolate	through	
the	sediments	and	rocks	to	the	saturated	zone,	which	contains	groundwater.	If	recharge	areas	cease	
functioning	 properly,	 there	 may	 not	 be	 sufficient	 groundwater	 for	 storage	 or	 use.	 Protection	 of	
recharge	 areas	 requires	 a	 number	 of	 actions	 based	 on	 two	 primary	 goals.	 These	 goals	 are	 (1)	
ensuring	that	areas	suitable	for	recharge	continue	to	be	capable	of	adequate	recharge	rather	than	
covered	 by	 impermeable	 urban	 infrastructure,	 such	 as	 buildings	 and	 roads;	 and,	 (2)	 preventing	
pollutants	 from	entering	groundwater	 to	avoid	expensive	 treatment	 that	may	be	needed	prior	 to	
potable,	agricultural,	or	industrial	beneficial	uses.	
	
Protection	of	recharge	areas	is	necessary	if	the	quantity	and	quality	of	groundwater	in	the	aquifer	
are	 to	 be	maintained.	However,	 protecting	 recharge	 areas	 by	 itself	 does	 not	 provide	 a	 supply	 of	
water.	Recharge	areas	only	function	when	aquifer	storage	capacity	is	available,	and	when	regional	
and	 local	governments	and	agencies	work	 together	 to	secure	an	adequate	supply	of	 good	quality	
water	to	recharge	the	aquifer.	Protecting	existing	and	potential	recharge	areas	allows	them	to	serve	
as	valuable	elements	of	a	conjunctive	management	and	groundwater	storage	strategy.	
	
Water‐dependent	Recreation	
	
With	its	temperate	climate,	over	1.3	million	acres	of	water	surface,	2,600	miles	of	waterways,	and	
3,427	miles	of	coastline,	California	offers	a	variety	of	water‐dependent	recreation	opportunities	in	
any	 season.	 Each	 year	millions	 of	 California	 residents	 and	 visitors	 come	 to	 California	waterways	
seeking	 recreation	 experiences.	 In	 2006,	 beach	 and	waterfront	 activities	 helped	make	 California	
one	 of	 the	most	 visited	 state	 in	 the	 nation.	 	 California	 residents	 and	 visitors	 can	 choose	 from	 a	
variety	 of	 water‐dependent	 recreation	 activities.	 They	 may	 enjoy	 recreation	 activities	 that	 are	
dependent	 on	 water,	 including	 fishing,	 swimming,	 waterfowl	 hunting	 and	 birding,	 boating,	
canoeing,	and	kayaking.		
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They	also	may	participate	 in	recreation	activities	 that	can	be	enhanced	by	water,	such	as	wildlife	
viewing,	picnicking,	camping,	and	hiking,	biking,	and	riding	on	trails.	While	the	latter	activities	do	
not	depend	on	water,	they	are	frequently	enjoyed	near	water.		
	
Water‐dependent	Recreation	in	Ventura	County:		
	
With	 its	 temperate	 climate,	 acres	 of	 water	 surface,	 miles	 of	 waterways,	 and	 miles	 of	 coastline,	
Ventura	County	offers	a	variety	of	water‐dependent	 recreation	opportunities	 in	any	 season.	Each	
year	 thousands	 of	 residents	 and	 visitors	 come	 to	 Ventura	 County	waterways	 seeking	 recreation	
experiences.				
	
Residents	 and	 visitors	 can	 choose	 from	 a	 variety	 of	 water‐dependent	 recreation	 activities.	 They	
may	 enjoy	 recreation	 activities	 that	 are	 dependent	 on	 water,	 including	 fishing,	 swimming,	
waterfowl	 hunting	 and	 birding,	 boating,	 canoeing,	 and	 kayaking.	 They	 also	 may	 participate	 in	
recreation	activities	that	can	be	enhanced	by	water,	such	as	wildlife	viewing,	picnicking,	camping,	
and	hiking,	biking,	and	riding	on	trails.	While	the	latter	activities	do	not	depend	on	water,	they	are	
frequently	 enjoyed	near	water.	Ventura	County	 also	has	 a	 variety	 of	water‐dependent	 recreation	
facilities	 with	 differing	 levels	 of	 public	 access.	 	 Protected	 status	 designations	 for	 the	 state’s	
reservoirs,	for	example,	range	from	prohibiting	all	public	access,	prohibiting	any	body	contact	with	
the	water,	to	allowing	swimming,	fishing	and	boating.	
	
Watershed	Management	
	
Watershed	management	is	the	process	of	creating	and	implementing	plans,	programs,	projects,	and	
activities	to	restore,	sustain,	and	enhance	watershed	functions.	These	functions	provide	the	goods,	
services	and	values	desired	by	the	community	affected	by	conditions	within	a	watershed	boundary.	
In	California,	the	practice	of	community‐based	watershed	management	has	evolved	as	an	effective	
approach	 to	 natural	 resource	management	 practiced	 in	 hundreds	 of	 watersheds	 throughout	 the	
state.	 These	 community‐based	 efforts	 are	 carried	 out	 with	 the	 active	 support,	 assistance,	 and	
participation	of	numerous	State	agencies	and	programs.		
	
A	primary	objective	of	watershed	management	 is	 to	 increase	and	sustain	a	watershed’s	ability	 to	
provide	for	the	diverse	needs	of	the	communities	that	depend	on	it,	from	local	to	regional	to	State	
and	federal	stakeholders.	Using	watersheds	as	an	organizing	unit	has	proven	to	be	an	effective	scale	
for	 natural	 resource	 management	 as	 well	 as	 also	 providing	 a	 basis	 for	 greater	 integration	 and	
collaboration	 among	 those	 policies	 and	 actions.	 The	 watershed	 is	 an	 appropriate	 scale	 to	
coordinate	and	integrate	management	of	the	numerous	physical,	chemical,	and	biological	processes	
that	make	 up	 a	 river	 basin	 ecosystem.	 	 It	 serves	well	 as	 a	 common	 reference	 unit	 for	 the	many	
different	policies,	actions,	and	processes	that	affect	the	system.	
	

6.2.6	Improve	Flood	Management	
	
Flood	Risk	Management	
	
Flood	risk	management	is	a	strategy	specifically	intended	to	protect	people	and	property	from	the	
negative	 impacts	 of	 flooding.	 It	 includes	 projects	 and	 programs	 that	 assist	 individuals	 and	
communities	to	manage	flood	flows	and	to	prepare	for,	respond	to,	and	recover	from	a	flood.	This		
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strategy	 is	 a	 key	 element	 of	 integrated	 flood	 management,	 a	 comprehensive	 approach	 to	 flood	
management	 that	 considers	 land	 and	water	 resources	 at	 a	watershed	 scale	within	 the	 context	 of	
integrated	 regional	 water	 management,	 employs	 both	 structural	 and	 nonstructural	 measures	 to	
maximize	 the	 benefits	 of	 floodplains	 and	 minimize	 loss	 of	 life	 and	 damage	 to	 property	 from	
flooding,	and	recognizes	the	benefits	to	ecosystems	from	periodic	flooding.		Flood	risk	management	
includes	 a	 wide	 range	 of	 projects	 and	 programs,	 which	 may	 be	 generally	 grouped	 into	 three	
categories:	Structural	approaches,	land	use	management,	and	disaster	preparedness,	response,	and	
recovery.	
	

6.2.7	Other	Strategies		
	
The	California	Water	Plan,	Update	2009	(CWP	Update	2009)	includes	one	final	RMS	–	titled	“other	
strategies”	which	highlights	a	variety	of	water	management	strategies	that	can	potentially	generate	
benefits	that	meet	one	or	more	water	management	objectives,	such	as	water	supply	augmentation	
or	 water	 quality	 enhancements.	 However,	 these	management	 strategies	 are	 currently	 limited	 in	
their	capacity	to	strategically	address	long‐term	regional	water	planning	needs.	In	some	cases,	such	
as	Dewvaporation,	the	strategy	involves	emerging	technologies	that	will	require	more	research	and	
development.	 In	 other	 cases,	 such	 as	 Crop	 Idling	 and	 Irrigated	 Land	 Retirement,	 they	 involve	
voluntary	 and	 often	 temporary	 tradeoffs	 from	 one	 sector	 of	 use	 to	 another	 (i.e.,	 agricultural	 to	
urban)	that	will	likely	be	unpredictable	and	limited	in	scope	over	the	time	horizon	of	this	California	
Water	 Plan	 Update.	 Finally,	 implementation	 of	 strategies	 such	 as	 Rainfed	 Agriculture	 will	 have	
limited	 applicability	 in	 California	 due	 to	 the	 variability	 and	 uncertainty	 of	 precipitation	 patterns	
within	the	state	from	year	to	year.	
	
These	strategies	are	listed	and	briefly	described	below:	
	
Crop	 Idling	 for	Water	 Transfers:	 Crop	 idling	 is	 removal	 of	 lands	 from	 irrigation	 with	 the	 aim	 of	
returning	 the	 lands	 to	 irrigation	 at	 a	 later	 time.	 Crop	 idling	 for	water	 transfers	 is	 done	 to	make	
water	 available	 for	 transfer.	Crop	 idling	may	be	done	 for	 a	 certain	 time	or	 can	be	episodic.	 Land	
retirement	for	water	transfer	and	for	solving	drainage	and	drainage‐related	problems	is	discussed	
in	 the	 land	 retirement	 strategy	 later	 in	 this	 section.	 Crop	 idling,	with	 the	 intent	 of	 soil	 and	 crop	
management	 and	 for	 soil	 and	 crop	 sustainability	 and	 productivity,	 is	 further	 discussed	 in	 CWP	
Update	2009,	Volume	2,	Chapter	20	‐	Agricultural	Lands	Stewardship.	
	
Dewvaporation	 for	 Atmospheric	 Pressure	 Desalination:	 Dewvaporation	 is	 a	 specific	 process	 of	
humidification‐dehumidification	 desalination.	 Brackish	water	 is	 evaporated	 by	 heated	 air,	 which	
deposits	 fresh	water	 as	 dew	on	 the	 opposite	 side	 of	 a	 heat	 transfer	wall.	 The	 energy	needed	 for	
evaporation	 is	 supplied	 by	 the	 energy	 released	 from	 dew	 formation.	 Heat	 sources	 can	 be	
combustible	fuel,	solar	or	waste	heat.	The	tower	unit	is	built	of	thin	plastic	films	to	avoid	corrosion	
and	 to	 minimize	 equipment	 costs.	 Towers	 are	 relatively	 inexpensive	 since	 they	 operate	 at	
atmospheric	pressure.		The	technology	of	dewvaporation	is	still	being	developed.	
	
Fog	Collection:	Precipitation	enhancement	also	includes	other	methods,	such	as	physical	structures	
or	nets	to	induce	and	collect	precipitation.		Precipitation	enhancement	in	the	form	of	fog	collection	
has	not	been	used	in	California	as	a	management	technique	but	does	occur	naturally	with	coastal	
vegetation;	fog	provides	an	important	portion	of	summer	moisture	to	our	coastal	redwoods.	
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Irrigated	 Land	 Retirement:	 Irrigated	 land	 retirement	 is	 the	 removal	 of	 farmland	 from	 irrigated	
agriculture.	 	 Permanent	 land	 retirement	 is	 perpetual	 cessation	 of	 irrigation	 of	 lands	 from	
agricultural	production,	which	is	done	for	water	transfer	or	for	solving	drainage‐related	problems.		
	
Rainfed	Agriculture:	Rainfed	agriculture	is	when	all	crop	consumptive	water	use	is	provided	directly	
by	rainfall	on	a	real	time	basis.	Due	to	unpredictability	of	rainfall	frequency,	duration,	and	amount,	
there	 is	 significant	uncertainty	and	risk	 in	 relying	solely	on	 rainfed	agriculture.	This	 is	 especially	
true	 in	California	where	 there	 is	 little	or	no	precipitation	during	most	of	 the	 spring	and	summer	
growing	season.		Climatic	conditions	in	California	provide	excellent	conditions	for	crop	production:	
little	 cloud	 cover	 provides	 ample	 solar	 radiation	 during	 the	 spring	 and	 summer	 growing	 season.	
Precipitation	 in	 the	 form	 of	 rainfall	 and	 snow	 occurs	mainly	 during	 the	 fall	 and	winter	months.	
However,	 the	 lack	 of	 sufficient	 and	 timely	 rainfall	 during	 the	 spring	 and	 summer	 in	 much	 of	
California	severely	limits	the	potential	for	expansion	of	rainfed	agriculture.		
	
Waterbag	 Transport/Storage	 Technology:	 The	 use	 of	 waterbag	 transport/storage	 technology	
involves	diverting	water	 in	 areas	 that	have	unallocated	 freshwater	 supplies,	 storing	 the	water	 in	
large	inflatable	bladders,	and	towing	them	to	an	alternate	coastal	region.	Fresh	water	is	lighter	than	
seawater,	 which	 makes	 the	 bags	 float	 on	 the	 surface.	 This	 makes	 them	 easier	 to	 tow.	 After	
discharging	their	contents,	empty	bags	are	then	reeled	to	the	deck	of	 the	tug	allowing	for	a	more	
speedy	return	to	the	source	water	area.		
	Although	this	strategy	is	not	currently	being	used	in	California,	there	have	been	several	proposals	
to	implement	this	technology	throughout	the	world,	including	San	Diego.	

6.3	Current	Implementation	of	RMS	
	
There	are	many	examples	of	RMS	implementation	across	the	County.		See	Table	2‐1	in	Section	2	–	
Highlights	 of	 Program	 Accomplishments	 Since	 2006	 for	 a	 list	 of	 implemented	 projects	 and	
programs.		See	below	for	some	examples	of	regional	implementation	of	RMS.	
	

6.3.1	Agricultural	Water	Use	Efficiency		
	
The	 following	 include	 examples	 of	 agricultural	 water	 use	 efficiency	 projects	 and	 programs	 that	
have	been	implemented	in	Ventura	County.	
	
Fox	Canyon	Groundwater	Management	Agency:	
The	Fox	Canyon	Groundwater	Management	Agency	(FCGMA)	manages	and	protects	both	confined	
and	 unconfined	 aquifers	 within	 several	 groundwater	 basins	 underlying	 the	 southern	 portion	 of	
Ventura	County.	The	FCGMA	is	an	independent	special	district,	separate	from	the	County	of	Ventura	
or	 any	 city	 government.	 It	was	 created	 by	 the	 California	 Legislature	 in	 1982	 to	 oversee	 Ventura	
County's	vital	groundwater	resources.	All	 lands	 lying	above	the	deep	Fox	Canyon	aquifer	account	
for	more	than	half	of	the	water	needs	for	0.7	million	residents	in	the	cities	of	Ventura,	Oxnard,	Port	
Hueneme,	Camarillo,	and	Moorpark,	plus	the	unincorporated	communities	of	Saticoy,	El	Rio,	Somis,	
Moorpark	Home	Acres,	Nyeland	Acres,	Point	Mugu	and	Montalvo.	 	The	Fox	Canyon	Groundwater	
Management	Plan	was	created	per	the	Annotated	California	Codes	Water	Appendix,	Chapter	121‐
102	 et	 seq.	 requiring	 the	 Fox	 Canyon	 GMA	 to	 develop,	 adopt	 and	 implement	 a	 plan	 to	 control	
groundwater	extractions	from	the	Upper	Aquifer	System	(UAS)	to	achieve	a	balanced	water	supply	
and	demand	in	the	Upper	Aquifer	System	by	the	year	2000.	Additionally,	the	Water	Code	required	
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the	 Fox	 Canyon	 GMA	 to	 adopt	 a	 Lower	 Aquifer	 System	 (LAS)	 Management	 Plan	 for	 future	
extractions	 from	 the	 Lower	 Aquifer	 System,	 including	 a	 policy	 for	 issuing	 well	 permits	 and	 a	
Contingency	Plan	for	seawater	intrusion	into	the	Lower	Aquifer	System	
	
Ventura	County	Farm	Water	Coalition:		
A	group	of	more	than	70	large	agricultural	water	users,	environmental	organizations,	and	several	
wholesale	 and	 retail	 water	 districts	 make	 up	 the	 Ventura	 County	 Farm	 Water	 Coalition.	 The	
Coalition’s	 goal	 is	 to	 improve	 water	 use	 efficiency	 and	 conservation	 through	 implementation	 of	
efficient	 water	 management	 practices.	 The	 agricultural	 water	 suppliers	 voluntarily	 commit	 to	
implementing	 locally	 cost	 effective	 and	 efficient	 EWMP’s	 and	 BMPs.	 	 These	 agricultural	 water	
suppliers	and	users	represent	a	significant	number	of	total	acres	of	irrigated	agricultural	land,	and	
the	 majority	 of	 the	 annual	 water	 volumes	 supplied	 by	 retail	 water	 purveyors	 and	 private	 well	
owners	in	Ventura	County.	
	
Ventura	County	Agricultural	Irrigated	Lands	Group:	
The	Ventura	County	Agricultural	Irrigated	Lands	Group	(VCAILG)	is	a	program	run	by	the	Ventura	
County	 Farm	 Bureau	 that	 monitors	 water	 quality	 effluent	 associated	 with	 agricultural	 runoff.	
VCAILG	consists	of	individual	agricultural	members	that	work	collectively	as	a	“discharger	group”	
to	 manage	 their	 agricultural	 runoff	 and	 implement	 water	 efficiency	 standards.	 The	 goal	 of	 the	
program	 is	 to	 ensure	 members	 meet	 the	 requirements	 of	 the	 Conditional	 Waiver	 of	 Waste	
Discharge	 Requirements	 for	 Discharges	 from	 Irrigated	 Lands	 within	 the	 Los	 Angeles	 Region,	
commonly	known	as	the	“Conditional	Waiver”	or	“Ag	Waiver.”	The	program	requires	the	owners	of	
irrigated	 farmland	 to	 measure	 and	 control	 discharges	 from	 their	 property,	 including	 irrigation	
return	 flows,	 flows	 from	 tile	 drains	 and	 stormwater	 runoff.	 These	 discharges	 can	 affect	 water	
quality	by	transporting	nutrients,	pesticides,	sediment,	salts,	and	other	pollutants	 from	cultivated	
fields	 into	 surface	 waters.	 Given	 the	 high	 cost	 and	 complexity	 of	 obtaining	 individual	 discharge	
permits,	 the	 Farm	 Bureau	 enlisted	 the	 cooperation	 of	 other	 agricultural	 organizations,	 water	
districts	and	individuals	to	form	VCAILG,	which	is	intended	to	act	as	one	unified	discharger	group	
for	 those	 agricultural	 landowners	 and	 growers	who	 have	 agreed	 to	 join.	 The	 program	 has	 been	
running	since	2006,	and	sampling	has	shown	that	some	agricultural	runoff	is	violating	water	quality	
standards.	 As	 a	 result,	 VCAILG	 has	 developed	 Water	 Quality	 Management	 Plans	 that	 outline	
processes	and	strategies	to	ensure	agricultural	discharges	meet	water	quality	standards.	On	a	farm	
level,	landowners	and	growers	are	asked	to	provide	VCAILG	with	information	on	their	management	
practices,	 participate	 in	 education	 efforts,	 and	 implement	 BMPs	 to	 reduce	 or	 eliminate	
contaminated	discharges.	
	
Irrigation	Evaluations:	
The	 Resource	 Conservation	 District	 (RCD)	 offers	 free	 irrigation	 evaluations	 to	 producers	 with	
orchards	 and	 row	 crops	 or	 nurseries	 by	 evaluating	 the	 efficiency	 of	 their	 irrigation	 system	 and	
recommending	BMPs	to	improve	system	efficiency.	RCD	is	also	implementing	a	cost	share	program	
that	 assists	 producers	 in	 obtaining	water	 efficiency	 technologies	 through	 connections	with	 cost‐
sharing	programs	sponsored	by	water	purveyors.		
	
Mobile	Water‐Energy	Efficiency	Laboratory	Program:	
With	the	assistance	of	the	IRWM	program,	the	RCD	has	also	 implemented	a	Mobile	Water‐Energy	
Efficiency	Laboratory	program.	This	program	provides	on‐site	evaluations	of	agricultural	irrigation	
systems	 looking	 for	 potential	 improvement	 in	 water	 distribution,	 irrigation	 uniformity,	 energy	
usage,	 and	 pump	 efficiency.	 The	 irrigation	 and	 energy	 audit	 results	 are	 also	 accompanied	 by	
recommendations	to	increase	performance.	
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6.3.2	Urban	Water	Use	Efficiency		
	
There	 are	 numerous	 examples	 of	 urban	water	 efficiency	 projects	 being	 implemented	 in	 Ventura	
County.	The	following	is	a	short	list	of	some	of	these	projects:		
	
Ventura	County	Regional	Urban	Landscape	Efficiency	Program:	
The	Ventura	County	Regional	Urban	Landscape	Efficiency	Program	(VC‐RULE)	 is	a	partnership	of	
water	management	entities	led	by	the	City	of	Oxnard	focused	on	implementing	water	efficiency	best	
practices.	 The	 program	 is	 funded	 by	 Proposition	 84	 and	 matches	 appropriate	 water	 saving	
technologies	 that	 are	 provided	 by	 professional	 vendors	 based	 on	 landscape	 irrigation	 surveys.	
Water	 saving	 technologies	 include	 weather‐based	 irrigation	 controllers,	 low	 precipitation	 rate	
irrigation	nozzles,	and	rain	shut‐off	sensors.	All	residential,	commercial,	and	 industrial	customers	
with	 landscape	 irrigation	 needs	 are	 eligible	 to	 participate	 in	 the	 program.	 The	 program	 targets	
approximately	1,000	customer	properties	and	aims	to	reduce	customer	water	usage	by	20	percent.			
	

Regional	Water	Use	Efficiency	Group:		

This	group	consists	of	water	conservation	coordinators	from	throughout	Ventura	County	who	meet	
annually	or	semi‐annually	to	share	information	and	discuss	joint	projects.	The	Regional	Water	Use	
Efficiency	Group	is	responsible	for	the	implementation	of	the	Water	Wise	Gardening	website	which	
provides	water	efficient	gardening	and	irrigation	information.			

	

Water	Wise	Gardening	Website:	

The	 Water	 Wise	 Gardening	 website	 offers	 water	 efficient	 landscape	 design	 information	 and	 an	
irrigation	 guide	 to	 residential	 and	 commercial	 users.	 The	 program	 is	 being	 implemented	 by	 the	
Regional	Water	Use	Efficiency	Group	and	Casitas	MWD,	and	the	website	contains	a	catalog	of	water	
efficient	plants	and	trees	and	offers	examples	of	water	efficient	 landscape	design.	The	goal	of	this	
project	is	to	decrease	irrigation	demand	through	education	and	water	efficient	landscapes.		

6.3.3	Conveyance	—	Regional	/	Local	
	
Camarillo/Camrosa	Recycled	Water	Interconnection:		
This	 project	 expands	 the	 use	 of	 recycled	 municipal	 water	 through	 the	 construction	 of	 an	
interconnection	 that	 will	 distribute	 treated	 water	more	 widely	 amongst	 Camarillo	 and	 Camrosa	
Sanitary	District	 customers.	 Thus,	 this	 project	 provides	 infrastructure	 to	 convey	water	 supply	 to	
regional	areas	that	normally	would	not	have	access	to	this	source.	
	
Freeman	Diversion:	
The	Freeman	Diversion	Facility	in	Saticoy	was	constructed	in	1991	to	divert	Santa	Clara	River	flow	
to	 spreading	 ground	 to	 enhance	 recharge	 of	 local	 groundwater	 supplies	 for	 subsequent	 use	 by	
municipal	 and	 agricultural	 pumpers.	The	 facility	 is	 comprised	of	 a	 concrete	dam,	 a	 fish	 ladder,	 a	
screened	 fishbay,	 a	 downstream	migrant	 trap,	 various	 canals	 and	 spreading	 grounds.	 It	 diverts	
approximately	69,000	AFY	from	the	river	annually.		 	 	 	 	 	 	
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6.3.4	System	Reoperation	
	
Lake	Casitas:	
Casitas	Dam	was	originally	constructed	to	form	Lake	Casitas	for	flood	management	and	as	a	water	
supply	 reservoir.	Due	 to	 the	 importance	of	 in‐stream	 flows	 for	aquatic	habitat,	 releases	 from	 the	
reservoir	are	conducted	to	support	aquatic	habitat	for	the	endangered	southern	steelhead	trout	and	
other	wildlife	that	depend	on	in‐stream	flows.	The	National	Marine	Fisheries	Service	has	required	
Casitas	 MWD	 to	 guarantee	 flows	 to	 accommodate	 fish	 passage	 at	 the	 Robles	 Fish	 Ladder	
downstream	of	the	reservoir.	
	
Lake	Piru:	
Lake	Piru	was	originally	constructed	 for	 the	purposes	of	water	supply	and	 flood	management.	 In	
1991,	 United	 Water	 began	 releasing	 some	 water	 from	 the	 Santa	 Felicia	 Dam	 that	 would	 allow	
groundwater	 recharge	 downstream.	 These	 releases	 replenish	 groundwater	 supplies	 for	 both	
drinking	water	and	for	agriculture	through	conjunctive	management	for	Santa	Paula,	Ventura	and	
the	Oxnard	Plain.	

6.3.5	Water	Transfers	
	
The	following	are	a	few	examples	of	water	transfer	projects	being	implemented	in	Ventura	County:		
	
Freeman	Diversion	In‐Lieu	Deliveries:		
In	 addition	 to	 surface	 recharge	 ponds,	 the	 Freeman	 Diversion	 also	 supplies	 river	 water	 to	 two	
pipeline	 systems	 that	 deliver	 this	 water	 to	 agricultural	 pumpers	 in	 lieu	 of	 their	 pumping	
groundwater.	 	 The	 Pleasant	 Valley	 Pipeline	 delivers	 this	 river	 water	 to	 Pleasant	 Valley	 County	
Water	District	 for	distribution	to	pumpers.	 	The	Pumping	Trough	Pipeline	conveys	diverted	river	
water	 to	 agricultural	 pumpers	 on	 the	 Oxnard	 Plain,	 thus	 reducing	 the	 amount	 of	 groundwater	
extractions	 in	areas	 susceptible	 to	 seawater	 intrusion.	 	When	river	water	 is	not	available,	United	
Water	Conservation	District	uses	five	Lower	Aquifer	System	wells	to	pump	water	into	the	pipeline.	
	
Groundwater	In‐Lieu	Deliveries:	
In	a	different	type	of	in‐lieu	delivery,	United	Water	Conservation	District	also	pumps	and	delivers	
groundwater	to	the	cities	of	Oxnard	and	Port	Hueneme	and	Naval	Base	Ventura	County.		This	water	
is	 pumped	 from	 wells	 adjacent	 to	 the	 surface	 spreading	 ponds,	 where	 the	 aquifers	 are	 readily	
recharged.	 	The	Cities	and	Naval	Bases	 in	Ventura	County	use	 this	water	 in	 lieu	of	pumping	their	
own	wells	closer	to	the	coastline,	where	pumping	could	pull	seawater	into	the	aquifers.	
	
Conejo	Creek	Diversion	Project:	
A	newer	 in‐lieu	system	operated	by	Camrosa	Water	District	diverts	 flows	 from	Conejo	Creek	and	
delivers	the	water	to	Pleasant	Valley	County	Water	District	to	meet	local	irrigation	demands	within	
the	overdrafted	Pleasant	Valley	basin.		The	Conejo	Creek	Diversion	Project	diverts	a	combination	of	
natural	stream	flow	and	recycled	water	released	into	the	creek	from	wastewater	treatment	plants	
upstream.	 Thus	 creek	 water	 is	 transferred	 to	 Pleasant	 Valley	 for	 use	 instead	 of	 overpumping	
existing	groundwater.		
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6.3.6	Conjunctive	Management	and	Groundwater			
	
In	addition	to	example	project	listed	above	which	also	offer	conjunctive	management	benefits,	the	
following	 are	 a	 few	more	 examples	 of	 conjunctive	management	 and	 groundwater	 projects	 being	
implemented	in	Ventura	County:		
	
CASGEM	Program	
The	California	Statewide	Groundwater	Elevation	Monitoring	(CASGEM)	Program	was	developed	by	
the	Department	of	Water	Resources	(DWR)	in	response	to	the	passing	of	Senate	Bill	Number	6	in	
November	 2009.	 The	 law	 directs	 that	 groundwater	 elevations	 in	 all	 basins	 and	 subbasins	 in	
California	be	regularly	and	systematically	monitored,	preferably	by	 local	entities,	with	the	goal	of	
demonstrating	seasonal	and	long‐term	trends	in	groundwater	elevations.	DWR	is	directed	to	make	
the	 resulting	 information	 readily	 and	 widely	 available.	 The	 CASGEM	 program	 established	 a	
permanent,	 locally	 managed	 system	 to	 monitor	 groundwater	 elevation	 in	 California’s	 alluvial	
groundwater	basins	and	subbasins	identified	in	DWR	Bulletin	No.	118.	The	CASGEM	program	relies	
and	 builds	 on	 the	 many,	 established	 local	 long‐term	 groundwater	 monitoring	 and	 management	
programs.	
	
The	Ventura	County	Watershed	Protection	District	(VCWPD)	acts	as	the	Umbrella	Monitoring	Entity	
for	Ventura	County.	Staff	in	the	District’s	Groundwater	Section	collects	water	level	data	measured	
by	other	agencies	and	compiles	it	with	water	level	measurements	taken	by	District	staff	during	the	
quarterly	water	level	measurement	runs	and	uploads	it	to	the	CASGEM	website	a	minimum	of	two	
times	per	year.	
	
Water	Level	Measurements	
District	 staff,	 and	 several	water	 districts	 and	 purveyors	measure	water	 levels	 in	 production	 and	
monitoring	wells	 throughout	the	County.	Changes	 in	water	 levels	are	tracked	and	help	determine	
change	 in	 storage,	 and	 to	 track	 trends	 in	 groundwater	 extraction	 and	 recharge.	 Last	 year,	water	
levels	were	measured	quarterly	in	approximately	200	wells	throughout	the	County.	In	the	southern	
half	of	the	County,	water	levels	were	measured	four	times,	while	in	the	more	remote	northern	half,	
wells	are	monitored	twice	each	year.	“Key”	wells	for	seventeen	of	the	largest	groundwater	basins	in	
the	 County	 have	 been	 established.	 A	 key	 well	 is	 a	 well	 selected	 as	 one	 giving	 the	 most	
representational	data	for	the	basin,	or	for	a	specific	aquifer	in	a	basin.	Key	wells	are	chosen	based	
on	their	location	in	the	basin,	and	availability	of	construction	information	and	historical	water	level	
data.	
	
GREAT	Project	–	Groundwater	Recovery	and	Treatment	Program:	
The	 City	 of	 Oxnard’s	 GREAT	 Program	 combines	 wastewater	 recycling,	 brackish	 groundwater	
desalination,	 groundwater	 injection,	 storage	 and	 recovery,	 and	 restoration	 of	 local	 wetlands	 to	
provide	an	additional	water	supply	source	to	the	Oxnard	Plain	through	the	year	2030.	
	
San	Antonio	Creek	Spreading	Grounds	Rehabilitation	Project:	
This	project	augments	the	Ojai	Valley’s	water	supply	by	diverting	a	portion	of	the	precipitation	that	
is	 typically	 lost	 downstream	 to	 spreading	 grounds	 and	 the	 newly	 constructed	 aquifer	 recharge	
wells.	Thus,	water	that	is	typically	lost	downstream	is	diverted	to	areas	where	it	can	percolate	into	
groundwater	where	it	can	be	used	as	water	supply.		
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6.3.7	Desalination		
	
There	 are	 major	 efforts	 in	 Ventura	 County	 to	 address	 excessive	 salt	 in	 water	 supplies	 through	
desalination.	The	following	are	some	of	these	projects:		
	
Calleguas	Regional	Salinity	Management	Project	(SMP),	Hueneme	Outfall	Rehabilitation:			
The	SMP	is	a	cornerstone	project	integral	to	the	construction	of	pipelines	and	desalter	facilities	that	
treat	and	reuse	brackish	water	and	dispose	of	brines	to	the	ocean.	The	SMP	also	plays	an	important	
role	 in	 the	 overall	 salt	 management	 in	 the	 Calleguas	 Watershed.	 The	 SMP	 will	 provide	 brine	
disposal	for	a	number	of	local	agencies	within	the	Calleguas	Municipal	Water	District	service	area	
including	the	cities	of	Camarillo,	Moorpark	and	Simi	Valley,	and	the	Camrosa	Water	District.	These	
local	agencies	will	rely	on	these	desalters	to	 improve	water	quality,	especially	 for	 irrigated	 lands.	
These	projects	cannot	be	 implemented	without	 the	SMP	since	 it	provides	 the	sole	mechanism	for	
brine	disposal	in	the	Watershed.		
	
Round	Mountain	Desalter:	
The	 Camrosa	Water	District	 is	 constructing	 a	 desalter	 to	 treat	 local	 brackish	 groundwater	 using	
reverse	osmosis	technology.	This	will	provide	a	new	source	of	potable	water,	improve	local	supply	
reliability,	and	help	reduce	purchases	of	water	imported	from	the	State	Water	Project.	

6.3.8	Recycled	Municipal	Water			
	
There	are	numerous	examples	of	recycled	municipal	water	projects	being	implemented	in	Ventura	
County.	The	following	is	a	short	list	of	some	of	these	projects:		
	
Piru	Wastewater	Treatment	Plant	Upgrade:	
Ventura	 County	Waterworks	District	 No.	 16	 is	 constructing	 a	 tertiary	 treatment	 upgrade	 for	 the	
existing	 Piru	Wastewater	 Treatment	 Plant	 (PWWTP).	 After	 tertiary	 treatment,	 effluent	 from	 the	
PWWTP	will	meet	California	Code	of	Regulations,	Title	22	requirements	 for	unrestricted	recycled	
water,	 and	will	 be	 available	 for	 use	 as	 a	 new	 lower	 cost	 irrigation	 supply	 for	 up	 to	 600	 acres	 of	
nearby	 agricultural	 property.	 The	 recycled	 water	 supply	 will	 offset	 a	 portion	 of	 the	 existing	
agricultural	 irrigation	water	demand	 that	 is	 currently	met	with	groundwater,	 local	 surface	water	
diverted	by	the	Piru	Mutual	Water	Company,	and	local	irrigation	wells.	
	
Camarillo/Camrosa	Recycled	Water	Interconnection:		
This	 project	 expands	 the	 use	 of	 recycled	 municipal	 water	 through	 the	 construction	 of	 an	
interconnection	that	will	distribute	treated	water	more	widely	to	Camarillo	and	Camrosa	Sanitary	
District	customers.		
	
Fillmore	Integrated	Recycled	Water	and	Wetlands	Project:	
The	project	delivers	tertiary	level	treated	wastewater	to	wetland	ponds	adjacent	to	the	treatment	
plant.	Recycled	water	from	the	facility	is	distributed	to	school	grounds,	parks,	and	landscaped	areas	
throughout	the	community	where	subsurface	(underground)	drip	irrigation	systems	water	turf	and	
landscaping	from	below	while	any	excess	seeps	into	the	underground	water	basin.	The	subsurface	
drip	 system	places	 recycled	water	 in	 the	 top	10‐inches	of	 soil	 to	maximize	uptake	by	vegetation,	
and	 it	 is	 pulsed	 into	 the	 soil	 to	 preserve	 aerobic	 conditions	 to	 maximize	 further	 treatment.	
Subsurface	drip	systems	for	recycled	water	are	believed	to	provide	the	best	treatment	process	for	
human	 hormones	 and	 pharmaceuticals	 that	 cannot	 be	 removed	 even	 with	 reverse	 osmosis.	 The	
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project	 eliminates	 discharge	 of	 effluent	 to	 the	 Santa	 Clara	 River,	 reduces	 demands	 on	 local	
groundwater	supplies,	distributes	 trace	pollutants	over	a	wider	area,	reduces	 the	use	of	chemical	
fertilizers	 by	 providing	 recycled	 water	 with	 nutrients,	 and	 creates	 and	 maintains	 a	 small	
demonstration	wetland	area.		

6.3.9	Surface	Storage	—	Regional/Local			
	
Local	 examples	 of	 surface	 storage	 projects	 at	 the	 regional	 and	 local	 level	 include	 two	 primary	
reservoirs.		
	
Lake	Piru:	
Lake	Piru	is	the	main	reservoir	for	the	lower	Santa	Clara	River	Watershed.	It	is	held	by	Santa	Felicia	
Dam	 and	 is	 managed	 by	 United	Water	 Conservation	 District.	 Lake	 Piru	 can	 receive	 State	Water	
Project	 water	 released	 from	 Pyramid	 Reservoir	 upstream.	 	 This	 water	 can	 then	 be	 released	
downstream	of	Piru	where	it	can	be	diverted	to	spreading	grounds	operated	by	the	United	Water	
Conservation	District.		Lake	Piru	provides	flood	management	benefits	as	well	as	water	storage.		
	
Lake	Casitas:	
Casitas	Lake	 is	 located	 in	 the	Ventura	River	Watershed	and	 is	managed	by	 the	Casitas	Municipal	
Water	District.	The	lake	is	held	in	by	an	earthen	dam,	Casitas	Dam,	and	provides	potable	water	for	
numerous	uses,	including	drinking	and	irrigation	water	to	users	in	the	Ventura	River	Watershed.				

6.3.10	Drinking	Water	Treatment	and	Distribution			
	
Drinking	water	 is	highly	 regulated.	 	All	 community	water	systems	are	 required	 to	serve	drinking	
water	 that	meets	 all	 drinking	water	 standards,	 and	 to	 conduct	 routine	 sampling	 and	 analysis	 of	
their	drinking	water	supplies	to	certify	compliance.	

	There	are	numerous	projects	that	directly	or	indirectly	benefit	drinking	water	and	its	distribution,	
primarily	by	ensuring	 that	 there	 is	an	adequate	supply	of	potable	water	supply	 that	meets	water	
quality	 standards.	 	 In	 general,	water	 quality	monitoring	 and	water	 treatment	 conducted	by	 local	
agencies	assures	that	water	quality	standards	are	met.		In	addition,	other	studies	and	plans	such	as	
the	 Basin	 Plan	 prepared	 by	 the	 Los	 Angeles	 Regional	Water	 Quality	 Control	 Board	 for	 this	 area,	
address	 long	 term	availability	of	high	quality	water	 for	drinking	water	purposes.	 	A	 few	of	 these	
include:		
	
Urban	Water	Management	Plan	Updates:	
Urban	 Water	 Management	 Plans	 address	 future	 water	 supply	 and	 demand	 by	 accounting	 for	
relevant	 water	 sources	 including	 imported	 water,	 recycled	 water,	 and	 groundwater.	 They	 also	
describe	the	demand	management	measures	each	water	purveyor	intends	to	implement.	Drinking	
water	and	its	delivery	infrastructure	is	an	important	demand	that	is	assessed	in	these	plans.				
	
Ventura	River	Watershed	‐	Water	Supply	and	Demand	Study:		
Graduate	students	in	the	Bren	School	at	UCSB	Bren	School	completed	a	comprehensive	assessment	
of	the	water	supply	and	demand	balance	in	the	Ventura	River	Watershed	with	recommendations	to	
bring	 the	watershed	 into	balance	with	best	management	practices.	The	project	was	completed	 in	
2013	 and	 incorporated	 an	 assessment	 of	 supply	 and	 demand	 for	 numerous	 water	 sources	 and	
demands,	including	drinking	water.		
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6.3.11	Groundwater	and	Aquifer	Remediation	
		
The	 following	are	 examples	of	 IRWM	projects	being	 implemented	 in	Ventura	County	which	have	
groundwater	and	aquifer	remediation	benefits:		
	
Simi	Valley	Tapo	Canyon	Groundwater	Treatment	Plant	
The	 City	 of	 Simi	 Valley	 (Ventura	 County	Waterworks	 District	 No.	 8)	 constructed	 a	 groundwater	
treatment	plant	which	treats	non‐potable	groundwater	supplies	are	treated	for	potable	use.	Prior	to	
implementation	of	this	project,	the	City	of	Simi	Valley	imported	all	its	water	from	the	State	Water	
Project.	The	existing	aquifer	has	high	levels	of	total	dissolved	solids,	but	after	treatment,	the	plant	
will	produce	up	to	1‐million	gallons	per	day	of	potable	water	for	Simi	Valley	residents.		
	
Las	Posas	Basin	Conjunctive	Use	Study:	
The	objective	of	 this	 study	 is	 to	develop	 a	 system	 to	deliver	water	 of	 a	 suitable	water	quality	 to	
users	throughout	the	eastern	and	southern	Las	Posas	Basins	with	a	combination	of	wells,	desalters	
and	infrastructure.	The	study,	spearheaded	by	the	Calleguas	Municipal	Water	District,	will	evaluate	
current	 conditions	 including	 deteriorating	 water	 quality	 and	 rising	 groundwater	 levels	 high	 in	
chlorides,	use	levels,	and	the	feasibility	of	developing	shallow	groundwater	basin	with	new	wells	to	
lower	 the	 currently	 high	 groundwater	 levels.	 Lowering	 groundwater	 levels	 will	 allow	 rainwater	
with	 low	 chlorides	 to	 partially	 recharge	 the	 shallow	 basin.	 The	 use	 of	 desalters	 will	 also	 be	
considered	to	treat	existing	or	new	shallow	aquifer	wells	to	provide	a	source	of	water	for	blending.	

6.3.12	Matching	Water	Quality	to	Use		
	
The	following	are	examples	of	projects	that	match	water	quality	to	use	that	are	being	implemented	
in	Ventura	County:		
	
Salt	and	Nutrient	Management	Plan	for	Lower	Santa	Clara	River	Watershed:	
A	 Salt	 and	 Nutrient	 Management	 Plan	 is	 being	 developed	 for	 the	 lower	 Santa	 Clara	 River	
groundwater	 basins	 including	 the	 Fillmore,	 Mound,	 Piru,	 Santa	 Paula	 and	 Oxnard	 Forebay.	 The	
objective	 of	 the	 plan	 is	 to	 manage	 salts	 and	 nutrients	 from	 all	 sources	 on	 a	 basin‐wide	 or	
watershed‐wide	 basis	 in	 a	 manner	 that	 ensures	 attainment	 of	 water	 quality	 objectives	 and	
protection	of	beneficial	uses.		
	
Ocean	Friendly	Gardens:	
This	program,	 led	by	 the	Surfrider	Foundation,	 retrofits	 the	gardens	of	Ventura	County	residents	
with	permeable	surfaces	to	allow	rain	and	irrigation	infiltration	and	replacement	of	water‐intensive	
lawns	 with	 water	 efficient	 landscapes.	 Less	 potable	 water	 delivered	 through	 the	 water	 supply	
system	 is	used	 to	maintain	 these	gardens	since	 they	can	 take	advantage	of	 local	 rainfall	 and	rain	
barrel	water.	In	addition,	the	gardens	don’t	produce	nutrient‐rich	runoff	preventing	water	quality	
degradation	downstream.	

6.3.13	Pollution	Prevention	
	
There	 are	 numerous	 examples	 of	 pollution	 prevention	 projects	 throughout	 Ventura	 County,	 the	
following	are	a	few	examples:	
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Bio‐digester	Focused	Feasibility	Study:	
This	technical	study	provides	specifications	for	the	use	of	a	bio‐digester,	along	with	complementary	
material	handling	processes,	which	are	designed	 to	convert	 local	organic	wastes	(including	green	
waste,	 food	waste	 and	 horse	 and	 cattle	manure)	 generated	 in	 the	Ventura	River	Watershed	 into	
energy	and	other	useful	byproducts.	The	construction	of	a	bio‐digester	would	allow	the	diversion	of	
a	waste	stream	that	often	 find	 its	way	 into	creeks,	streams,	and	the	Ventura	River,	causing	water	
quality	issues.	
	
County	Government	Center	Parking	Lot	Green	Streets	Urban	Retrofit	Project:	
This	project	involves	the	implementation	of	innovative	Low	Impact	Design	(LID)	to	reduce	parking	
lot	 runoff	 volumes,	 pollutant	 loads,	 and	 recharge	 groundwater	 that	 takes	 stormwater	 runoff	 and	
irrigation	 water	 and	 allows	 it	 to	 percolate	 into	 the	 underlying	 soils.	 The	 project	 provides	
stormwater	 pollution	 prevention	 outreach	 and	 education	 opportunities	 due	 to	 the	 County	
Government	Center	parking	lot’s	high	visitation	frequency	and	visibility.	
	
Oxnard	and	El	Rio	Septic‐to‐Sewer	Conversion	Projects:	
This	project,	completed	in	2011	by	the	City	of	Oxnard	in	the	El	Rio	Community,	connected	Oxnard	
residents	 to	 a	 sewer	 treatment	 facility	 and	 removed	 them	 from	 septic	 systems,	 thus	 reducing	
degradation	to	local	groundwater	supplies.	

6.3.14	Salt	and	Salinity	Management	
	
Because	excessive	salt	in	soils	and	water	is	a	pervasive	issue	in	much	of	Ventura	County,	numerous	
projects	 have	 been	developed	 that	 utilize	 this	RMS	 –	 see	Desalination	RMS	 in	 Section	6.3.7.	 	 See	
below	for	another	example	of	local	salinity	management:	
	
Chloride	TMDL	Development:	
The	purpose	of	establishing	a	Total	Maximum	Daily	Load	(TMDL)	 is	 to	 identify	the	total	 load	of	a	
pollutant	 that	 a	water	body	 can	 receive	without	 causing	exceedances	of	water	quality	 standards,	
and	 to	 protect	 agricultural	 supply	 and	 groundwater	 recharge	 beneficial	 uses.	 Chloride	 is	 one	 of	
many	 salts	 that	 has	 detrimental	 impacts	 on	 crops	 and	water	 supply.	 Chloride	 TDMLs	 have	 been	
developed	 for	 several	watersheds	 including	 the	 Calleguas	 Creek,	 and	 portions	 of	 the	 Santa	 Clara	
River	Watershed.	

6.3.15	Urban	Runoff	Management	
	
There	are	numerous	examples	of	urban	runoff	management	projects	 throughout	Ventura	County,	
the	following	are	a	few	examples:	
	
Ventura	Countywide	Stormwater	Management	Program:	
The	 Ventura	 Countywide	 Stormwater	 Quality	 Management	 Program	 includes	 the	 Cities	 of	
Camarillo,	 Fillmore,	 Moorpark,	 Ojai,	 Oxnard,	 Port	 Hueneme,	 Simi	 Valley,	 Santa	 Paula,	 Thousand	
Oaks,	Ventura,	the	County	of	Ventura,	and	the	Ventura	County	Watershed	Protection	District.	These	
partners	work	together	to	improve	stormwater	quality,	monitor	the	health	of	local	watersheds	and	
meet	 the	 compliance	 requirements	 of	 the	 Ventura	 Countywide	 National	 Pollutant	 Discharge	
Elimination	 System	 (NPDES)	 Municipal	 Separate	 Storm	 Sewer	 System	 (MS4)	 permit	 (Permit),	
adopted	by	the	state	under	the	Clean	Water	Act.	
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Hydromodification	Control	Plan:	
This	 plan,	 implemented	 by	 the	 Ventura	 County	 Watershed	 Protection	 District,	 provides	 design	
guidance	 to	minimize	hydromodification	 (changes	 to	 runoff	patterns)	 impacts	 to	natural	 streams	
associated	with	applicable	new	development	and	redevelopment	in	Ventura	County.	By	providing	
design	principles	and	 requirements	 that	minimize	erosion	and	preserve	natural	percolation,	new	
development	and	redevelopment	can	minimize	urban	runoff.		
	
Ventura	River	Watershed	Protection	Project:	
Project	 implementation	 elements	 include	 the	 development	 of	 a	watershed	 runoff	model,	 surface	
water	quality	monitoring,	groundwater	monitoring,	removal	of	invasive	plants,	and	reporting.	The	
goal	 of	 the	 project	 is	 to	 understand	 and	 monitor	 runoff	 and	 how	 it	 influences	 surface	 and	
groundwater	quality	and	develop	strategies	to	minimize	these	impacts.	
	
MS4	Stormwater	Permit	Reissuance:		
Ventura	County	and	 the	 ten	cities	are	 covered	under	a	 countywide	NPDES	Stormwater	Permit	 in	
compliance	with	the	Clean	Water	Act.	The	permit	was	reissued	by	the	RWQCB	in	2010	and	requires	
treatment	of	stormwater	discharges	to	the	Maximum	Extent	Practicable.	Reissuance	of	the	permit	
ensures	the	permit	holders	are	preventing	urban	runoff	from	degrading	the	water	quality	of	creeks,	
rivers,	and	coastal	wetlands	and	waters.		
	

6.3.16	Agricultural	Lands	Stewardship	
	
There	 are	 numerous	 examples	 of	 agricultural	 lands	 stewardship	 projects	 being	 implemented	 in	
Ventura	County.	Below	are	some	examples:	
	
Horse	and	Livestock	Stormwater	Quality	BMPs:	
The	 Ventura	 County	 Resource	 Conservation	 District	 assists	 the	 agricultural	 community	 in	
implementing	BMPs	for	livestock	and	equine	operations	to	minimize	impacted	runoff	and	improve	
water	quality.	
	
Natural	Floodplain	Protection	Plan:	
The	Nature	Conservancy	is	implementing	the	Natural	Floodplain	Protection	Program	to	preserve	a	
critical	 section	 of	 the	 floodplain	 in	 the	 Santa	 Clara	 River	 Watershed.	 This	 project	 involves	 the	
purchase	 of	 agricultural	 conservation	 easements	 that	 will	 prevent	 future	 development	 in	 the	
floodplain.	Purchasing	the	development	rights	of	these	lands	will	preserve	open	space	and	wildlife	
habitat	 and	 sustain	 the	 agricultural	 lands	 that	 currently	 maintain	 the	 natural	 floodplain	 and	 its	
associated	flood	control	benefits.	
	
Hillside	Erosion	Control	Ordinance	(HECO):	
In	an	effort	to	reduce	erosion	and	improve	water	quality	from	runoff	caused	by	new	agriculture	in	
critical	 erosion	 areas,	 in	 1981	 the	 County	 adopted	 Ordinance	 No.	 3539,	 known	 as	 the	 Hillside	
Erosion	 Control	 Ordinance	 or	 HECO.		 The	 HECO	 Ordinance	 was	 later	 amended	 in	 1984	 by	
Ordinance	 No.	 3683.		 	Both	 ordinances	 are	 administered	 by	 the	 Resource	 Conservation	 District	
(RCD)	 and	 enforced	 by	 Ventura	 County	 Public	 Works	 Agency.		 HECO	 requires	 grading	 for	 new	
agriculture	 or	 change	 in	 agricultural	 uses	 located	 in	 specific	 areas	 designated	 on	 the	 County’s	
Erosion	Hazard	Maps	 to	obtain	and	comply	with	an	approved	HECO	Plan	 from	the	RCD.		A	HECO	
Plan	is	essentially	a	grading	permit	issued	by	the	RCD.			
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6.3.17	Economic	Incentives	
	
Some	 financial	 incentives	 for	 improved	 water	 management	 in	 Ventura	 County	 include	 rebates,	
grants	 and	 low	 interest	 loans,	 and	 conservation	 pricing.	 	 Rebates	 for	 installation	 of	 efficient	
plumbing	 devices	 or	 other	 water‐using	 appliances	 are	 offered	 periodically	 by	 local	 water	
purveyors.	 	Grants	or	 low	interest	 loans	have	assisted	farmers	and	urban	users	to	 improve	water	
use	efficiency	are	often	provided	by	state	and	federal	agencies	and	administered	by	local	agencies	
such	 as	 the	Resource	Conservation	District.	 	 Another	 economic	 incentive	 involves	pricing.	 	Many	
local	urban	water	purveyors	have	adopted	conservation	rate	structures	that	encourage	efficient	use	
of	water	 –	 such	 as	 an	 inclining	 block	 structure	where	 each	 tier	 of	 use	 is	more	 expensive	 as	 use	
increases.		See	the	example	below	for	another	local	example.	
	
Fox	Canyon	Groundwater	Management	Agency:		
Groundwater	Management	Plan	 sets	 specific	management	objectives	 for	 each	 groundwater	basin	
and	identifies	both	short	and	long	term	groundwater	management	strategies.	The	project	involves	
the	 collaborative	 efforts	 of	 the	 Calleguas	 Municipal	 Water	 District,	 United	 Water	 Conservation	
District,	and	Ventura	County	Farm	Bureau.	The	Fox	Canyon	Groundwater	Management	Agency	has	
the	authority	to	increase	rates	for	groundwater	pumpers	as	an	incentive	to	conserve	water.	
	

6.3.18	Ecosystem	Restoration		
	
There	 are	 numerous	 examples	 of	 ecosystem	 restoration	 projects	 being	 implemented	 in	 Ventura	
County.	Below	are	some	examples:	
	
Calleguas	Creek	Arundo/Tamarisk	Programmatic	EIR,	EA,	Permits	and	Pilot	Removal	Project:	
This	project,	implemented	in	2012	by	the	Resource	Conservation	District,	involved	the	assessment	
of	 impacts	 of	 invasive	 plant	 species	 in	 the	 watershed	 such	 as	 Arundo	 and	 Tamarisk.	 This	 was	
followed	by	CEQA	analysis	and	the	development	of	a	master	permit	for	current	and	future	removal.	
A	pilot	removal	project	has	been	completed.	
	
Matilija	Dam	Ecosystem	Restoration	Project:		
The	 Matilija	 Dam	 is	 slated	 for	 removal	 partially	 because	 of	 the	 benefits	 its	 removal	 will	 allow	
restoration	 of	 aquatic	 habitat	 for	 the	 endangered	 southern	 steelhead	 trout.	 This	 project	 involves	
pre‐construction	 elements	 of	 the	 larger	 project	 goal	 to	 restore	 the	 ecosystem	 throughout	 the	
Ventura	 River	 Watershed.	 This	 includes	 preparing	 detailed	 design	 reports	 for	 several	 project	
elements,	some	of	these	include	designing	Santa	Ana	Boulevard	and	Camino	Cielo	Bridges,	sediment	
studies,	and	the	purchase	of	Matilija	Hot	Springs.	
	
Phase	II	Santa	Clara	River	Estuary	Special	Studies:	
This	 study	 evaluated	 a	 variety	 of	 opportunities	 for	 diverting	 discharge	 from	 a	 wastewater	
treatment	plan	to	the	Santa	Clara	River	Estuary	for	the	purposes	of	developing	recycled	water	as	an	
additional	 source	 of	 water	 supply.	 The	 project	 goal	 is	 to	 improve	 water	 quality	 conditions	 for	
people	 and	 wildlife	 in	 the	 estuary.	 One	 component	 of	 the	 project	 is	 the	 creation	 of	 treatment	
wetlands	that	may	be	used	by	wildlife.	
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6.3.19	Forest	Management	
	
A	 significant	 portion	 of	 the	 Santa	 Clara	 River	 Watershed	 and	 a	 portion	 of	 the	 Ventura	 River	
Watershed	are	located	within	the	Los	Padres	National	Forest.	The	U.S.	Forest	Service	has	numerous	
plans,	projects,	and	best	management	practices	 that	seek	to	maintain	water	quality	standards	 for	
the	waters	located	within	the	Forest.	The	following	are	some	examples	of	how	the	Forest	Service	is	
minimizing	impacts	to	water	quality.		
	
Soil	and	Water	Conservation	Handbook‐	Water	Quality	Management	Handbook:	
Issued	in	2011,	The	Forest	Service	has	developed	numerous	BMPs	for	Los	Padres	and	other	forests	
it	manages.	 These	 include	BMPs	 for	mining	 operations,	 timber	 harvests,	 recreational	 areas,	 fuels	
management,	and	rangeland	management.	It	also	states	requirements	to	incorporate	provisions	of	
adaptive	management,	restoration,	and	water	quality	monitoring.	
	
Water	Quality	Management	for	Forest	Lands	in	California	Best	Management	Practices:	
This	 document	was	 published	 by	 the	 U.S.	 Forest	 Service	 in	 2000	 and	 is	 applicable	 to	 all	 federal	
forests	 in	 the	 southwest	 region.	 It	 establishes	objectives,	 implementation,	 and	 evaluation	 criteria	
for	each	BMP.	BMPs	are	intended	to	minimize	disturbance	to	soils,	vegetation,	and	wildlife	habitat,	
and	include	timber	management,	road	and	building	site	construction,	vegetation	manipulation,	etc.			
	
Watershed	Condition	Classification	Technical	Guide:	
The	 U.S.	 Forest	 Service	 established	 a	 guide	 in	 2011	 to	 establish	 a	 systematic	 process	 for	
determining	watershed	condition	class	that	 is	applied	to	all	National	Forests.	The	guide	improves	
Forest	Service	reporting	and	tracking	of	watershed	condition	and	strengthens	the	effectiveness	of	
restoration	 efforts	 and	 management	 of	 aquatic	 systems.	 Thus,	 watersheds	 in	 the	 Los	 Padres	
National	Forest	are	systematically	assessed	for	watershed	health	and	disturbances	impacting	water	
quality	are	identified.		

6.3.20	Land	Use	Planning	and	Management		
	
There	are	numerous	examples	of	projects	that	incorporate	land	use	planning	and	management	that	
are	being	implemented	in	Ventura	County;	the	following	are	a	few	of	those	projects:		
	
Lower	and	Upper	Calleguas	Creek	Watershed	Protection	Plan:	
Ventura	County	Watershed	Protection	District,	Calleguas	Municipal	Water	District,	and	the	cities	of	
Camarillo,	 Moorpark,	 Thousand	 Oaks,	 and	 Simi	 Valley	 have	 prepared	 a	 long	 range	 planning	
document	 to	 address	 flood	 risks	 from	 existing	 FEMA	 flood	 hazard	 areas.	 This	 document	 enables	
flood	risks	to	be	taken	into	consideration	on	a	regional	scale	for	land	use	planning	decisions.	
	
	
City	County	Planning	Association:	
Planners	 from	 local	 cities	 and	 the	 County	 meet	 monthly	 to	 discuss	 regional	 planning	 and	
implementation	 of	 specific	 land	 use	 planning	 strategies.	 	 This	 group	 addresses	 urban	 water	
management	and	integrated	regional	water	management	topics	as	needed.				
	
Study	on	Aligning	Water	Quality	and	Land	Use	Planning	in	Ventura	County:	
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This	study	provides	a	comprehensive	analysis	of	local	land	use	planning	measures	and	their	impact	
on	 water	 quality,	 including	 recommendations	 for	 future	 policies	 and	 ordinances.	 It	 is	 being	
implemented	by	the	Local	Government	Commission	and	will	help	integrate	land	use	pattern	BMPs	
such	as	compact	development	with	site‐specific	strategies	referred	to	as	Low	Impact	Development.		

6.3.21	Recharge	Areas	Protection	
	
The	 following	 are	 a	 few	 examples	 of	 projects	 that	 offer	 recharge	 area	 protection	 that	 are	 being	
implemented	in	Ventura	County:		
	
Water	Quality	Monitoring:		
Water	quality	monitoring	ensures	that	recharge	areas	do	not	become	degraded	and	jeopardize	the	
use	of	groundwater	resources.	Ongoing	water	quality	monitoring	is	being	conducted	by	the	County	
Watershed	 Protection	 District,	 local	 water	 purveyors,	 citizen	 groups,	 and	 others	 at	 numerous	
locations	throughout	the	county	to	protect	surface	water	and	groundwater.		
	
San	Antonio	Spreading	Grounds	Rehabilitation:	
This	 project	 involves	 the	 rehabilitation	 of	 abandoned	 diversion	 works	 and	 spreading	 basins	
adjacent	 to	 San	Antonio	Creek	 to	 increase	 groundwater	 recharge	 in	 the	Ojai	Valley	Groundwater	
Basin.	 The	 spreading	 grounds	 are	 located	 on	 a	 10‐acre	 parcel	 owned	 by	 the	 Ventura	 County	
Watershed	Protection	District	(VCWPD).		These	spreading	grounds	were	destroyed	when	they	were	
filled	with	sediment	in	conjunction	with	the	VCWPD’s	construction	of	a	debris	basin	on	San	Antonio	
Creek.	 	 The	 project	 also	 improves	 fish	 passage	 past	 the	 point	 of	 the	 current	 damaged	 diversion	
structure	and	low‐flow	crossings.		

6.3.22	Water‐dependent	Recreation	
	
Lake	 Casitas	 and	 Lake	 Piru	 offer	 a	 variety	 of	 recreational	 opportunities	 such	 as	 boating,	 hiking,	
fishing,	 picnicking	 and	 camping.	 	 	 In	 addition	 several	 other	 projects	 and	 programs	 offer	 public	
access	and	recreational	opportunities	adjacent	to	local	creeks	and	rivers	in	Ventura	County:		
	
Ventura	River	Parkway	Project:	

A	 coalition	 of	 local	 groups,	 state	 agencies,	 and	 a	 national	 conservation	 organization	 are	working	
together	to	reclaim	the	river	and	reconnect	the	community	to	its	greatest	resource.	Their	vision—
The	Ventura	River	Parkway—would	create	a	continuous	network	of	parks,	trails	and	natural	areas	
along	the	lower	16	miles	of	the	river	from	Ojai	to	the	estuary.		This	will	help	preserve	this	historic	
waterway,	 and	 protect	 water	 quality,	 conserve	 streamside	 and	 aquatic	 habitat,	 and	 restore	
sensitive	floodplains.		It	will	link	neighborhoods	to	nature.	

Ventura	River	Trailhead	and	Trail	Improvements:	
This	 project	 involved	 the	 construction	 an	 ADA	 compliant	 trailhead	 and	 trail,	 and	 improved	
equestrian,	 biking,	 and	 hiking	 trail	 on	 Ojai	 Valley	 Land	 Conservancy	 Land	 at	 Old	 Baldwin	 Road.	
Completed	 in	 2011,	 the	 Ventura	 County	 Watershed	 Protection	 District,	 Ojai	 Valley	 Land	
Conservancy,	 and	 Ventura	 County	 Resource	 Conservation	 District	 partnered	 together	 to	 develop	
the	project.	The	trail	and	trailhead	improvements	provide	scenic	recreational	areas	adjacent	to	the	
Ventura	River.		
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The	Santa	Clara	River	Parkway	Project:		
The	 primary	 goal	 of	 the	 Santa	 Clara	 River	 Parkway	 Project	 is	 the	 acquisition,	 conservation,	 and	
restoration	 of	 floodplain	 lands	 within	 the	 Santa	 Clara	 River	 corridor.	 The	 project	 is	 being	
implemented	 and	 funded	 by	 the	 State	 Coastal	 Conservancy	 and	 protects	 and	 restores	 floodplain	
areas,	many	of	which	are	or	will	be	open	to	the	public	for	recreational	opportunities.		

6.3.23	Watershed	Management	
	
There	 are	 numerous	 projects	 that	 involve	 the	 watershed	 management	 RMS,	 below	 are	 some	 of	
those	projects:	
	
Coordination	of	Watershed	Management	in	Ventura	County:	
Each	of	the	three	major	watersheds	in	Ventura	County	is	being	managed	through	close	coordination	
with	 diverse	 stakeholder	 groups.	 	 The	 Ventura	 River	 and	 Santa	 Clara	 River	 Watersheds	 have	
created	staff	positions	for	watershed	coordination.		The	Calleguas	Creek	Watershed	has	long	been	
managed	through	the	Calleguas	Creek	Steering	Committee.		
Each	of	 these	efforts	have	resulted	 in,	or	will	 result	 in,	development	of	a	watershed	management	
plan	containing	an	action	plan	for	implementation.		
	
Watershed	Signs:	 	
The	 Ventura	 County	Watershed	Protection	District	 has	 erected	multiple	watershed	 identification	
signs	in	public	places	reminding	them	to	“Keep	it	Clean”.	Raising	public	awareness	about	potential	
impacts	to	local	waterways	is	an	important	component	of	watershed	management.	
	
Ojai	Basin	Groundwater	Model	and	Management	Plan:	 	
The	 Ojai	 Basin	 Groundwater	 Management	 Agency	 has	 completed	 a	 groundwater	 model	
(MODFLOW‐SURFACT)	 for	 the	Ojai	 Basin	 to	 improve	understanding	 of	 the	 basin	 and	 to	 improve	
groundwater	management.	In	addition,	in	2007	the	Ojai	Basin	Groundwater	Management	Plan	was	
updated	with	current	data,	policies	and	recommended	actions.	
	
Assessment	of	Southern	Steelhead	Population:	 	
This	assessment	is	an	ongoing	study	of	steelhead	populations	in	the	Ventura	River	Watershed.	This	
phase	of	the	project,	completed	in	2009,	was	funded	by	a	California	Department	of	Fish	and	Wildlife	
grant	with	 a	 local	match	 and	 project	management	 by	 the	 Ventura	 County	Watershed	 Protection	
District.	 	
	
Celebrate	the	Watershed	–	Santa	Clara	River	Watershed	–	May	2012:		
Multiple	entities	worked	to	implement	a	public	outreach	event	 that	 built	 on	 the	 successful	
Watershed	University	conducted	in	2005.	The	event	provided	information	to	the	public	as	well	as	
opportunities	to	connect	and	collaborate	on	water	management	issues	within	the	Watershed.	

6.3.24	Flood	Risk	Management	
	
Flood	 risk	 management	 is	 a	 vital	 water	 management	 issue	 in	 Ventura	 County,	 and	 numerous	
projects	 and	 strategies	 are	 being	 employed	 to	 address	 this	 issue	 area.	 The	 following	 are	 a	 few	
recent	projects	that	address	flood	management:	
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Natural	Floodplain	Protection	Plan:	
The	Nature	Conservancy	is	implementing	the	Natural	Floodplain	Protection	Program	to	preserve	a	
critical	 section	 of	 the	 floodplain	 in	 the	 Santa	 Clara	 River	 Watershed.	 This	 project	 involves	 the	
purchase	 of	 agricultural	 conservation	 easements	 that	 will	 prevent	 future	 development	 in	 the	
floodplain.	Purchasing	the	development	rights	of	these	lands	will	preserve	open	space	and	wildlife	
habitat	 and	 sustain	 the	 agricultural	 lands	 that	 currently	 maintain	 the	 natural	 floodplain	 and	 its	
associated	flood	control	benefits.	
	
Cooperating	Technical	Partners	Flood	Mapping	Project:	
FEMA,	County	of	Ventura,	Ventura	County	Watershed	Protection	District,	and	affected	cities	have	
commenced	a	project	to	conduct	hydrologic	modeling	and	mapping	of	select	floodplains	throughout	
Ventura	County.	These	maps	will	 better	 inform	 resource	management	 agencies	 about	 flood	 risks	
and	infrastructure	needs	in	the	future.	
	
State	Local	Levee	Assistance	Program	Grant‐Funded	Projects:	 	
The	Ventura	County	Watershed	Protection	District	and	affected	cities	have	obtained	state	funding	
to	 conduct	 technical	 evaluations	 of	 7	 levees	 and	 critical	 repairs	 of	 3	 levees	 located	 throughout	
Ventura	County	to	protect	these	areas	from	flood	risks.	
	
North	Simi	Drain	Retrofit:	
The	Ventura	County	Watershed	Protection	District	and	City	of	Simi	Valley	completed	a	project	 to	
relocate	and	increase	flood	conveyance	capacity	of	the	North	Simi	Drain.	The	drain	improvements	
were	 required	 to	 protect	 against	 flooding	 in	 adjacent	 areas.	 The	 project	was	 completed	 in	 2009	
with	funding	from	FEMA	and	the	Watershed	Protection	District.	
	
Santa	Clara	River	Watershed	Feasibility	Study	–	Modeling	Efforts:	 	
The	U.S.	Army	Corps	of	Engineers,	Los	Angeles	County	Flood	Control	District,	and	Ventura	County	
Watershed	 Protection	District	 are	 implementing	 a	 feasibility	 study	 in	 order	 to	 develop	 technical	
data	required	 to	 identify	and	understand	 the	 flood	protection	and	water	resource	challenges	and	
opportunities	 present	 in	 the	 Santa	 Clara	 River	 Watershed.	 The	 feasibility	 study	 is	 expected	 to	
identify	project	opportunities	that	can	be	further	developed	with	more	detailed	studies	and	lead	to	
Federal	 action	 and	 funding	 for	 construction	 projects.	 The	 study	 is	 anticipated	 to	 be	 complete	 in	
2015.	
	

6.4	Selection	of	Resource	Management	Strategies	 for	Future	 Implementation	
in	IRWM	Plan	
	
There	is	active	implementation	of	RMSs	in	the	WCVC	IRWM	Region,	as	evidenced	by	the	description	
in	 this	 section	 of	 projects	 and	 programs	 underway	 or	 recently	 completed.	 	 In	 consideration	 of	
future	 implementation,	WCVC	 stakeholders	 in	 each	 of	 the	watershed	 committees	 and	 the	WCVC	
Steering	Committee	reviewed	the	RMSs	to	determine	the	future	level	of	effort	and	applicability	for	
future	 implementation.	 	 This	was	done	 in	 conjunction	with	 the	process	 for	developing	 goals	 and	
objectives,	and	priority	projects	for	implementation.	
	
Please	 see	 each	 watershed	 section	 for	 more	 information	 regarding	 how	 these	 strategies	 will	 be	
implemented	in	the	future.	
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6.5	Implementation	of	Resource	Management	Strategies	as	a	Means	to	Adapt	
to	Climate	Change		
	
The	 Proposition	 84	 IRWM	 Plan	 Standards	 require	 that	 IRWM	 regions	 consider	 which	 strategies	
offer	the	best	opportunities	to	adapt	to	the	impacts	of	climate	change.		Those	likely	impacts	include	
changes	in	precipitation,	temperature,	and	a	rise	in	sea	level	which	can	result	in	changes	to	water	
supply,	 water	 quality,	 habitats	 and	 flooding	 impacts.	 	 Some	 of	 the	 RMS,	 such	 as	 urban	 and	
agricultural	water	use	efficiency,	use	of	recycled	wastewater,	and	flood	risk	management	can	serve	
to	 directly	 mitigate	 for,	 or	 adapt	 to	 climate	 change	 impacts.	 	 Other	 RMS,	 such	 as	 land	 use	
management,	may	help	to	achieve	the	IRWM	Goals	and	adapt	to	climate	change	more	indirectly.	
	
Selection	of	RMS	for	 implementation	 in	the	IRWM	Plan	Update	 includes	consideration	of	 the	how	
each	one	would	help	the	Region	adapt	to	likely	climate	change	impacts,	as	well	as	opportunities	for	
reducing	 Greenhouse	 Gas	 Emissions	 (GHG).	 	 Table	 6‐2	 identifies	 whether	 or	 not	 each	 Resource	
Management	 Strategy	 chosen	 for	 implementation	 in	 the	WCVC	 IRWM	Region	may	 help	mitigate	
climate	 change	 or	 help	 adapt	 to	 climate	 change	 impacts.	 Table	 6‐3	 identifies	 GHG	 reduction	
opportunities.	
	
Climate	change	adaptation	and	mitigation	or	defined	below:	

Climate	 Change	 Adaptation	 refers	 to	 efforts	 that	 respond	 to	 the	 impacts	 of	 climate	 change	 –	
adjustments	in	natural	or	human	systems	to	actual	or	expected	climate	changes	to	minimize	harm	
or	take	advantage	of	beneficial	opportunities.	

Climate	 change	mitigation	includes	 actions	which	 can	 limit	 the	magnitude	 and/or	 rate	 of	 long‐
term	climate	change.	Climate	change	mitigation	generally	involves	reductions	in	human	generated	
activities	 such	 as	 emissions	 of	greenhouse	 gases	(GHGs).	 Mitigation	 may	 also	 be	 achieved	 by	
increasing	the	capacity	of	carbon	sinks,	e.g.,	through	reforestation.	By	contrast,	adaptation	to	global	
warming	can	 include	 actions	 taken	 to	 manage	 the	 eventual	 (or	 unavoidable)	 impacts	 of	 global	
warming,	e.g.,	by	moving	water	related	infrastructure	in	response	to	sea	level	rise.		

Examples	 of	 mitigation	 include	 converting	 to	low‐carbon	 energy	 sources,	 such	
as	renewable	and	nuclear	 energy,	 and	 expanding	 forests	 and	 other	 "sinks"	 to	 remove	 greater	
amounts	 of	carbon	 dioxide	from	 the	 atmosphere.	Energy	 efficiency	can	 also	 play	 a	major	 role,	for	
example,	through	reducing	pumping	or	water	delivery	as	a	result	of	water	conservation.		
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Table	6‐2	

	
Potential	Climate	Change	Impact	Mitigation	or	Adaptation	Related	to	
Resource	Management	Strategies	Selected	for	Implementation	in	WCVC	

IRWM	Region	
Resource Management 
Strategy Implemented in 

WCVC Region 

May Help Mitigate 
Climate Change 

Impacts 

May Help Adapt 
to Climate 

Change Impacts 

Regional 
Implementation 

Reduce Water Demand       
Agricultural Water Use 
Efficiency  

 
 

 


 
 

Urban Water Use Efficiency        
Improve Operational 

Efficiency and Transfers 
     

Conveyance — Regional / 
Local 

 
   

 
 

System Reoperation       
Water Transfers       

Increase Water Supply       
Conjunctive Management and 
Groundwater   

 
 

 
 

 
 

Desalination        
Recycled Municipal Water         
Surface Storage — 
Regional/Local       

 
 

Improve Water Quality       
Drinking Water Treatment and 
Distribution     

 
 

 
 

Groundwater and Aquifer 
Remediation 

     

Matching Water Quality to 
Use  

     

Pollution Prevention       
Salt and Salinity Management       
Urban Runoff Management       

Practice Resource 
Stewardship 

     

Agricultural Lands Stewardship       
Economic Incentives       
Ecosystem Restoration       
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Resource Management 
Strategy Implemented in 

WCVC Region 

May Help Mitigate 
Climate Change 

Impacts 

May Help Adapt 
to Climate 

Change Impacts 

Regional 
Implementation 

Forest Management       
Land Use Planning and 
Management  

 
   

 
 

Recharge Areas Protection       
Water‐dependent Recreation       
Watershed Management       
Improve Flood Management       
Flood Risk Management       
	

Table	6‐3	
	

 
Management 
Objectives 

 

 
Resource Management Strategy 

 
GHG Reduction 
Opportunities 

Reduce Water 
Demand 

Agricultural Water Use Efficiency  
Urban Water Use Efficiency  

Reduce dependency on 
energy to transport water 
resources 

Improve 
Operational  
Efficiency and 
Transfers 

Conveyance – Delta  
Conveyance – Regional/local  
System Reoperation  
Water Transfers 

Decrease emissions by 
reducing operational  
efficiency/ transfer vehicle 
use and energy required for 
operations/transfers  

 
Increase Water 
Supply 

Conjunctive Management & Groundwater Storage  
Desalination  
Precipitation Enhancement  
Recycled Municipal Water  
Surface Storage – CALFED  
Surface Storage – Regional/local 

Localize water use, reduce 
imported water use, which 
requires additional energy 
and increases GHG 
emissions.  
	

 
Improve Water 
Quality 

Drinking Water Treatment and Distribution  
Groundwater Remediation/Aquifer Remediation  
Matching Quality to Use  
Pollution Prevention  
Salt and Salinity Management  
Urban Runoff Management 

Stabilize water cycles by 
restoring water systems to 
their natural state. Matching 
quality to use could also 
reduce the need for water 
treatment, which requires 
energy and results in 
greenhouse gas emissions.  
	

Improve Flood 
Management 

Flood Risk Management  Control flooding so recharge 
can be redirected efficiently. 
Redirecting to reservoirs and 
groundwater recharge can 
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Management 
Objectives 

 

 
Resource Management Strategy 

 
GHG Reduction 
Opportunities 

prevent droughts and 
reduce the Region’s 
dependence on energy‐
intensive water importation, 
and improve water supply 
reliability in dry seasons. 	

Practice Resources 
Stewardship 

Agricultural Lands Stewardship  
Economic Incentives (Loans, Grants and Water Pricing) 
Ecosystem Restoration  
Forest Management  
Recharge Area Protection  
Water‐Dependent Recreation  
Watershed Management 

Provide opportunities for 
carbon sequestration, 
reforestation, and 
restoration/maintenance of 
urban land surfaces.  
	

Other  Crop Idling for Water Transfers Dewvaporation or 
Atmospheric Pressure Fog Collection Irrigated Land 
Retirement Rainfed Agriculture Waterbag 
Transport/Storage Technology  

Reduce energy requirements 
and GHG emissions through 
decreased demand on 
imported water.  
	

Source:	DWR,	2009	
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SECTION	7.0 ‐	PROJECT	REVIEW	PROCESS	AND	INTEGRATION	

7.1	Overview	
 
The	purpose	of	this	section	is	to	address	the	process	for	how	projects	are	identified	and	selected	for	
inclusion	 in	 the	 IRWM	Plan	 and	 specific	 grant	 applications.	 	 During	 the	 years	 since	 adoption	 of	 the	
WCVC	IRWM	Plan	in	2oo6,	stakeholders	in	the	Region	have	been	actively	implementing	projects	and	
programs	 that	 address	 the	 Plan’s	 goals	 and	 objectives,	 the	 resource	 management	 strategies	 and	
Statewide	 Priorities.	 	 Some	 of	 these	 projects	 and	 programs	 have	 been	 funded	 with	 grants	 from	
Propositions	 50	 and	 84,	 while	 others	 have	 received	 grants	 from	 other	 sources	 including	 local	
revenues.	Please	see	Section	2	of	the	WCVC	IRWM	Plan	for	more	details	about	project	implementation	
since	2007.	
 
WCVC	 stakeholders	 believe	 that	 the	 synergy	 between	 and	 among	 projects	 is	 as	 important	 as	 the	
individual	projects	selected.	The	Regional	review	and	selection	process	is	systematic	but	also	flexible.			
The	WCVC’s	 consensus‐based	 process	 for	 project	 selection,	 and	 other	 IRWM	Plan‐related	 decisions,	
meets	the	unique	needs	of	the	Region’s	stakeholders	while	advancing	the	goals	of	the	IRWM	Plan.	

7.2	Identifying	Projects	for	Inclusion	in	the	IRWM	Plan	
	
The	WCVC	IRWM	Plan’s	goals	and	objectives	are	met	by	implementing	projects	and	programs	at	both	
the	regional	and	watershed	level.	 	The	WCVC	IRWM	Region	identified	critical	priorities	which	drives	
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the	selection	of	projects	to	implement.		These	priorities	–	as	evidenced	in	the	6	goals	in	the	Plan	–	are	
determined	based	on	research,	stakeholder	input	and	technical	studies.	
	
To	 select	projects,	 the	WCVC	 IRWM	Region	uses	a	broad,	 ongoing	approach	 to	 identify	projects	and	
programs	that	implement	the	IRWM	Plan.		The	IRWM	Planning	process	is	dynamic	–	project	concepts	
and	specific	projects	can	be	introduced	at	any	time.		The	Plan	includes	a	list	of	the	types	of	projects	that	
will	address	the	Plan’s	goals	and	objectives,	rather	than	a	list	of	specific	projects.		For	the	purposes	of	
seeking	a	particular	grant,	specific	projects	and	programs,	or	groups	(suites)	of	projects	are	considered	
at	the	time	a	funding	solicitation	is	released.				
	
Since	it	is	very	time	consuming	for	project	proponents	to	develop	detailed	project	proposals,	and	those	
proposals	can	quickly	become	out	of	date,	full	project	proposals	are	only	developed	at	the	time	funding	
becomes	 available.	 	 Priority	 projects,	 and	 the	 ability	 of	 the	 project	 proponents	 to	 implement	 them,	
fluctuate	 over	 time.	 	 Therefore,	 for	 the	 purposes	 of	 this	 IRWM	Plan	 Update	 ‐	 a	 long‐term	 planning	
document	‐	a	list	of	priority	types	of	projects	is	provided	in	Table	7‐1.			Specific	project	proposals	are	
identified	at	the	time	a	funding	solicitation	is	released,	and	projects	are	selected	based	on	a	variety	of	
criteria	 including	their	applicability	 to	 the	 funding	requirements,	whether	or	not	 they	meet	multiple	
goals,	 their	contribution	to	regional	climate	change	adaptation,	readiness	to	proceed,	status	of	CEQA	
review	and	engineering	design,	availability	of	matching	funds,	and	other	 factors	discussed	in	Section	
7.3.	 	Subsequently	an	IRWM	Plan	Addendum	is	prepared	that	includes	the	specific	projects.	 	This	has	
been	the	past	practice	of	the	WCVC	IRWM	Region	since	the	first	addendum	was	prepared	in	2010.	
	
The	process	 to	 identify	 the	 types	of	 regional	 and	watershed‐level	projects	 considered	 for	 the	WCVC	
IRWM	Region	includes	review	and	recommendations	first	by	the	watershed	committees	and	Steering	
Committee,	and	then	final	adoption	by	the	WCVC	General	Members.			

7.2.1	Process	for	Submitting	Projects	
	
Ongoing	Project	Submittal:	WCVC	has	created	a	data	portal	that	will	serve	as	an	ongoing	mechanism	
for	submitting	projects,	sharing	information	and	posting	progress	on	projects	and	programs.	 	Project	
proponents	 will	 be	 able	 to	 submit	 projects	 at	 any	 time,	 with	 any	 level	 of	 detail,	 and	 edit	 them	 as	
needed.	 	The	 lead	 representative	 for	each	watershed	group	 (i.e.	 the	watershed	coordinator)	 collects	
and	reviews	the	projects	submitted	and	can	“accept”	them	into	the	database.		This	serves	as	the	initial	
mechanism	for	submitting	projects	for	consideration	in	the	IRWM	Plan.		
	
As	described	in	Section	4	(Governance	and	Stakeholder	Involvement),	decisions	by	the	WCVC	originate	
in	 the	 watershed	 committees.	 	 Topics	 and	 issues	 related	 to	 implementation	 of	 the	 IRWM	 Plan	 are	
discussed	 in	 the	watershed	 committees	 prior	 to	 being	 addressed	 by	 the	 Steering	 Committee	 or	 the	
General	Membership.		As	a	first	step,	committee	members	consider	the	types	of	projects	and	programs	
that	could	meet	the	priority	needs	and	goals	of	the	Region	or	one	or	more	watersheds	(see	Table	7‐1).		
This	 serves	 as	 a	 reference	 and	 a	 starting	 point	 for	 designing	 integrated,	multi‐benefit	 projects,	 and	
“suites”	of	projects,	that	will	achieve	the	goals	of	the	IRWM	Plan.	
	
Projects	 Submitted	 for	 Funding	 Solicitations:	 	When	 the	 2006	WCVC	 IRWM	 Plan	was	 prepared,	
which	 occurred	 simultaneously	 with	 the	 development	 of	 an	 application	 for	 Proposition	 50	 IRWM	
Implementation	Grant	 funds,	 stakeholders	were	 invited	 to	submit	potential	projects,	 in	a	broad	“call	
for	projects”	process.	 	Specific	projects	were	included	in	the	IRWM	Plan.	Since	2006,	watershed‐level	
priorities	have	been	re‐visited	and	re‐affirmed.	
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In	subsequent	cycles	of	IRWM	Implementation	Grant	funding	(Proposition	84)	the	WCVC	has	issued	a	
“call	 for	projects”	 to	solicit	potential	projects	 to	be	 included	 in	a	suite	of	projects	and	those	projects	
were	included	in	an	IRWM	Plan	Addendum.	 	Two	IRWM	Plan	addenda	were	developed,	 in	2010	and	
2013	respectively.	

7.2.2	Process	for	Reviewing	and	Selecting	Projects	
	
Implementation	projects	are	developed	and	prioritized	through	a	collaborative	effort	at	the	watershed	
level	 and	 the	 regional	 level.	 	 Stakeholders	 consider	 the	 priority	 needs	 in	 the	 watershed	 and	 work	
together	to	identify	the	best	projects	to	put	forward	for	a	grant	solicitation.		Project	proponents	submit	
project	 proposals	 for	 consideration	 which	 are	 then	 ranked	 by	 the	 watershed	 committee.	 	 	 These	
decisions	are	made	by	a	consensus	of	the	participants.		Projects	are	selected	based	on	their	ability	to:	
meet	and/or	 integrate	multiple	 IRWM	Plan	objectives	and	resource	management	strategies;	provide	
multiple	benefits;	demonstrate	technical	feasibility	and;	address	statewide	preferences	and	priorities	
and	address	other	aspects	of	the	IRWM	Plan.		The	stakeholder	process	is	described	below.		
	
Selection	of	projects	in	the	Region	is	based	on	consensus	of	the	stakeholders.		For	each	round	of	IRWM	
Implementation	Grant	funds	the	emphasis	is	on	developing	a	geographically	balanced	and	integrated	
suite	of	projects	that	best	meet	the	needs	of	the	Region	and	address	the	IRWM	Plan	Goals,	and	best	fit	
the	resource	management	strategies.			
	
Prior	to	each	grant	solicitation	stakeholders	are	asked	to	submit	a	call	for	projects	through	the	WCVC	
web	portal	described	in	further	detail	in	Section	9	–	Data	Management	and	Technical	Analysis.		
	
WCVC	Stakeholder	Committee	Review	Process:	
	
Watershed	Committees	
	

 Review	individual	projects	already	included	in	the	adopted	WCVC	IRWM	Plan	(2006)	or	
subsequent	Addendums	(2010,	2013).	

 Determine	which	of	these	projects	rate	as	high	priority	for	implementation	of	the	IRWM	Plan.		
 Solicit	new	project	ideas	that	meet	the	eligibility	requirements	of	the	specific	grant	program	

and	which	are	high	priority	for	implementation	in	the	watershed.	
 Determine	if	any	of	these	high	priority	projects	qualify	for	funding	under	funding	Guidelines	

and	Proposal	Solicitation	Package	and	meet	eligibility	criteria	for	funding.	
 Determine	if	those	high	priority	projects	that	qualify	are	ready	for	implementation	within	the	

grant	schedule.		
 Determine	if	there	will	be	sufficient	local	match	(generally	at	least	25%)	for	projects	selected.	
 Determine	if	there	are	any	projects	NOT	in	the	IRWMP	that	meet	the	criteria	listed	above	that	

should	be	considered	for	funding.	
 Review	applicable	projects	and	rank	them	in	priority	order.	
 Prepare	and	approve	a	short	list	of	projects	to	be	considered	by	the	WCVC	Steering	Committee	

as	part	of	a	suite	of	projects	for	WCVC	to	put	forth	in	a	proposal	for	a	regional	grant	
application.	

	
WCVC	Steering	Committee	
	

 Review	proposed	projects	from	each	watershed	committee	as	well	as	any	regional	projects.	



2014	Integrated	Regional	Water	Management	Plan 
 
 
	

7‐4	
Section	7.0	–	Project	Review	Process	

 
 

 Evaluate	the	benefits,	project	elements,	technical	feasibility,	cost,	eligibility,	readiness	to	
proceed,	project	proponent	capacity	and	related	information	to	determine	which	projects	to	
include	in	a	suite	of	projects.	

 Select	the	best	suite	of	projects	based	on	the	criteria	that	will	become	the	grant	proposal	for	
WCVC	General	Membership	approval.	
	

WCVC	General	Membership	
	

 Consider	and	approve	suite	of	projects	for	specific	grant	application.	If	the	General	
Membership	does	not	approve	of	the	suite,	the	Steering	Committee	will	reconvene	to	revise	the	
suite	of	projects.	

 Authorize	an	entity	to	apply	for	an	Implementation	grant	on	behalf	of	WCVC.	
 Authorize	preparation	of	an	IRWMP	addendum	to	include	any	projects	not	already	included	in	

the	IRWM	Plan	or	addendums.	
	
IRWM	Plan	Administrative	Addendums	
	
In	 the	 years	 since	 adoption	 of	 the	 2006	WCVC	 IRWM	 Plan,	 new	 projects	 have	 been	 identified	 and	
added	 to	 the	 Plan	 in	 the	 form	 of	 administrative	 addendums.	 	 These	 addendums	 were	 developed	
following	a	project	solicitation	process,	consistent	with	the	description	above.	 	The	addendums	have	
included	 those	 newly	 identified	 projects	 that	 were	 assessed	 by	 the	 watershed	 committees	 and	 the	
WCVC	and	met	the	criteria	for	inclusion	in	the	IRWM	Plan.	

7.2.3	Process	for	Communicating	With	Stakeholders	Regarding	Selected	Projects	
	
Project	 concepts	 and	 specific	 projects	 entered	 into	 the	WCVC	 IRWM	web	 portal	 can	 be	 viewed	 by	
stakeholders,	once	accepted	by	the	lead	person	for	each	watershed.	Projects	selected	for	a	particular	
funding	solicitation	are	approved	by	the	WCVC	General	Members	and	the	decision	is	memorialized	in	
the	minutes	which	 are	 sent	 to	 the	WCVC	 Stakeholder	 e‐mail	 list.	 	 The	 approved	 project	 list	 is	 also	
published	 in	 an	 IRWM	 Plan	 Addendum.	 	 These	 are	 posted	 on	 the	 website,	 in	 the	 web	 portal	 and	
communicated	to	stakeholders	through	e‐mail	notifications.	
	
The	IRWM	Plan	is	part	of	a	dynamic	and	ongoing	planning	process.		Through	the	data	portal,	as	needed	
before	major	grant	applications,	as	conditions	change,	funding	is	identified,	projects	are	implemented	
and	objectives	revised.	

7.3	Criteria	for	Evaluating	Projects	for	Inclusion	in	IRWM	Plan	
	
Projects	and	programs	are	selected	for	implementation	based	on	the	criteria	listed	below.		
	

1. How	well	the	project	addresses	one	or	more	IRWM	Plan	goals.	
	
2. How	well	the	project	addresses	regional	needs	or	is	part	of	a	regional	effort.	
	
3. Which	Resource	Management	Strategies	are	addressed	by	the	project.	
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4. How	well	the	project	benefits	a	Disadvantaged	Community	and/or	Environmental	Justice	
Community	or	increases	Disadvantaged	Community	or	Environmental	Justice	
Community	participation.	
	

5. How	well	the	project	meets	a	critical	need	or	urgent	priority.	
	

6. The	project’s	consistency	with	local	land	use	and/or	water	plans	and	the	IRWM	Plan.	
	

7. How	well	the	project	mitigates	or	adapts	to	climate	change.	
	

8. How	the	project	reduces	greenhouse	gas	emissions	through	energy	savings	or	other	
means.	
	

9. How	well	the	project	improves	coordination	with	neighboring	IRWM	Regions.	
	

10. If	the	project	addresses	critical	water	issues	for	Native	American	Tribal	Communities.	
	

11. Technical	justification	of	the	project	with	respect	to	related	physical	benefits.	
	
12. The	overall	cost	of	the	project	and	if	it’s	financially	feasible	with	available	sources	for	

matching	funds.	
	
13. Does	successful	implementation	of	the	project	depend	on	completion	of	other	projects	or	

project	phases?	
	
14. Ability	of	the	project	to	help	reduce	dependence	on	the	Delta	water	supply.	

	
15. Is	the	project	integrated	resulting	in	a	more	cost	effective	approach	than	multiple	

projects?	
	
16. The	project’s	ability	to	improve	water	supply	reliability	during	droughts.	

	
17. Does	the	project	address	linkages	between	groundwater	and	surface	water;	improve	

conjunctive	management?	
	

Additional	 criteria	 is	 developed	 as	 needed	 based	 on	 the	 requirements	 of	 the	 specific	 grant.	 These	
criteria	 serve	 as	 the	 basis	 for	 decisions	 regarding	 the	 suite	 of	 projects	 selected	 for	 grant	 funding	
solicitations.		The	criteria	are	not	weighted,	and	there	are	no	“points”	assigned	to	each	criteria.		There	
is	 no	 decision	matrix	 or	 methodology.	 	 The	watershed	 committees,	WCVC	 Steering	 Committee	 and	
General	 Membership	 make	 decisions	 based	 on	 careful	 consideration	 of	 all	 of	 the	 criteria	 and	
knowledge	about	each	project,	and	how	well	a	particular	group	–	suite	‐	of	projects	selected	cover	the	
criteria	as	a	whole.		The	synergy	between	and	among	projects	is	as	important	as	the	individual	projects	
selected.	
	
Projects	being	considered	for	a	funding	solicitation	are	asked	to	demonstrate	readiness	to	proceed:	
	

1. Local	cost	share	has	been	identified	or	secured.	

2. CEQA	and/or	NEPA	have	been	initiated	or	completed.	
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3. Technical	feasibility	or	engineering	studies	have	been	completed.	

4. Applicable	permits	have	been	obtained.	

5. Water	rights	have	been	secured	‐	if	applicable.	

6. Construction	drawings	have	been	completed.	

7. Project	costs	and	benefits	have	been	defined	in	detail.	

8. Preliminary	cost	estimates	and	design	have	been	completed.	

9. Necessary	agreements	been	secured	from	project	partners.	

10. 	Funding	for	ongoing	maintenance	has	been	secured.	

7.3.1	Assessing	How	Projects	Can	Reduce	Greenhouse	Gas	Emissions	and	Help	Adapt	to	
Climate	Change		

	
Many	projects	that	have	already	been	implemented,	or	are	considered	for	future	implementation	in	the	
Region,	 are	helping	 to	 reduce	Greenhouse	Gas	 (GHG)	emissions	and/or	helping	 the	Region	adapt	 to	
climate	change	impacts.		Projects	that	enhance	local	water	supplies,	decrease	dependence	on	imported	
State	Water,	 improve	drought	 resiliency,	 reduce	wildfire	 risk,	 provide	 integrated	 flood	management	
and	modify	land	use	development	patterns	and	infrastructure	in	floodplains	and	areas	along	the	coast	
will	all	contribute	to	reducing	the	impacts	of	climate	change	on	the	Region,	which	were	identified	in	
Section	3	–	Region	Description.	
	
During	 the	 project	 review	 and	 evaluation	 process,	 a	 high	 level	 analysis	 of	 potential	 GHG	 emissions	
reductions	and	climate	change	adaptation	is	conducted	for	individual	projects.			Please	see	Tables	7‐3	
and	7‐4	 for	 general	 analysis	of	whether	 specific	projects	 included	 in	 this	Plan	help	adapt	 to	 climate	
change	 or	 reduce	 GHG.	 	 Tables	 6‐2	 and	 6‐3	 in	 Section	 6	 –	 Resource	Management	 Strategies	 –	 also	
includes	an	assessment	of	the	ability	of	each	RMS	to	reduce	GHG	and	adapt	to	climate	change.	
	
When	 projects	 move	 forward	 for	 implementation,	 a	 CEQA	 project‐level	 analyses	 will	 be	 conducted	
which	 will	 include	 a	 more	 detailed	 project‐level	 GHG	 emissions	 analysis	 including	 estimated	 GHG	
emissions	and	also	consider	establishment	of	significance	criteria,	identification	of	project	components	
that	may	support	carbon	sequestration;	and	an	explanation	of	how	the	project	may	help	in	adapting	to	
effects	of	Climate	Change.	

7.3.2	Conducting	Project	Specific	Analysis	
	
Projects	 selected	 for	 inclusion	 in	 the	 IRWM	 Plan	 for	 future	 implementation	 are	 reviewed	 and	
evaluated	 based	 on	 the	 criteria	 outlined	 above.	 	 Once	 projects	move	 forward	with	 implementation,	
they	 undergo	 comprehensive	 economic	 analysis,	 detailed	 review	 of	 climate	 change,	 GHG	 and	
environmental	impacts,	and	further	technical	and	engineering	analysis.	

7.4	Projects	and	Programs	Identified	for	Implementation	
	
This	section	 includes	the	types	of	projects	to	be	emphasized	in	the	Region	to	 further	Plan	goals,	and	
help	meet	Statewide	Priorities.			
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7.4.1	Summary	of	Conditions	Impacting	WCVC	Region	and	Local	Watersheds		
	
A	 variety	 of	 conditions	 drive	 the	 types	 of	 projects	 chosen	 to	 address	 water	 supply,	 water	 quality,	
ecosystem	health,	provision	of	water‐related	public	access	and	adaptation	to	climate	change.	 	 	These	
are	highlighted	below.	
	
Water	Supply	
	
Of	 the	 total	 Ventura	 County	 water	 demand,	 approximately	 65	 percent	 is	 supplied	 from	 local	
groundwater	sources.	Imported	water,	primarily	from	the	State	Water	Project	(SWP)	water	from	the	
Sacramento	–	San	Joaquin	Delta,	makes	up	about	20	percent	of	the	water	utilized	in	the	County.	The	
balance	of	the	water	is	from	local	surface	and	recycled	water.	
	
The	 Calleguas	 Creek	Watershed	 is	 largely	 dependent	 upon	 imported	water	 from	 the	 SWP,	 obtained	
locally	by	Calleguas	Municipal	Water	District	(Calleguas).	Many	retail	purveyors	in	the	Calleguas	Creek	
Watershed	 have	 no	 source	 of	 potable	 water	 other	 than	 Calleguas,	 while	 others	 use	 both	 imported	
water	 and	 local	 groundwater.	 Some	 communities	 within	 the	 Santa	 Clara	 River	Watershed	 are	 also	
partially	dependent	upon	imported	water	from	the	SWP	from	Calleguas.	The	Ventura	River	Watershed	
uses	both	groundwater	and	local	surface	water	but	does	not	currently	import	SWP	water.	
	
The	availability	of	imported	water	from	the	SWP	is	subject	to	a	number	of	natural	and	human	factors	
and	 has	 become	 increasingly	 vulnerable	 to	 drought,	 catastrophic	 levee	 failures	 from	 flood	 and/or	
seismic	events,	and	regulatory	restrictions	on	pumping	facilities	to	protect	endangered	species.	
	
Groundwater	availability	and	quality	vary	greatly	throughout	the	Region.	In	some	areas,	for	example	
the	 northern	 part	 of	 the	 Pleasant	 Valley	 (PV)	 Basin,	 groundwater	 is	 available,	 but	 the	 resource	 is	
underutilized	because	it	is	too	brackish.	In	areas	such	as	this,	de‐salters	are	necessary	to	fully	develop	
the	groundwater	resource.	In	other	areas,	for	example	the	Santa	Paula	Basin	and	the	main	part	of	the	
PV	Basin,	water	quality	is	less	of	an	issue	and	groundwater	overdraft	is	the	primary	concern.		
	
Invasive	plant	species	have	spread	throughout	 the	Region’s	watersheds,	 including	along	the	Ventura	
and	Santa	Clara	Rivers.	Arundo	(Arundo	donax)	is	a	dominant	invasive	plant	species	that	can	use	more	
than	 four	 times	 as	 much	 water	 as	 native	 riparian	 species.	 In	 areas	 threatened	 by	 groundwater	
overdraft,	it	is	critical	to	ensure	that	water	resources	are	used	efficiently	and	not	lost	to	invasive	plant	
species	or	otherwise	wasted.	Similarly	it	is	important	to	maximize	the	reuse	of	treated	wastewater	that	
would	 otherwise	 flow	 to	 the	 ocean	 because	 it	 can	 be	 used	 in	 lieu	 of	 groundwater	 and/or	 imported	
water	 for	 non‐potable	 purposes.	 With	 the	 ongoing	 threats	 to	 both	 imported	 SWP	 and	 local	 water	
resources,	there	is	a	need	for	projects	that	augment	local	water	supplies,	improve	local	water	supply	
reliability,	and	reduce	dependence	on	imported	supplies.	
	
A	 number	 of	 recently	 proposed	 or	 implemented	 projects	 within	 the	 Region	will	 help	 augment	 and	
conserve	local	water	supplies	through	brackish	groundwater	desalting,	recycled	water	production,	and	
invasive	species	removal.	
	
Water	Quality	
	
One	of	the	objectives	of	the	WCVC	IRWM	Plan	is	to	protect	and	improve	water	quality.	Primary	water	
quality	 challenges	 faced	 by	 Ventura	 County	 include	 the	 accumulation	 of	 salts	 in	 groundwater	 and	
surface	 water,	 disturbance	 of	 natural	 riparian	 systems,	 and	 various	 point	 and	 non‐point	 source	
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discharges.	 In	 the	 Calleguas	 Creek	 Watershed,	 historic	 and	 ongoing	 urbanization	 and	 agricultural	
activities	have	resulted	 in	accumulation	of	salts	 in	soils,	 surface	water,	and	groundwater.	Over	 time,	
the	salts	have	become	increasingly	concentrated	in	some	areas	to	the	point	that	the	groundwater	can	
no	 longer	 be	 used	 without	 treatment	 or	 blending	 with	 imported	 water.	 The	 salts	 have	 become	 a	
serious	enough	problem	for	the	Regional	Water	Quality	Control	Board	(RWQCB)	to	list	Calleguas	Creek	
and	its	tributaries	as	“impaired”	necessitating	the	development	of	total	maximum	daily	loads	(TMDLs)	
for	 numerous	 constituents.	 Several	 projects	 being	 implemented	 or	 proposed	 in	 the	 watershed	 will	
enable	use	of	degraded	water	supplies	while	protecting	the	basin	from	further	salinity	impairment	by	
exporting	salts	and	reducing	salt	imports.	
	
The	 water	 quality	 impacts	 of	 stormwater	 runoff,	 urban	 runoff	 and	 other	 non‐point	 sources	 are	 a	
concern	throughout	all	three	watersheds.	Discharges	from	these	sources	can	contain	harmful	levels	of	
nutrients,	 bacteria,	 metals,	 toxic	 compounds	 and	 trash.	 Developing	 methods	 to	 address	 these	
contaminants	 and	 prevent	 them	 from	 reaching	 receiving	 waters	 is	 of	 paramount	 importance	 to	
Ventura	County.	
	
Current	and	 future	projects	must	effectively	address	 these	water	quality	challenges	by	reducing	salt	
imports	 to,	 and	 increasing	salt	exports	 from,	 the	watershed,	preventing	pollution	 from	entering	and	
being	conveyed	by	flood	channels,	and	targeting	invasive	species	for	removal.	
	
Flood	Management	
	
One	of	 the	 goals	 of	 the	WCVC	 IRWM	Plan	 is	 to	protect	 people,	 property,	 and	 the	 environment	 from	
adverse	 flooding	 impacts.	 Addressing	 this	 goal	 involves	 maintaining	 and	 improving	 existing	
engineered	 flood	 control	 structures	 and	 reducing	 flood	 risks	 through	 improved	management	 of	 the	
natural	riparian	systems	impacted	by	invasive	species.	In	some	parts	of	Ventura	County	the	floodplain	
is	 relatively	 undeveloped,	while	 in	 other	parts	 undersized	 flood	 control	 facilities	 serve	dense	urban	
areas.	 In	some	urban	areas	flood	control	channels	serve	as	targets	 for	graffiti,	divide	neighborhoods,	
and	 collect	 and	 convey	 trash	 to	 sensitive	downstream	habitat.	 Invasive	 species,	 particularly	Arundo	
and	Tamarisk	(Tamarix	ramosissima)	that	have	spread	along	the	riparian	systems	in	Ventura	County	
exacerbate	 flood	 risk.	 Large	 stands	 of	 these	 species	 obstruct	 and	 divert	 stream	 flows.	 Additionally,	
wildfires	 can	be	 exacerbated	by	 invasive	 species.	Unlike	 native	California	 riparian	plants,	 Arundo	 is	
highly	 flammable	and	 increases	 the	probability,	 extent,	 and	 intensity	of	wildfires	and	 the	associated	
erosion	and	debris	flows	that	enter	streams	for	years	following	fires.	
	
It	will	continue	to	be	priority	in	the	Region	to	develop	and	implement	innovative	strategies	to	address	
flood	management	that	include	targeted	improvement	of	small‐scale	systems	and	large‐scale	efforts	to	
enhance	efficacy	of	the	natural	conveyance	systems.		A	priority	of	these	projects	will	be	to	reduce	flood	
risk	and	lessen	the	adverse	impacts	associated	with	flooding.	
	
Habitat	Quality	and	Public	Access	
	
Protecting	and	restoring	habitat	quality	and	ecosystems	and	providing	public	access	to	enjoy	the	local	
watersheds	 are	 important	 components	 of	 the	 IRWM	Plan.	 Creating	 and	 enhancing	 both	 habitat	 and	
recreational	 opportunities	 remains	 crucial	 to	 preservation	 of	 the	 quality	 of	 life	 in	 Ventura	 County,	
where	 open	 space,	 agriculture,	wildlife,	 and	 outdoor	 recreation	 are	 highly	 valued	 by	 both	 residents	
and	visitors.	This	 is	particularly	the	case	in	Ventura	County,	which	is	home	to	the	longest	(84	miles)	
un‐channelized	 river	 remaining	 in	 Southern	 California	 ‐	 the	 Santa	 Clara	 River.	 	 Natural	 habitat	 in	
Ventura	 County,	 as	 elsewhere,	 is	 continually	 under	 pressure	 from	 development,	 invasive	 species,	
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climate	 change,	 water	 quality	 threats,	 and	 competing	 water	 needs.	 Projects	 that	 integrate	 habitat	
preservation	 and	 improvement	 with	 water	 supply,	 water	 quality,	 and	 flood	 control	 benefits	 are	
particularly	desirable.	These	approaches	to	resource	management	will	help	retain	the	natural	state	of	
Ventura	County’s	watersheds.	
	
Overall,	 the	 IRWM	Plan	 objectives	 are	met	 by	 creating	multi‐faceted	 solutions	 for	 the	many	water‐
related	challenges	faced	by	the	Region.	Projects	selected	for	implementation	provide	multiple	benefits	
addressing	habitat	 through	 targeted	ecosystem	restoration	efforts	and	 improved	recreational	access	
and	opportunities.	

7.4.2	Types	of	Projects	‐	General	
 
The	WCVC	reviewed	a	wide	variety	of	types	of	projects	and	programs	for	possible	implementation	in	
the	Region.		These	types	of	projects/programs	are	listed	in	the	Table	7‐1	below.		This	list	is	a	reference	
for	stakeholders	 in	the	Region	and	illustrates	the	types	of	projects	considered	for	 implementation	of	
IRWM	Plan	goals	and	resource	management	strategies.			
	

Table	7‐1	
Program/Project	Types	

To	help	accomplish	IRWM	Plan	Goals	and	Objectives	
 Water Supply Enhancement 

        Potable Water Distribution, Treatment and Storage

  New facilities or rehabilitation, replacement or removal of existing facilities to store, treat or distribute potable 
water 

       Surface Water  

  Projects that include diversion and/or storage of surface water 

       Groundwater 

  Installation of injection wells to augment groundwater basins storage and/or prevent seawater intrusion 

  Construction of groundwater extraction facilities (wells) 

  Projects that enhance aquifer storage and recovery

  Development of monitoring wells 

  Development of programs for ongoing groundwater modeling, management and planning  

  Groundwater replenishment facilities 

  Wellhead protection projects (e.g., proper well abandonment, development restrictions) 

       Surface and Groundwater 

  Projects that enable conjunctive management of surface and groundwater supplies 

       Non‐Potable Water 

  Implementation of projects that result in development and delivery of recycled wastewater for irrigation or 
other beneficial uses 

  Projects which result in development of non‐potable surface and groundwater for irrigation or other beneficial 
uses 

  Facilities to enable the pumping and treatment of poor quality water for beneficial uses 

  Potable (Drinking) Water 
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  Facilities to remove pollutants or contaminants from drinking water supplies 

Other Sources and Options 

  Projects that include desalination and transport of brackish water or seawater

  Rainwater collection systems (cisterns)
  Greywater systems 

  Water banking, exchange and transfer 

  Emergency inter‐tie facilities 

Water Demand Management (Efficiency) 

  Implementation of Urban Water Use Efficiency Measures:  Residential Survey Programs,Residential Plumbing 
Retrofit, System Water Audits, Metering w/Commodity Rates, Large Landscape Conservation, High Efficiency 
Clothes Washers, Public Information Programs, School Education Programs, Commercial Industrial Institutional, 
Wholesaler Agency Assistance  Programs, Conservation Pricing,Conservation Coordinator, Water Waste 
Prohibitions, Residential Ultra Low Flush Toilet Replacement Programs 

  Development of drought contingency and emergency plans

  Implementation of agricultural water‐use efficiency measures 

Water Quality Improvement 

Sewer Treatment and Discharge Facilities 

  Rehabilitated or upgraded sewer treatment, collection and discharge systems

  Relocated and/or enhanced protection of sewer collection, treatment and discharge systems  

Contaminants and Salts Management 

  Control and/or enforcement of prohibitions on illegal discharge of controlled or toxic substances 

  Projects that remediate contaminated water 

  Removal of on‐site water softening devices and other measures to reduce salt loading 

  Projects that remove and dispose of salts from local water sources; includes large scale projects such as the 
Salinity Management Pipeline Project 

  Replacement of problematic septic tank systems with sewer connections, fertilizer application reduction and 
other measures to reduce nutrient loading 

TMDL Development and Implementation 
  Development of TMDLs 

  TMDL Monitoring 

  TMDL Implementation  

Stormwater Management and Treatment 

  Low flow stormwater treatment and other methods to remove contaminants from stormwater 

Other Water Quality Programs/Projects 

  Facilities to control nonpoint source pollution 

  Facilities to control point‐source pollution 

  Water quality monitoring  
  Brownfields remediation  

 
Flood Management  

Flood Protection Facilities and Monitoring 
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  Levee construction or remediation 

  Channel improvement (e.g., erosion control/bank stabilization and protection)

  Removal of hazards or facilities from floodways 

  Storm monitoring and modeling 

  Land or easement acquisition for watercourse preservation, restoration and flood management 

 
Ecosystem Protection and Restoration Strategies ‐ Stewardship 

  Projects that control and remove invasive species and/or prevent their reoccurrence 

  Projects or programs which protect existing habitats from degradation

  Projects that create, protect, restore or enhance wetlands and other water related ecosystems 

  Land acquisition and/or easements for protection and restoration of habitat areas landscape linkages/wildlife 
movement 

  Protection and restoration of fish and wildlife migration corridors and landscape linkages 

  Projects which restore the natural hydrograph and sediment transport in local watercourses 

  Development of mitigation banks to offset new impacts

  Collection and management of biological resources data in coordinated, comprehensive database with related 
overlay zones or map layers 

 
Recreation and Public Access 

  Development of active and passive recreation areas related to water resources

  Projects that provide for appropriate public access to water related recreation

 
Land Use Planning and Regulation 

  Development of or updates to land use plans, policies and ordinances that result in improved water 
management, habitat protection and/or flood protection (e.g., floodplain development restrictions, riparian 
corridor buffers, sensitive habitat overlays) 

  Creation of land use development standards and conditions that reduce impervious surface areas in new 
construction and retrofits of existing development (Low Impact Development practices – LID) 

  Development of incentives related to land use permitting for land owners to protect and restore habitats and 
ecosystems on their property 

  Climate Change Mitigation and Adaptation

  Projects that achieve or facilitate greenhouse gas reduction

  Adaptation strategies to minimize impacts of climate change 

7.4.3	Priority	Types	of	Projects	in	the	Region		
 
Each	watershed	has	 somewhat	unique	needs	and	 conditions,	 therefore	 the	 types	of	projects	needed	
vary	by	watershed.			In	recent	years	significant	progress	has	been	made	toward	resolving	local	water	
conflicts,	 implementing	 projects	 that	 meet	 the	 IRWM	 Plan	 goals	 and	 address	 the	 Regions	 water	
challenges.		See	Section	2	for	more	information	regarding	projects	and	programs	accomplished	in	the	
Region	since	2007.	 	Table	7‐2	below	includes	the	high	priority	projects	and	programs	being	pursued	
for	 future	 implementation	 in	each	watershed	and	at	 the	regional	 level,	which	were	 identified	by	 the	
watershed	committees	based	on	current	and	future	needs	and	challenges	and	their	ability	to	adapt	to	
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climate	change	impacts.		These	were	determined	based	on	a	water	planning	documents	(water	master	
plans,	 urban	 water	 management	 plans),	 feasibility	 studies,	 recreational	 and	 land	 use	 planning	
documents,	 flood	management	 plans,	 regulatory	 requirements,	 ongoing	monitoring	 and	 stakeholder	
input.		

7.5	Specific	Projects	Included	in	WCVC	IRWM	Plan	Addendums	and	Considered	
for	2014	Drought	Solicitation	
 
Information	regarding	specific	projects	added	to	the	IRWM	Plan	since	2010	are	included	in	Table	7‐3.		
These	 projects	 were	 vetted	 by	 the	 watershed	 committees	 and	 approved	 by	 the	 WCVC	 General	
Membership	for	 inclusion	in	subsequent	IRWM	Plan	Addendums.	 	Table	7‐4	includes	all	 the	projects	
considered	 for	 the	 Prop.	 84	 2014	Drought	 Solicitation	 –	 Implementation	 Grant.	 	 Table	 7‐5	 includes	
those	 projects	 selected	 as	 part	 of	 the	 project	 proposal	 for	 the	 Drought	 Solicitation.
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Table	7‐2	
Priority	Program	and	Project	Types		

 
Priority Types of 

Integrated Projects and 
Programs 

 
Calleguas Creek  Lower Santa Clara River  Ventura River  Regional 

Integrated Flood 
Management 

Natural floodplain 
management projects 

Natural floodplain management 
projects 

Natural floodplain 
management projects 

  Flood management 
infrastructure improvements 

Implementation of Feasibility Study 
with Army Corps and LA County – 
sediment transport studies and 
ongoing modeling and monitoring 

Improved flood protection 
facilities combined with 
recreational access  

Water Quality 
Enhancement 

Salinity Management Pipeline
and related desalter facilities  Seawater intrusion abatement 

  Stormwater Permit 
Implementation 

  TMDL implementation TMDL implementation TMDL Implementation
  Stormwater capture and 

treatment 
Stormwater capture and treatment  Stormwater capture and 

treatment 
  Agricultural runoff reductions ‐

VCAILG 
Agricultural runoff reductions ‐
VCAILG 

Agricultural runoff reductions ‐
VCAILG 

  Low impact development and 
retrofit projects 

Low impact development and 
retrofit projects 

Low impact development and 
retrofit projects 

Groundwater 
Management 

Groundwater recharge and 
replenishment projects – i.e. 
aquifer storage and recovery 

Groundwater recharge and 
replenishment projects – i.e. 
aquifer storage and recovery 

 
Enhanced conjunctive use of 
surface and groundwater 

Enhanced 
groundwater 
monitoring and 
modeling 

  Las Posas Basin Groundwater 
Management Plan 

Implementation of Fox Canyon 
Groundwater Management Agency 
Ordinances and monitoring 

 

Water Use Efficiency 
 

Enhanced outreach and 
education 
 

Enhanced outreach and education  Enhanced outreach and 
education 

Enhanced regional 
outreach and 
education projects 
 
 

  Implementation of urban  Implementation of urban demand  Implementation of urban  Implementation of 
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Priority Types of 
Integrated Projects and 

Programs 

 
Calleguas Creek  Lower Santa Clara River  Ventura River  Regional 

demand management 
measures – emphasis on urban 
landscape irrigation 

management measures– emphasis 
on urban landscape irrigation 

demand management 
measures – emphasis on urban 
landscapes 

regional urban 
demand 
management 
measures – 
emphasis on urban 
landscapes 

  Implementation of agricultural 
water use efficiency 
evaluations and irrigation 
improvements 

Implementation of agricultural 
water use efficiency evaluations 
and irrigation improvements 

Implementation of agricultural 
water use efficiency 
evaluations and irrigation 
improvements 

Implementation of 
regional agricultural 
water use efficiency 
evaluations and 
irrigation 
improvements 

Recycled Wastewater 
and Non‐Potable 
Water 

Expanded distribution of 
recycled wastewater and non‐
potable water for agricultural 
uses and groundwater 
recharge 

Expanded distribution of recycled 
wastewater and non‐potable water 
for agricultural uses 

Expanded distribution of 
recycled wastewater and non‐
potable water ‐  including 
possible direct potable reuse 

Ecosystem Restoration  Conejo Creek and Wildwood 
Park Enhancement Project 

Freeman Diversion Fish Passage
 

Matilija Dam Ecosystem 
Restoration project elements 

  Invasive species removal Invasive species removal Invasive species removal
Recreation and Access  Trails and access – Santa 

Monica Mountains 
Conservancy Area 

Santa Clara River Parkway Project  Lower Ventura River Parkway 
Project 
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Table	7‐3	
Projects	approved	for	Inclusion	in	the	IRWM	PLAN	By	Addendum	Since	2010	

	
WCVC IRWM Plan Project  Project Summary Potential for 

Climate Change 
Adaptation 

Potential for
Greenhouse Gas 

Reduction 
City of Oxnard (Oxnard) Ventura County Regional 
Urban Landscape Efficiency (VC‐RULE)   
(R‐1) 

VC‐RULE is a partnership of nine agencies seeking to optimize 
irrigation  practices  and  systems  in  the  region  by 
implementing  landscape  water  use  efficiency  audits  and 
improvements.  This  will  translate  to  water  savings  and 
increased water supply reliability for Ventura County. 

 
√ 

 
√ 

 
Ventura County Farm Bureau Agricultural Water 
Efficiency Surveys ‐ BMP Implementation 
 (R‐2) 

This project involves conducting surveys of irrigation systems 
to  assess  distribution  uniformity  followed  by  irrigation 
improvements which will  lead  to more  efficient water  use 
and reduced  irrigation runoff. Reducing agricultural runoff  is 
a key component of the Regional Board’s implementation of 
Total Maximum  Daily  Loads  (TMDLs)  and  compliance with 
conditional waiver for irrigated agricultural production. 

 
 
 
√ 

 
 
 
√ 

 
Camrosa Water District (Camrosa) Round 
Mountain Desalter 
 (C‐13) 

Round  Mountain  Desalter  will  treat  local  brackish 
groundwater using reverse osmosis technology to provide up 
to 1 million gallons per day (MGD) of a new source of potable 
water, improve local supply reliability, and reduce Camrosa’s 
purchases of imported water by approximately 10 percent.  

 
 
√ 

Calleguas Municipal Water District (Calleguas) 
Salinity Management Pipeline (SMP) Phase 2A (C‐
14) 

Phase  2A  of  the  SMP  will  extend  the  existing  regional 
pipeline  for  collection  and  transfer  of  salty  water  by  an 
additional  12,000  linear  feet,  allowing  for  concentrate 
discharge  from  potential  future  agricultural  desalters  and 
wet  season  discharge  from  the  CamSan  Recycled  Water 
Interconnection.  

√ 

 
Camarillo Sanitary District (CamSan)/Camrosa 
Recycled Water (RW) Interconnection  (C‐15) 

The Recycled Water Interconnection will be 9,600 feet of 24‐
inch pipeline to link CamSan’s water reclamation plant to the 
Camrosa  storage  ponds  and  the  Calleguas  SMP.  This  will 
allow up to 6.75 MGD of recycled water to be distributed to 
CamSan  and  Camrosa’s  customers  from  both  the  pipeline 
and the storage ponds.  

 
√ 
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WCVC IRWM Plan Project  Project Summary Potential for 
Climate Change 
Adaptation 

Potential for
Greenhouse Gas 

Reduction 
 
Camrosa Expansion of Non‐Potable Water System 
(C‐16)  

Expansion  of  Camrosa’s  existing  non‐potable  distribution 
system  easterly  into  Santa  Rosa Valley  and westerly  above 
Potrero  Road  will  reduce  dependence  on  imported  water 
supplies  and  associated  salt  imports.  The  proposed 
expansion  is  phased with  an  ultimate  substitution of  1,000 
acre‐feet of potable water with non‐potable supplies. 

 
√ 

 
Ventura County Waterworks District No. 1 
Moorpark Desalter 
(C‐17) Previously C‐4 

The Moorpark Desalter would reclaim brackish groundwater 
in  the  South  Las  Posas  Basin  to  help  comply  with  Salts 
TMDLs,  reduce  dependence  on  imported  water  supplies, 
reduce  groundwater  quality  degradation  threatening 
groundwater storage credits in the Calleguas aquifer storage 
and  recovery  facility,  and  as  part  of  a  coordinated  water 
resource  management  plan  could  facilitate  the  capture 
higher  quality  stormwater  inflows  by  creating  groundwater 
storage  space  in  the  shallow unconfined aquifers  recharged 
by the Arroyo Las Posas. 

 
 
 
√ 

Ventura County Waterworks District No. 8 West 
Simi Water Recycling Project 
(C‐18) 

The West Simi Water Recycling Project includes construction 
of  operational  storage,  distribution  pipelines  and  a  pump 
station  to  extend  recycled water  service  to  large  irrigation 
and industrial users in Simi Valley. 

 
√ 

 
√ 

Mountains Recreation and Conservation Authority 
Borchard Wetlands Acquisition 
(C‐19) 

Acquisition  of  Borchard Wetlands  property would  facilitate 
permanent habitat protection and public educational access, 
water quality improvement and groundwater recharge. 

√ 

 
The Nature Conservancy (TNC) Natural Floodplain 
Protection Program (NFPP) (SC‐7) 

Implementation of the NFPP will preserve a critical section of 
the remaining undeveloped 500‐year floodplain  in the Santa 
Clara  River Watershed  by  acquiring  property  easements  to 
preclude development.   Acquisition of  these easements will 
provide  downstream  flood  benefits  by  allowing  flooding  to 
occur upstream in the watershed.  

 
√ 

 
 
United Water Conservation District (UWCD) 
Seawater Barrier Pilot Well (SC‐9) 

The  approximately  1,200  feet  deep  Seawater  Barrier  Pilot 
Well will be  installed to gain valuable  information regarding 
aquifer effects and benefits through  injection of up to 1,000 
gallons  per  minute  of  potable  water  for  up  to  5  years.  
Additional  wells  may  be  added  in  the  future  to  provide 

 
 
√ 

 
 
√ 
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WCVC IRWM Plan Project  Project Summary Potential for 
Climate Change 
Adaptation 

Potential for
Greenhouse Gas 

Reduction 
additional barriers to seawater intrusion through injection of 
potable and/or recycled water treated with reverse osmosis.  

Ventura County Waterworks District No. 16 
(VCWWD No. 16) Piru Treatment Plant Tertiary 
Upgrade  
(SC‐10) 

The  Piru  Treatment  Plant  Tertiary  Upgrade  will  provide 
additional tertiary treatment such that the recycled water  is 
suitable  for  reuse  for  irrigation.  The  new  system  will 
eliminate  the  existing  percolation  ponds,  eliminating  a 
concentrated source of groundwater salinity. 

√  √ 

 
 
Oxnard Recycled Water Backbone‐Hueneme 
Transmission East, Phase 1 (SC‐11) 

The  project  includes  construction  of  a  recycled  water 
transmission  line  from  the  Oxnard’s  Advanced  Water 
Purification Facility,  to deliver up  to 5,000 acre‐feet of non‐
potable water for agricultural use, potential seawater barrier 
injection, or industrial uses on the Oxnard plain. The recycled 
water  will  offset  pumping  from  overdrafted  groundwater 
aquifers  and  help  address  seawater  intrusion  into  the 
groundwater aquifers underlying the Oxnard Plain. 

 
√ 

 
√ 

Ojai Valley Land Conservancy (OVLC) Ojai 
Meadows Ecosystem Restoration Final Phase (V‐5) 

Ojai  Meadows  Ecosystem  Restoration  will  remove  non‐native 
species and revegetate 41 acres of upland and transitional habitats 
in  the Ojai Meadows Preserve  for  improved wildlife habitat.    The 
restoration will also stabilize  lands  that drain  to  the wetlands  that 
were developed in the prior phase of the project. 

 
√ 

 
Ventura Hillsides Conservancy Lower Ventura 
River Habitat Restoration and Enhancement 
(V‐7) 

The Lower Ventura River Habitat Restoration project involves 
acquiring  land  and  conservation easements  in  the 100‐year 
floodplain along lower reaches of the river.   This project will 
also  include habitat restoration and enhancement along the 
lower five miles of the Ventura River up to and including the 
estuary. 

 
√ 

Casitas Municipal Water District Seismic Retrofit 
of Reservoir Tank 
 (V‐9) 

This project  involves retrofitting two reservoir tanks so they 
are  earthquake  safe,  thus  averting  possible  water  losses 
and/or  loss  of  service  to  customers  in  the  event  of  an 
earthquake that damages or destroys the tanks. 

 
OVLC Rice Creek Realignment and Enhancement 
(V‐10) 

This  project  on  the  OVLC's  Ventura  River  Preserve  would 
return Rice Creek to  its approximate historical  location from 
its  current  channelized  location.  The  project will  add  over 
1,500 feet of new riparian habitat on the site and reestablish 

 
 
√ 
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WCVC IRWM Plan Project  Project Summary Potential for 
Climate Change 
Adaptation 

Potential for
Greenhouse Gas 

Reduction 
floodplain connections and buffer habitats. This project will 
help shade the water to keep it cool and reduce algal blooms, 
reduce  sedimentation  in  the  Rice  Creek  and  the  Ventura 
River via erosion control, increase the numbers and variety of 
wildlife, and act as infiltration areas to support water storage 
for the Ventura River.  
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Table	7‐4	
Projects	Considered	for	Proposition	84	IRWM	Implementation	Grant	‐	2014	Drought	Solicitation	and	Now	Included	in	

the	IRWM	Plan	
	

Project Name  Project Proponent (s)  Total Project 
Cost  Project Description 

Efficiency Metering ‐ Westside 
Ventura  City of Ventura  $1,700,000  

The City of Ventura would replace meters in the Westside Community, 
which is a Disadvantaged Community, with automated meter Infrastructure 
(AMI) installation.  The area has very old pipes and meters with many leaks.  
AMI systems allow for continuous monitoring of leaks so the leaks can be 
detected and repaired more quickly.  The current bi‐monthly billing cycle 
means that many leaks go undetected for several months, therefore 
wasting water. 

Lake Casitas Aeration Project  Casitas Municipal Water District  $1,187,029 

Lack of inflow to Lake Casitas has resulted in lowered dissolved oxygen 
levels, may result in algal blooms and threatens potable water quality, fish, 
and aquatic habitat.  This project consists of installing an oxygenation 
system in Lake Casitas to help assure that low lake levels will not pose a risk 
to the delivery of water supplies for the 70,000 persons and 5,600 acres of 
planted agriculture in the Casitas Municipal Water District service area. 

Stormwater Capture Drying 
Bed Capacity Improvement  Ojai Valley Sanitary District  $2,225,000 

The Ojai Valley Sanitary District proposes to develop a “Stormwater Capture 
and Recharge” project which will divert and temporarily story stormwater 
from the nearby Weldon Canyon drainage channel for reuse by others 
offsite or to delay a portion of stormwater peak flows in the Ventura River 
Watershed by using proposed expanded drying beds for capture.  

San Antonio Creek Arundo 
Removal Project  Ojai Valley Land Conservancy  $1,480,000  

The Project will complete the ongoing effort to remove Arundo donax from 
the San Antonio Creek basin of the greater Ventura River Watershed, 
focusing on the lower 5 miles of Creek. The project will make approximately 
320 acre feet per year of additional water available for fish, wildlife and 
municipal uses by reducing water loss from this invasive weed.  
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Project Name  Project Proponent (s)  Total Project 
Cost  Project Description 

Ventura County Agricultural 
Water Use Efficiency Program 

1. Ventura Co. Watershed 
Protection District  
2. Ventura County Resource 
Conservation District  
3. Farm Bureau of Ventura 
County 
4. Fox Canyon Groundwater 
Management Agency 

$2,737,850 

This program is a county‐wide effort to work with growers to analyze 
irrigation methods then implement system improvements for increased 
agricultural water use efficiencies. The project will result in savings of up to 
10,000 acre feet per year, will help bring groundwater basins into balance, 
and will reduce agricultural runoff.  

County Stormwater Retrofits 
for Groundwater Recharge – 
El Rio 

County of Ventura  $1,282,668 

This project will implement groundwater infiltration improvements along 
the County’s road Right‐of‐Way in the unincorporated area of El Rio. Dry‐
weather runoff and stormwater from 64 acres of residential area will be 
captured, treated, and infiltrated for groundwater recharge using pervious 
concrete gutters. Besides long‐term and sustainable groundwater recharge, 
this retrofit project will contribute to improvement of surface water and 
groundwater quality and floodplain mitigation. 
 

Pilot ASR Well for 
Groundwater Reuse 
Replenishment 

City of Oxnard  $1,500,000 

This project consists of the construction of an aquifer storage and recovery 
(ASR) well and monitoring wells to replenish groundwater with recycled 
water from Oxnard’s Advanced Water Purification Facility.  In the near term 
the project will result in indirect potable reuse of 1,500 acre‐feet per year; 
in the long‐term the project will result in reuse of 7,000 acre‐feet per year. 
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Project Name  Project Proponent (s)  Total Project 
Cost  Project Description 

Salinity Management Pipeline, 
Phase 2D 

Calleguas Municipal Water 
District  $7,500,000  

The Calleguas Regional Salinity Management Project (SMP) is a regional 
pipeline that provides a disposal mechanism for brine, thereby enabling 
operation of groundwater desalting facilities in the Calleguas Creek 
Watershed. Phase 2D facilitates groundwater desalting in the Pleasant 
Valley and East Las Posas groundwater basins and is anticipated to allow up 
to 3,400 acre‐feet per year of high‐quality agricultural irrigation water 
supplies to be brought online.  

PV Well Project   Camrosa Water District  $ 1,200,000  

This project consists of drilling a new well in the northern portion of the 
Pleasant Valley Basin where water levels are high and no water quality 
impairments exist. The new well will provide 1,000 acre feet of water 
annually.  Water extracted from the new well will be in‐lieu of pumping 
from the southern portion of the Pleasant Valley Basin where groundwater 
levels are in severe decline and there is a threat of seawater intrusion.  

West Simi Valley Recycled 
Water Project, Phase 3 

(Ventura County Waterworks 
District No. 8)  $ 3,900,000 

 The West Simi Valley Water Recycling Project (Phase 3) will extend the 
recycled water distribution system operated by the Ventura County 
Waterworks District No. 8 to deliver an estimated 320 acre‐feet per year of 
recycled water to the Sunset Hills Golf Course and other nearby customers 
with large irrigation demands in the City of Thousand Oaks 
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Project Name  Project Proponent (s)  Total Project 
Cost  Project Description 

Meter Station No. 
7 and Penny Well 

(Camrosa Water District) 
Projects combined  $1,000,000  

Distribution infrastructure modifications in both the potable and non‐
potable systems to allow Camrosa Water District to increase its use of local 
resource water and decrease its dependence on SWP water by 350 acre‐
feet per year.  

Moorpark Wastewater 
Treatment Plant Tertiary 
Facility Optimization (Ventura 
County Waterworks District 
 No. 1) and Pancho Road 
Reclaimed Water Pipeline  

(Ventura County Waterworks 
District  No. 1 and City of 
Camarillo) Projects tied in 
ranking. 

 $1,800,000 

The project will consist of optimizing the sand filters at the Moorpark 
Wastewater Treatment Plant by converting the backwash process from 
continuous to intermittent backwashing, thereby reducing the 
reject/backwash rate and increase reclaimed water production up to 15% 
while improving filtration quality. 
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Table	7‐	5	

Summary	of	Projects	Selected	for	the	Proposition	84	IRWM	2014	Drought	Solicitation	

Project Title  Project 
Proponent 

Project 
Cost  Project Summary 

IRWMP Goals Met 

Re
du

ce
 d
ep

en
de

nc
e 
on

 im
po

rt
ed

 w
at
er
 a
nd

 p
ro
te
ct
, c
on

se
rv
e 
an
d

au
gm

en
t w

at
er
 su

pp
lie
s 

Pr
ot
ec
t a

nd
 im

pr
ov
e 
w
at
er
 q
ua
lit
y 
 

Pr
ot
ec
t p

eo
pl
e,
 p
ro
pe

rt
y 
an
d 
th
e 
en

vi
ro
nm

en
t f
ro
m
 a
dv
er
se
 

flo
od

in
g 
im

pa
ct
s 

Pr
ot
ec
t a

nd
 re

st
or
e 
ha
bi
ta
t a

nd
 e
co
sy
st
em

s i
n 
w
at
er
sh
ed

s 

Pr
ov
id
e 
w
at
er
‐r
el
at
ed

 re
cr
ea
tio

na
l, 
pu

bl
ic
 a
cc
es
s,
 st
ew

ar
ds
hi
p,
 

en
ga
ge
m
en

t a
nd

 e
du

ca
tio

na
l o
pp

or
tu
ni
tie

s 

Pr
ep

ar
e 
fo
r a

nd
 a
da
pt
 to

 c
lim

at
e 
ch
an
ge
 

Ventura 
County 
Agricultural 
Water Use 
Efficiency 
Program  

Ventura 
County 
Watershed 
Protection 
District 

$2,737,850; 
grant 
request of 
$1,737,850  

This program is a county‐wide effort to work with growers to analyze 
irrigation methods then implement system improvements for increased 
agricultural water use efficiencies. The project will result in savings of up 
to 10,000 acre feet per year, will help bring groundwater basins into 
balance, and will reduce agricultural runoff.  

           

Salinity 
Management 
Pipeline Phase 
2D 

Calleguas 
Municipal 
Water 
District 

$7,500,000; 
grant 
request of 
$1,875,000  

The Calleguas Regional Salinity Management Project (SMP) is a regional 
pipeline that provides a disposal mechanism for brine, thereby enabling 
operation of groundwater desalting facilities in the Calleguas Creek 
Watershed. Phase 2D facilitates groundwater desalting in the Pleasant 
Valley and East Las Posas groundwater basins and is anticipated to allow 
up to 3,400 acre‐feet per year of high‐quality agricultural irrigation water 
supplies to be brought online.. 
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Project Title  Project 
Proponent 

Project 
Cost  Project Summary 

IRWMP Goals Met 
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Pleasant Valley 
Well 

Camrosa 
Water 
District 

$1,200,000; 
grant 
request of 
$900,000  

This project consists of drilling a new well in the northern portion of the 
Pleasant Valley Basin where water levels are high and no water quality 
impairments exist. The new well will provide 1,000 acre feet of water 
annually.  Water extracted from the new well will be in‐lieu of pumping 
from the southern portion of the Pleasant Valley Basin where 
groundwater levels are in severe decline and there is a threat of 
seawater intrusion.  
 
 

           

El Rio Retrofits 
for 
Groundwater 
Recharge 

County of 
Ventura 

$1,282,668; 
grant 
request of 
$962,001 

This project will implement groundwater infiltration improvements 
along the County’s road Right‐of‐Way in the unincorporated area of El 
Rio. Dry‐weather runoff and stormwater from 64 acres of residential 
area will be captured, treated, and infiltrated for groundwater recharge 
using pervious concrete gutters. Besides long‐term and sustainable 
groundwater recharge, this retrofit project will contribute to 
improvement of surface water and groundwater quality and floodplain 
mitigation. 
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Project Title  Project 
Proponent 

Project 
Cost  Project Summary 
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Groundwater 
Replenishment 
Reuse Project 

City of 
Oxnard 

$1,500,000; 
grant 
request of 
$1,125,000 

This project consists of the construction of an aquifer storage and 
recovery (ASR) well and monitoring wells to replenish groundwater with 
recycled water from Oxnard’s Advanced Water Purification Facility.  In 
the near term the project will result in indirect potable reuse of 1,500 
acre‐feet per year; in the long‐term the project will result in reuse of 
7,000 acre‐feet per year. 

           

San Antonio 
Creek Arundo 
Removal 
Program 

Ojai Valley 
Land 
Conservancy 

$1,480,000; 
grant 
request of 
$1,110,000 

The Project will complete the ongoing effort to remove Arundo donax 
from the San Antonio Creek basin of the greater Ventura River 
Watershed, focusing on the lower 5 miles of Creek. The project will 
make approximately 320 acre feet per year of additional water available 
for fish, wildlife and municipal uses by reducing water loss from this 
invasive weed.  

           

Lake Casitas 
Aeration 
Project 

Casitas 
Municipal 
Water 
District 

$1,187,029; 
grant 
request of 
$890,272 

Lack of inflow to Lake Casitas has resulted in lowered dissolved oxygen levels, 
may result in algal blooms and threatens potable water quality, fish, and aquatic 
habitat.  This project consists of installing an oxygenation system in Lake Casitas 
to help assure that low lake levels will not pose a risk to the delivery of water 
supplies for the 70,000 persons and 5,600 acres of planted agriculture in the 
Casitas Municipal Water District service area. 
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7.6	Integration	of	Projects	
 
Integration	 –	 combining	 separate	 elements	 into	 an	 efficiently	 functioning	whole	 –	 is	 an	 essential	
aspect	 of	 IRWM	 and	 is	 an	 important	 element	 of	 the	 WCVC	 IRWM	 program.	 	 	 In	 some	 cases	
individual	projects	or	programs	are	integrate	multiple	objectives	and	goals.		Suites	of	projects,	such	
as	those	included	in	IRWM	Implementation	Grant	proposals,	can	be	collectively	integrated.		Often,	
multiple	Resource	Management	Strategies	or	conflicts	are	addressed	in	a	single	project	or	group	of	
projects	 leading	 to	 integration.	 	 Projects	 and	 programs	 are	 often	 geographically	 integrated,	
whereby	regional	projects	address	the	needs	of	multiple	areas	in	the	Region.		IRWM	Plan	goals	and	
objectives	are	also	 integrated	–	 there	 is	often	overlap	between	and	among	 them.	 	The	concept	of	
integration	 as	 it	 pertains	 water	 resource	 management	 and	 the	 paradigm	 of	 IRWM	 has	 helped	
eliminate	 the	separate	“silos”	of	management.	 	 Integration	results	 in	greater	collaboration	among	
entities,	geographical	areas,	and	projects,	and	ultimately	results	in	more	cost	effective	solutions	to	
local	water	management	challenges.	
	
The	projects	and	programs	implemented	in	the	WCVC	Region	further	the	objectives	and	goals	of	the	
WCVC	 IRWM	 Plan	 and	 address	 critical	 water	 resource	 management	 issues.	 	 Individually	 and	
collectively,	 the	projects	and	programs	offer	multiple	 integrated	benefits	relative	to	water	supply,	
water	 quality,	 improvement	 of	 flood	management,	 protection	 of	 habitat,	 and	 provision	 of	 public	
access.	Projects	being	implemented	in	the	WCVC	Region	are	addressing	complementary	and	mutual	
goals,	amplify	benefits	 to	 the	Region	(synergy)	and	minimizing	the	costs	associated	with	meeting	
local	water	needs	and	solving	local	water	management	challenges	and	conflicts.	
	
A	notable	example	of	integration	in	the	WCVC	Region	is	the	Natural	Floodplain	Management	Project	
which	is	integrating	flood	management,	environmental	stewardship,	and	agricultural	sustainability	
and	economic	viability.	 	This	project	 is	serving	as	a	model	 for	possible	 implementation	 in	at	 least	
one	other	watershed	in	the	Region.	

7.7	Consideration	of	Program	Preferences	and	Statewide	Priorities	
	
The	WCVC	 IRWM	Region	 recognizes	 the	 importance	 of	 the	 state’s	 preferences	 and	 priorities	 for	
IRWM	funding.		These	are	considered	in	the	project	selection	process	as	described	below.	
	
Program	Preferences		

The	 following	 program	 preferences	 are	 reflected	 in	 the	 evaluation	 criteria	 and	 are	 taken	 into	
consideration	during	the	project	review	and	selection	process:	

 Include	regional	projects	or	programs	

 Effectively	integrate	water	management	programs	and	projects	within	a	hydrologic	regions	
identified	 in	 the	 California	 Water	 Plan;	 the	 Regional	 Water	 Quality	 Control	 Board	 or	
subdivision;	or	other	region	or	sub‐region	specifically	identified	by	DWR	

 Effectively	resolve	significant	water‐related	conflicts	within	or	between	regions	

 Contribute	to	attainment	of	one	or	more	of	the	objectives	of	the	CALFED	Bay‐Delta	Program	

 Address	critical	water	supply	or	water	quality	needs	of	disadvantaged	communities	within	
the	region	
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 Effectively	integrate	water	management	with	land	use	planning	

 For	 eligible	 Stormwater	 Flood	 Management	 projects	 that	 provide	 multiple	 benefits,	
including	but	not	 limited	to	water	quality	 improvements,	ecosystem	benefits,	reduction	of	
in‐stream	erosion	and	sedimentation,	and	groundwater	recharge	

 Address	Statewide	Priorities	
1. Drought	preparedness.	
2. Use	and	reuse	water	more	efficiently.	
3. Climate	change	response	actions.	
4. Expand	environmental	stewardship.	
5. Practice	integrated	flood	management.	
6. Protect	surface	water	and	groundwater	quality.	
7. Improve	tribal	water	and	natural	resources.	
8. Ensure	equitable	distribution	of	benefits.	

	
Projects	proposed	for	implementation	by	the	Watersheds	Coalition	of	Ventura	County	are	selected	
based	on	consistency	with	the	Statewide	Priorities	listed	above.			
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SECTION	8.0 –	IMPACTS	AND	BENEFITS	

8.1	Overview		
 
This	 section	 addresses	 the	 potential	 impacts	 and	benefits	 associated	with	 implementation	 of	 the	
IRWM	Plan	and	 includes	a	high	 level	 assessment	of	 impacts	 and	benefits	of	 the	 types	of	projects	
that	might	be	implemented	as	part	of	the	WCVC	IRWM	Plan.		The	objectives	of	this	chapter	are	to:	

 Provide	 a	preliminary	 evaluation	of	 potential	 impacts	 and	benefits	 that	 could	 result	 from	
IRWM	Plan	implementation.	

 Communicate	potential	impacts	and	benefits	to	stakeholders.	
 Facilitate	IRWM	Plan	implementation.	
 Provide	a	“benchmark”	for	future	evaluations	of	Plan	performance.	
 Facilitate	future	impact	and	benefit	evaluations	to	determine	if	benefits	have	been	realized	

and	if	unanticipated	impacts	have	occurred.	
	

The	potential	 impacts	and	benefits	of	 future	projects	 implemented	as	part	of	 the	 IRWM	Plan	has	
been	conducted	at	a	“screening”	level	of	review.		This	means	that	the	types	of	impacts	and	benefits	
that	are	commonly	associated	with	the	construction	and	operation	of	water	resource	management	
projects	 are	 described.	 	 This	 type	 of	 evaluation	 is	 appropriate	 at	 this	 time	 because	 the	 specific	
projects	 to	 be	 developed	 as	 part	 of	 the	 IRWM	 Plan	 implementation	 process	 have	 not	 yet	 been	
identified.		More	detailed	impact	and	benefit	evaluations	will	be	required	after	specific	projects	are	
identified	and	information	such	as	the	location	and	design	of	those	projects	 is	known.	 	Additional	
impact	 and	benefit	 evaluations	will	 occur	with	 subsequent	 IRWM	updates,	 implementation	 grant	
applications,	 and	 to	 comply	 with	 the	 requirements	 of	 state	 (CEQA)	 and	 federal	 (NEPA)	
environmental	review	requirements	for	individual	projects.			

8.2	Benefits	of	IRWM	Plan	Implementation	
 
The	primary	benefits	of	the	IRWM	Plan	are	to	promote	collaborative	water	resource	management	
planning,	 and	 to	 facilitate	 the	 implementation	of	water	 resource	management	 efforts	 throughout	
the	 Region	 that	 provide	 multiple	 and	 overlapping	 benefits.	 	 The	 Plan	 facilitates	 regional	
cooperation	 to	 achieve	 common	water	 resource	management	 objectives	 that	will	 be	 achieved	by	
implementing	 future	projects	 that	will	 reduce	 reliance	on	 imported	water,	 improve	water	 supply	
reliability,	promote	water	recycling	and	conservation,	provide	recreation	and	access	opportunities,	
provide	 increased	 flood	 control,	 and	 that	 provide	 environmental	 enhancements	 and	 habitat	
protection.		The	IRWMP	process	also	facilitates	ongoing	coordination	and	communication	related	to	
the	implementation	of	projects	and	programs	that	meet	the	Plan’s	goals	and	objectives.			

An	 objective	 of	 the	 IRWM	 Plan	 is	 to	 foster	 and	 encourage	 cooperation	 among	 local	 entities	 and	
other	interested	parties	and	individuals.	 	 It	 is	not	an	objective	of	the	IRWMP	to	duplicate	existing	
and	 ongoing	 plans,	 but	 to	 better	 integrate	 these	 efforts	 and	 utilize	 the	 results	 and	 findings	 of	
existing	plans	to	put	forward	the	projects	needed	to	address	local	objectives.	
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Establishment	of	the	WCVC	itself	provides	substantial	benefits,	by	bringing	together	the	numerous	
disparate	water	interests	within	the	Region	into	a	single,	unified	group	with	a	common	purpose	and	
direction.	 	WCVC	members	have	cooperated	 to	prepare	many	of	 the	parts	of	 the	Plan,	 identifying	
regional	 issues,	 priorities,	 and	 specific	 projects	 designed	 to	 address	 these	 problems.		
Implementation	 of	 projects	 and	 programs	 designed	 to	 improve	 local	 water	 supplies	 and	
management	will	be	more	successful	as	a	result	of	this	high	level	of	cooperation	among	the	agencies	
that	must	work	together	to	implement	them.	
 
8.2.1	Benefits	of	Types	of	Projects	
 
Benefits	of	 this	 IRWM	Plan	 include	 the	 implementation	of	 resource	management	strategies,	goals	
and	objectives	identified	by	stakeholders	through	the	WCVC,	and	specific	projects.		The	IRWM	Plan	
goals	will	be	achieved	through	the	implementation	of	projects	such	as	the	types	identified	below.	

Water	 Supply	 Enhancement.	 	 The	 IRWM	 Plan	 identifies	 a	 wide	 range	 of	 water	 supply	
enhancement	projects	 that	promote	 increased	efficiency	 in	 the	use	of	 existing	water	 sources	and	
the	 development	 of	 new	 local	 supplies.	 	 The	 enhancement	 of	 groundwater	 resources	 is	 a	major	
component	 of	 the	 overall	 water	 supply	 enhancement	 program	 and	 may	 include	 projects	 that	
increase	groundwater	storage	capacity	through	replenishment;	increase	extraction	and	distribution	
efficiency;	 programs	 to	 monitor	 and	 manage	 supplies;	 and	 projects	 to	 protect	 and	 enhance	
groundwater	 quality.	 	 Increased	 use	 of	 non‐potable	 water	 resources	 would	 enhance	 local	 water	
supplies	by	increasing	the	amount	of	recycled	water	available	for	use	and	by	reducing	the	demand	
for	potable	water.		Non‐potable	water	enhancement	projects	may	include	programs	to	increase	the	
production	of	recycled	water,	and	that	 facilitate	the	use	of	non‐potable	ground	and	surface	water	
for	beneficial	uses.	 	Other	potential	water	supply	enhancement	projects	may	 include:	stormwater	
capture	 and	use,	 remediation	 of	 contaminated	water	 sources,	 grey‐water	 systems,	 and	programs	
for	water	 banking,	 exchanges	 and	 transfers.	 	 In	 general,	 the	 types	 of	water	 supply	 enhancement	
projects	that	may	be	developed	as	part	of	the	IRWM	Plan	implementation	process	would	increase	
the	long‐term	sustainability	of	ground	and	surface	water	supplies,	decrease	the	need	for	imported	
water,	and	enhance	water	quality.	

Water	Quality	 Improvement.	 	The	 implementation	 of	water	 quality	 improvement	 projects	will	
protect	 and	 enhance	 the	use	of	 existing	water	 resources.	 	These	 types	of	projects	may	 consist	 of	
upgrading	 wastewater	 treatment	 facilities;	 improving	 wastewater	 collection	 and	 discharge	
systems;	 the	 reduction	 and	 removal	 of	 contaminants	 such	 as	 salt	 and	 other	 pollutants;	 the	
development	 and	 implementation	 of	 TMDLs;	 stormwater	management;	 and	 programs	 to	 reduce	
point‐	and	non‐point	pollution	sources.			These	types	of	water	quality	improvement	programs	have	
a	 wide	 range	 of	 benefits,	 such	 as	 reducing	 environmental	 exposures	 to	 pollutants;	 habitat	
protection	and	restoration;	and	enhanced	recreation	opportunities.	

Integrated	Flood	Management.	 	IRWM	Plan	 implementation	projects	related	to	 integrated	 flood	
water	management	and	the	reduction	of	flooding‐related	hazards	may	include	levee	construction	or	
maintenance;	stream	and	river	channel	modifications;	hazard	removal;	and	acquisition	of	land	for	
watercourse	 preservation,	 restoration	 or	 floodwater	 management	 and	 land	 use	 policies	 that	
minimize	development	in	floodplains.		These	types	of	projects	would	minimize	the	risk	of	flooding‐
related	hazards	and	impacts	such	as	loss	of	life	or	injury,	property	damage,	and	adverse	impacts	to	
habitat	 and	 other	 downstream	 resources.	 	 Flood	 management	 programs	 may	 also	 enhance	
groundwater	recharge	and	reduce	downstream	erosion	and	sedimentation	impacts.	
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Ecosystem	Protection	and	Restoration.		IRWM	Plan	implementation	projects	to	enhance	habitats	
and	 other	 natural	 systems	 may	 include	 the	 removal	 of	 invasive	 species;	 habitat	 creation	 and	
restoration;	 creation	 of	 habitat	 linkages;	 and	 minimizing	 hydromodification‐related	 effects	 on	
passage	of	species.		These	types	of	projects	can	provide	multiple	and	inter‐related	benefits	such	as	
water	quality	improvement,	habitat	for	sensitive	species	such	as	wetlands	and	other	riparian	areas,	
improved	water	quality,	improved	flood	flow	management,	increased	passive	recreation/education	
opportunities,	and	the	removal	of	highly	flammable	vegetation.			

Recreation	and	Public	Access.			Recreation	and	public	access	projects	that	may	be	implemented	as	
part	 of	 the	 IRWM	 implementation	 process	 may	 include	 the	 development	 of	 active	 and	 passive	
recreation	 facilities	 including	 trails,	 public	 education	 areas	 and	 facilities	 and	 enhanced	 access	 to	
water	 bodies	 and	 creeks/rivers.	 	 These	 types	 of	 projects	 can	 provide	 local	 as	 well	 as	 regional	
benefits.			

Land	Use	Planning	and	Regulation.	 	Land	 use	 planning	 and	 regulation	 programs	 (policies	 and	
ordinances)	 that	may	 be	 facilitated	 by	 the	 IRWM	 Plan	would	 generally	 be	 oriented	 towards	 the	
development	 and	 adoption	 of	 regional	 programs	 related	 to	 the	 management	 and	 protection	 of	
water	 supplies,	 sensitive	 habitat,	 flood	 protection,	 and	 the	 implementation	 of	 low	 impact	
development	 requirements	 and	 other	 development	 conditions.	 	 This	 can	 also	 include	
implementation	 of	 mitigation	 measures	 through	 the	 environmental	 review	 process	 (California	
Environmental	 Quality	 Act).	 The	 adoption	 and	 implementation	 of	 such	 land	 use	 programs	 and	
policies	have	the	potential	to	promote	resource	conservation,	habitat	protection,	and	risk	reduction	
throughout	the	IRWM	Region.		

Climate	 Change.	 	 Water	 resource	 management	 projects	 that	 have	 the	 potential	 to	 reduce	
greenhouse	 gas	 emissions,	 such	 projects	 that	 result	 in	 reductions	 in	 energy	 used	 to	 produce	 or	
convey	 water,	 may	 be	 implemented	 in	 conjunction	 with	 the	 implementation	 of	 the	 IRWM	 Plan.		
Projects	that	promote	adaptation	to	the	effects	of	climate	change,	such	as	decreased	water	supply,	
sea	level	rise,	or	more	intense	storms,	may	also	be	implemented.	

A	summary	of	the	local	and	regional	benefits	that	may	be	achieved	through	the	implementation	of	
projects	consistent	with	the	objectives	of	the	IRWM	Plan	is	provided	on	Table	8‐1.	

8.2.1	Benefits	of	Implementing	Resource	Management	Strategies	

	
This	section	addressed	some	of	the	specific	benefits	of	implementing	selected	Resource	
Management	Strategies.	

Conjunctive	Use	and	Management	
 
The	primary	benefits	of	conjunctive	use	programs	to	Ventura	County	include:	increased	recharge	to	
overdrafted	 basins	 and	 reversal	 of	 seawater	 intrusion,	 increased	 reliability	 of	 water	 supplies	 in	
droughts	and	in	emergencies	(e.g.,	earthquake	cutting	imported	water	supply	pipeline),	decreased	
reliability	 on	 imported	 water	 pumped	 from	 the	 Bay‐Delta	 (which	 has	 significant	 environmental	
challenges),	 and	 possible	 reduced	 pumping	 costs	 to	 agricultural	 and	 municipal	 users	 when	
groundwater	 levels	 rise	 as	 a	 result	 of	 enhanced	 recharge	 with	 surplus	 water	 when	 available.		
Conjunctive	use	is	the	primary	tool	to	manage	the	county’s	groundwater	basins	and	maintain	water	
quality.	
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Desalination	

There	 are	 a	 number	 of	 benefits	 associated	 with	 implementation	 of	 brackish	 water	 or	 seawater	
desalination	projects,	including:		

 Increase	in	water	supply/new	water	supply	
 Reclamation	and	beneficial	use	of	waters	of	impaired	quality	
 Increased	water	supply	reliability	during	drought	periods	
 Diversification	of	water	supply	sources	
 Improved	water	quality	
 Removal	of	salts	from	local	watersheds	through	brine	disposal	
 Use	of	brines	for	salt‐tolerant	crops	and	wetlands	habitat	restoration	
 Protection	of	public	health	
 Reducing	groundwater	overdraft		
 Restoring	use	of	polluted	groundwater	

 
Ecosystem	Protection	

Natural	 ecosystems	 provide	 people	 with	 food,	 fuel	 and	 timber.	 More	 fundamentally,	 	 ecosystem	
services	 involve	 the	 purification	 of	 air	 and	 water,	 detoxification	 and	 decomposition	 of	 wastes,	
regulation	 of	 climate,	 regeneration	 of	 soil	 fertility,	 and	 pollination	 of	 crops.	 Such	 processes	 have	
been	estimated	to	be	provide	tremendous	economic	benefit.	

Restoration	can	improve	plant	and	animal	life,	 increase	diversity	and	connectivity	of	habitat,	help	
endangered	 species,	 and	 improve	 watersheds.	 Restoration	 can	 rehabilitate	 natural	 processes	 to	
support	native	communities	with	minimal	ongoing	help.	Restored	habitats	are	likely	to	help	sustain	
reproduction,	 foraging,	 shelter,	 and	 other	 needs	 of	 fish	 and	 wildlife	 species.	 By	 broadening	
restoration	to	the	ecosystem	level,	rather	than	focusing	on	restoration	for	only	a	handful	of	species,	
we	 improve	 our	 chances	 for	 long‐term	 success	 by	 incorporating	 species	 relationships,	 such	 as	
between	predators	and	prey,	physical	processes,	genetic	variability,	and	other	factors	that	we	don’t	
fully	understand.	

As	 understanding	 of	 the	 linkage	 between	 water	 management	 and	 the	 health	 of	 the	 natural	
infrastructure	 grows,	 the	 benefits	 of	 restoration	 to	 water	 supply	 reliability	 and	 water	 quality	
improvements	are	increasingly	evident.		As	ecosystems	such	as	wetlands	and	sloughs	are	restored,	
their	natural	pollutant	filtering	capabilities	can	improve	water	quality.	As	floodplains	and	seasonal	
lakes	 and	 ponds	 are	 restored,	 groundwater	 recharge	 can	 increase.	 The	 result	 will	 be	 a	 more	
reliable,	higher	quality	water	supply	supported	by	a	sustainable	ecosystem.	

The	 economic	 benefits	 that	 improved	 rivers,	 estuaries,	 wetlands,	 wildlife,	 beaches,	 and	 their	
surrounding	 habitats	 can	 have	 in	 the	 state	 may	 far	 exceed	 the	 investments	 for	 restoring	
ecosystems.	

Integrated	Flood	Management	

Integrated	 flood	 management	 provides	 many	 safety,	 ecosystem	 and	 economic	 benefits.	 By	
encouraging	 wise	 land	 use	 decisions	 along	 river	 corridors,	 flood	 management	 can	 save	 lives,	
improve	 ecosystems	 and	 reduce	 property	 and	 livestock	 losses.	 	 By	 making	 better	 land	 use	
decisions,	 more	 open	 space,	 such	 as	 agriculture	 and	 native	 habitats,	 could	 be	 maintained.	
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Controlling	 development	 within	 the	 floodplain,	 and	 even	 removing	 some	 property	 from	 the	
floodplain,	 can	significantly	 reduce	potential	 future	 flood	risk	 to	people	and	property	and	reduce	
operation	 and	maintenance	 costs.	 Periodic	 flooding	 of	 the	 floodplain	 can	provide	 rearing	 habitat	
that	 favors	 native	 fish	 over	 exotics.	 Reconnecting	 rivers	 to	 floodplains	 helps	 ecosystems	 and	
increases	groundwater	recharge,	benefiting	groundwater	supplies.	

Creative	 strategies	 for	 integrated	 flood	management	will	 also	 lead	 to	 reduced	 costs	 for	 repairing	
flooding	 damage,	 implementing	 environmental	 mitigation	 requirements,	 and	 reduced	 facility	
construction	costs.	
	
Groundwater	Management	
	
Groundwater	is	the	largest	single	source	of	water	used	in	Ventura	County.	 	It	provides	about	60	
percent	of	the	water	utilized	in	Ventura	County.		Agricultural	demand	accounts	for	approximately	
75	percent	of	the	total	demand	for	groundwater	in	Ventura	County.		
	
One	of	the	major	challenges	in	the	County	is	the	number	of	entities	treating	and	delivering	water	
to	customers,	as	well	as	the	number	of	individual	well	owners.		There	are	more	than	170	licensed	
water	purveyors	in	Ventura	County.		This	includes	6	city‐owned	and	operated	systems,	22	special	
water	 districts,	 25	 public	 water	 purveyors,	 5	 Public	 Utility	 Commission	 (PUC)	 regulated	water	
companies,	 63	 mutual	 water	 companies	 and	 as	 many	 as	 50	 other	 privately	 owned	 systems	 of	
varying	 sizes.	 	 In	 addition	 to	 the	 500	 or	 so	 water	 wells	 owned	 or	 operated	 by	 the	 retail	 and	
wholesale	water	providers,	it	is	estimated	there	are	about	2,500	additional	individual	well	owners	
within	 the	 County	 who	 obtain	 their	 own	 water	 directly	 from	 groundwater	 sources.	 	 Of	 the	
groundwater	pumped	in	Ventura	County,	 less	than	one‐third	is	delivered	by	an	organized	water	
system.		Individual	well	owners	do	most	of	the	groundwater	pumping	in	Ventura	County	and	use	
it	mostly	for	irrigation.	

Given	 the	 importance	 of	 groundwater	 in	 the	 County,	 organized	 management	 and	 protection	
through	improved	metering,	development	of	groundwater	management	plans,	improved	facilities	
for	groundwater	storage	and	recharge,	are	vital	to	the	future	of	all	users	and	essential	to	economic	
stability	in	the	long‐term.			
	
Coordination	with	Land	Use	Planning	

The	primary	benefit	of	coordinating	 land	use	and	water	supply	planning	as	a	strategy	is	to	better	
manage	and	protect	local	water	supplies.		Appropriate	polices,	development	conditions,	ordinances	
and	mitigation	measures	can	result	in	decreasing	water	demand;	improving	water	quality;	reducing	
the	 impacts	 of	 flooding;	 restoring	 and	 improving	 habitats	 and	 ecosystems;	 and	 providing	
recreational,	 educational,	 and	 access	 opportunities	 to	 the	 public.	 In	 short,	 land	 use	 planning	
strategies	can	assist	in	achieving	IRWM	Plan	goals	and	objectives.	

Stormwater	Capture	and	Management	

Stormwater	is	an	untapped	resource	‐	stormwater	quality	improvement	projects	can	serve	as	a	new	
water	 supply.	 	 In	 addition,	 stormwater	 capture	 and	 management	 projects	 would	 result	 in	 an	
increase	in	groundwater	supplies	as	well	as	a	reduction	in	flood	and	erosion	impacts	and	pollutant	
loading.	
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Recreation	and	Public	Access	

Water‐dependent	 recreation	 provides	 a	 wide	 range	 of	 health,	 social	 and	 economic	 benefits	 to	
California	 residents	 and	 visitors,	 while	 improving	 the	 quality	 of	 life.	 Such	 recreation	 encourages	
physical	activity,	such	as	swimming	and	paddling,	as	well	as	walking	and	bicycling	along	waterside	
trails,	 and	can	be	a	 strong	attraction	 for	–	and	 integrated	with	–	educational	programs	regarding	
water‐related	 resources.	Water‐dependent	 recreation	positively	 influences	 tourism,	 business	 and	
communities.	 It	 increases	 expenditures	 in	 the	 community	 for	 travel,	 food	 and	 accommodations.	
Water‐dependent	 recreation	 prompts	 long	 term	 investments	 while	 creating	 jobs	 in	 concessions,	
hotels,	restaurants,	and	retail	stores.		

Surface	Water	Storage	

Many	of	California’s	reservoirs	were	originally	built	for	the	primary	purposes	of	hydropower,	flood	
control,	 and	 consumptive	 water	 use.	 Although	 the	 allocation	 of	 benefits	 for	 proposed	 surface	
storage	can	affect	 the	occurrence	and	magnitude	of	different	 types	of	benefits,	 they	generally	can	
include	the	following:	

•	Water	quality	management	
•	System	operational	flexibility	
•	Power	generation	
•	Flood	management	
•	Ecosystem	management	
•	Sediment	transport	management	
•	Recreation	
•	Water	supply	augmentation	
•	Emergency	water	supply	
	

The	presence	of	new	local	surface	storage	could	allow	ecosystem	and	water	managers	the	flexibility	
to	 take	 actions	 and	 make	 real‐time	 decisions	 that	 would	 not	 be	 possible	 without	 the	 storage.	
Surface	storage	can	improve	the	effectiveness	of	conjunctive	water	management	strategies	by	more	
effectively	 capturing	 runoff	 that	 can	 ultimately	 be	 stored	 in	 groundwater	 basins.	 Surface	 water	
storage	 can	 facilitate	 the	 movement	 of	 water	 when	 needed	 to	 improve	 source	 water	 quality	
directly,	facilitate	blending	of	water	from	different	sources	to	optimize	system	water	quality,	or	be	
used	to	recharge	groundwater	basins.	

New	surface	storage	can	also	help	reduce	the	risk	associated	with	potential	future	climate	change	
by	 mitigating	 the	 effects	 of	 a	 relatively	 smaller	 seasonal	 snow	 pack	 storage	 capacity	 as	 well	 as	
increased	or	more	sustained	peak	flood	flows.	

 
Water	Quality	Protection	and	Improvement	–	Pollution	Prevention	

For	the	vast	majority	of	contaminants,	it	is	generally	accepted	that	a	pollution	prevention	approach	
to	 water	 quality	 is	 more	 cost‐effective	 than	 end‐of‐the‐pipe	 treatment	 of	 wastes	 or	 advanced	
domestic	water	treatment	for	drinking	water.	Pollution	prevention	measures	are	usually	more	cost‐
effective	 because	 they	 have	 lower	 initial	 capital	 costs,	 as	 well	 as	 less	 ongoing	 operations	 and	
maintenance	costs,	than	traditional	engineered	treatment	systems.	However,	because	of	the	nature	
and	 sources	 of	 some	 contaminants,	 like	 bromide	 (introduced	 by	 seawater)	 and	 organic	 carbon	
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(natural	 runoff	 from	 the	watershed),	 a	 pollution	 prevention	 approach	may	not	 be	 possible,	 cost‐
effective,	or	even	desirable	in	some	instances.	Small	water	systems,	which	generally	lack	technical	
and	 financial	 capacities,	 may	 be	 more	 reliant	 upon	 pollution	 prevention	 measures	 than	 other	
options	available	 to	 larger	 systems,	 such	as	advanced	 treatment.	High‐quality,	near‐shore	 coastal	
waters	provide	multiple	benefits	or	uses	by	providing	recreational	opportunities,	as	well	as	serving	
as	a	water	source	for	desalination	plants	and	habitat	for	wildlife	(2005	California	Water	Plan).	

Pollution	 prevention	 can	 improve	water	 quality	 for	 all	 beneficial	 uses	 by	 protecting	water	 at	 its	
source,	reducing	the	need	and	cost	 for	end‐of‐pipe	water	management	and	treatment	options.	By	
preventing	 pollution	 throughout	 a	 watershed,	 water	 supplies	 can	 be	 used,	 and	 re‐used,	 for	 a	
broader	 number	 and	 types	 of	 downstream	 water	 uses.	 Improving	 water	 quality	 by	 protecting	
source	water	 is	consistent	with	a	watershed	management	approach	to	water	resources	problems.	
In	 addition,	 the	 legal	 doctrine	 of	 “public	 trust”	 demands	 that	 the	 State	 protect	 certain	 natural	
resources	for	the	benefit	of	the	public,	including	uses	such	as	fishing,	protection	of	fish	and	wildlife,	
and	commerce,	all	of	which	are	affected	by	pollution	(2009	California	Water	Plan).	

Recycled	Municipal	Wastewater	

The	 primary	 benefit	 of	 water	 recycling	 is	 augmenting	 water	 supply.	 Using	 recycled	 water	 for	
irrigation	 can	 free‐up	 high	 quality	 potable	 water	 for	 drinking,	 reducing	 the	 overall	 demand	 for	
treated	 potable	water.	 	 As	 statewide	 policies	 and	 regulations	 change,	 developing	 recycled	water	
projects	has	been	less	costly	and	more	feasible.	

For	many	communities,	an	investment	in	recycled	water	could	also	provide	other	benefits:	

 Provide	more	reliable	local	sources	of	water,	nutrients,	and	organic	matter	for	agricultural	
soil	conditioning	and	reduction	in	fertilizer	use.	

 Reduce	the	discharge	of	pollutants	to	water	bodies,	beyond	levels	prescribed	by	regulations,	
and	allow	more	natural	treatment	by	land	application.	

 Provide	a	more	secure	water	supply	during	drought	periods.	
 Provide	economic	benefits	resulting	from	a	more	reliable	water	supply.	
 Improve	 groundwater	 and	 surface	 water	 quality	 and	 contribute	 to	 wetland	 and	 marsh	

enhancement.	
 Provide	 energy	 savings;	 the	 use	 of	 recycled	 water	 as	 a	 local	 source	 offsets	 the	 need	 for	

energy‐intensive	imported	water.	
 Provide	 for	 the	 necessary	 aquatic	 habitat	 for	 numerous	 endangered	 species	 in	 the	 rivers	

and	estuaries	

Water	Treatment	and	Distribution	System	Water	Quality	
 
The	most	 important	 benefit	 of	water	 treatment	 is	 protecting	 public	 health	 and	 giving	 customers	
confidence	 and	 in	 the	 quality	 of	 their	 drinking	 water.	 	 Since	 salt	 concentrations	 are	 elevated	 in	
many	Ventura	County	groundwater	sources,	removing	salts	from	the	water	makes	the	water	taste	
better,	makes	it	better	for	irrigation,	and	contributes	to	a	healthier	watershed.	 	Removing	organic	
material	and	algae	from	surface	water	decreases	taste	and	odor	issues	and	prevents	the	creation	of	
carcinogenic	DBPs.	 	Adjusting	pH	 for	corrosion	control,	protects	customers	 from	lead	and	copper	
exposure.	 	 Regulating	 fertilizer	 runoff	 and	 converting	 septic	 tanks	 to	 sewer	 systems,	 reduces	
nitrates	 in	 local	 groundwater,	 which	 negates	 the	 need	 for	 more	 imported	water	 for	mixing	 and	
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provides	 effortless	 protection	 from	 “blue‐baby”	 syndrome.	 	 Designing	 and	 operating	 distribution	
systems	 with	 water	 quality	 in	 mind,	 ensures	 that	 treated	 water	 remains	 safe,	 fresh,	 and	
aesthetically	pleasing.	

Water	Use	Efficiency	Programs	–	Urban	and	Agricultural	
	

The	primary	benefits	of	water	use	efficiency	programs	 include:	reduced	need	 for	development	of	
more	 costly	 potable	 water	 supplies,	 reduced	 energy	 use	 associated	 with	 distribution	 and	 water	
heating,	 improved	 crop	 yield	 for	 growers,	 additional	 water	 supplies	 available	 for	 environmental	
uses,	reduced	costs	to	users,	and	reduced	operation	and	maintenance	costs.		Efficient	management	
of	existing	water	supplies	is	a	critical	element	of	water	management	and	a	cost	effective	alternative	
to	developing	new	supplies.	

Watershed	Planning	
	
Healthy	watersheds	are	a	vital	element	of	water	resource	management	and	protection.	 	Increased	
flooding,	 diminishing	 water	 availability	 and	 quality,	 and	 the	 loss	 of	 critical	 habitat	 for	 fish	 and	
wildlife	are	challenges	to	the	health	of	watersheds	in	Ventura	County.		The	WCVC	Region	depends	
on	its	networks	of	rivers,	streams	and	creeks	for	production	of	reliable	supplies	of	clean	water	to	
support	 communities,	habitat,	 restore	resources	and	provide	 for	agricultural	production.	Historic	
land‐use	 practices	 has	 placed	many	 downstream	 property	 owners	 at	 risk	 and	 created	 a	 tension	
between	 public	 safety	 and	 resource	 protection	 needs.	 In	 order	 to	move	 forward	 on	 increasingly	
critical	 water	 issues,	 citizens,	 interest	 groups,	 and	 government	 agencies	 must	 develop	 more	
comprehensive,	collaborative,	and	coordinated	ways	of	solving	problems.		
	
The	 WCVC	 watershed‐based	 approach	 toward	 comprehensive	 IRWM	 planning	 has	 created	 a	
framework	 that	 supports	 economic	 growth	 and	 promotes	 water	 availability	 and	 environmental	
quality.			The	WCVC	provides	a	valuable	forum	for	informed	local	decision‐making,	and	developing	a	
comprehensive	approach	to	managing	water	resources.		The	combined	watershed	planning	efforts	
provide	the	following	benefits	countywide:	
	

 Improved	regulatory	permit	processing.		
 Greater	understanding	and	advancement	of	local	priorities.	
 Improved	decision‐making	at	all	levels	of	government.	
 Increased	predictability	of	water	resource	decisions.	
 Increased	access	to	Federal	and	State	water	resources	funding	programs.	
 Improved	resource	management	for	endangered	and	threatened	species.	
 Economy	of	implementation	of	Federal	and	State	water	quality	requirements.	
 Enhanced	watershed	awareness	that	results	in	the	incorporation	of	watershed	thinking	

into	everyday	planning	processes.	
	
The	 WCVC	 effort	 is	 purposely	 non‐prescriptive	 in	 terms	 of	 both	 procedural	 and	 substantive	
requirements.	 	Within	broad	constraints,	interested	stakeholders	participate	in	flexible	watershed	
planning	 ‐	 determining	 the	 planning	 processes,	 and	 assessing	 watershed	 resources,	 needs	 and	
priorities	for	long‐term	protection	and	management	strategies.			



2014	Integrated	Regional	Water	Management	Plan	

 

8‐9	
Section	8.0	–	Impacts	and	Benefits	

8.3	Beneficiaries	of	IRWM	Plan	Implementation			
 
Development	and	implementation	of	the	WCVC	IRWM	Plan	provides	benefits	to	all	stakeholders	in	
the	Region,	 including	residents	and	water	users	of	all	backgrounds	and	income	levels,	businesses,	
local,	State	and	Federal	agencies,	water	agencies,	non‐profit	organizations,	farmers,	public	agencies,	
and	 others	 as	 well	 as	 benefits	 to	 the	 environment.	 	 These	 beneficiaries	 are	 represented	 by	 the	
WCVC.		Beneficiaries	also	include	neighboring	IRWM	Regions	that	share	watershed	boundaries	and	
water	resources.	

The	IRWM	Plan	considers	the	needs	of	all	local	stakeholders,	including	those	in	Disadvantaged	and	
Environmental	Justice	communities,	and	Native	Americans.		The	WCVC	has	a	diverse	and	inclusive	
stakeholder	process	and	recognizes	that	the	needs	of	all	sectors	of	the	communities	in	the	Region	
are	important.	

8.4	Impacts	of	IRWM	Plan	Implementation	
 
There	are	a	number	of	potential	impacts	associated	with	implementation	of	the	IRWM	Plan.		Many	
of	 these	are	positive	 impacts	–	or	benefits	 ‐	as	discussed	 in	 the	previous	sections.	 	More	specific,	
project	related	 impacts	(positive	and	negative)	are	considered	and	evaluated	through	compliance	
with	the	California	Environmental	Quality	Act	(CEQA)	as	described	below.	

Development	 of	 an	 IRWM	Plan	 is	 exempt	 from	 the	California	Environmental	Quality	Act	 (CEQA).			
Accordingly,	 the	 County	 of	 Ventura	 has	 filed	 a	 Notice	 of	 Exemption	 for	 the	WCVC	 IRWMP.	 	 The	
reason	for	exemption	(Section	D	of	Notice	of	Exemption)	is	stated	as	follows:		“This	project	consists	
of	 adoption	 of	 an	 Integrated	 Regional	 Water	 Management	 Plan	 (IRWMP)	 for	 the	 region	
encompassing	Ventura	County.		The	WCVC	IRWM	Plan	is	a	planning	study	which	identifies	potential	
types	 of	 projects,	 programs	 and	 policies	 for	 possible	 future	 actions	 and	 is	 therefore	 statutorily	
exempt	 under	 the	 provisions	 of	 CEQA	 under	 Section	 15262	 –	 Feasibility	 and	 Planning	 Studies.		
Furthermore,	 the	 IRWMP	 consists	 of	 basic	 data	 and	 information	 collection	 and	 includes	 possible	
actions,	 subject	 to	 future	 adoption	 or	 approval,	 which	 would	 protect	 natural	 resources	 and	 the	
environment	and	are	therefore	categorically	exempt	under	the	provisions	of	CEQA	under	Sections	
15306,	15307,	and	15308.”	

The	 future	 implementation	 of	 individual	 projects	 and	 projects	 that	 are	 consistent	 with	 the	
objectives	of	the	IRWM	Plan	will	include	compliance	with	the	environmental	review	requirements	
of	CEQA,	and	if	a	federal	permit	or	funding	is	required,	compliance	with	the	requirements	of	NEPA	
will	be	included.		The	CEQA/NEPA	process	would	be	initiated	by	the	Lead	Agency	for	each	project,	
and	would	generally	be	 implemented	after	project‐specific	 location,	design,	and	operation	details	
have	 been	 identified.	 	 The	 implementation	 of	 CEQA/NEPA	 requirements	 will	 provide	 a	
comprehensive	review	of	project‐related	environmental	 impacts	and	 identify	measures	 to	 reduce	
impacts	 to	 the	extent	possible.	 	While	a	 comprehensive	 review	of	project‐related	 impacts	will	be	
required,	a	general	review	of	the	types	of	impacts	that	may	result	from	the	types	of	water	resource	
management	projects	envisioned	by	the	IRWM	Plan	is	provided	below.	

Development	 projects	 have	 the	 potential	 to	 result	 in	 temporary,	 construction‐related	
environmental	 impacts.	 	 Short‐term	 impacts	 that	 could	 result	 from	 the	 construction	 of	 water	
resource	management	projects	are	generally	described	below.	
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 The	use	of	heavy	construction	equipment	can	result	in	emissions	of	dust,	fine	particulates,	
diesel	particulate	matter,	and	other	air	pollutants.		The	implementation	of	dust	control	best	
management	 practices	 is	 often	 adequate	 to	 reduce	 dust‐related	 impacts	 to	 a	 less	 than	
significant	 level.	 	Emissions	 from	the	operation	of	heavy	construction	equipment	 typically	
do	 not	 result	 in	 significant	 air	 quality	 impacts,	 but	 project‐specific	 evaluations	 may	 be	
required	to	assess	temporary	impacts.	

 Construction	operations	can	result	in	short‐term	increases	in	noise	and	traffic.		These	types	
of	 impacts	 generally	 have	 an	 increased	 potential	 to	 result	 in	 adverse	 effects	 when	 the	
project	is	located	in	an	urban	area.	

 Ground	disturbing	activities	and	the	removal	of	vegetation	can	result	in	short‐term	erosion	
and	sedimentation	impacts.		The	implementation	of	local,	state	and	federal	regulations,	such	
as	 requirements	 for	 the	 implementation	of	 appropriate	 erosion	 control	best	management	
practices,	are	often	adequate	to	reduce	impacts	to	a	less	than	significant	level.	

 Construction	activities	have	the	potential	to	result	in	an	accidental	release	of	pollutants	to	
water	resources.	

 Construction	 operations	 have	 the	 potential	 to	 result	 in	 disturbances	 of	 sensitive	 habitats	
and	impacts	to	plant	and	animal	species	of	concern.		Construction‐related	effects	can	result	
in	“direct”	impacts,	such	as	the	removal	of	sensitive	habitat;	or	“indirect”	impacts	such	as	an	
increase	in	noise‐	or	sediment‐related	impacts.	

 Ground	disturbing	activities	have	the	potential	to	impact	cultural	resources.	
	

Projects	 that	 are	 implemented	 to	 achieve	 the	 objectives	 of	 the	 IRWM	Plan	would	 generally	 have	
beneficial	 and	 often	 inter‐related	 effects,	 such	 as	 enhancing	 existing	 water	 supplies	 and	 quality,	
minimizing	 flood‐related	 hazards,	 restoring	 habitat,	 providing	 recreation	 opportunities,	 and	
promoting	 coordinated	 water	 resource	 management	 programs	 throughout	 the	 Region.	 	 It	 is	
possible,	however,	 that	 the	 implementation	of	 future	 IRWM	Plan	projects	 could	 result	 in	adverse	
environmental	 impacts.	 	 For	 example,	 impacts	 to	 biological	 resources	 could	 result	 from	 the	
permanent	 removal	 or	 substantial	 changes	 to	 habitat	 that	 supports	 sensitive	 plant	 and	 animal	
species.	 	 These	 types	 of	 impacts	 could	 result	 from	 adverse	 hydrological	 changes,	 grading,	 and	
vegetation	removal.	

A	 summary	 of	 the	 impacts	 that	 may	 result	 from	 the	 implementation	 of	 the	 types	 of	 projects	
envisioned	by	the	IRWM	Plan	is	provided	on	Table	8‐1.	
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Table	8‐1	
Potential	Impacts	and	Benefits	from	Plan	Implementation	

  Within IRWM Region Inter‐Regional
Program or Project 
Type 

Potential Impacts  Potential Benefits Potential Impacts  Potential Benefits

 
 
 
 
Water Supply 
Enhancement 

 
 
 
 
Short‐term 
construction impacts 
 
Potential sediment 
management/disposal 
impacts 
 
No disproportionate 
impacts to DAC, tribal 
communities or 
environmental justice 
impacts anticipated 

Increased local 
supplies 
 
Improved supply 
reliability 
 
Decreased need for 
imported water and 
associated energy 
use 
 
Reduced seawater 
intrusion 
 
Beneficial use of 
non‐potable water 
 
Improved ground 
and surface water 
quality 
 
Increased knowledge 
regarding ground 
and surface water 
systems 
 

 
 
 
 
 
Use of recycled 
water may 
increase nutrient‐ 
and salt‐related 
impacts 
 
 

 
 
 
 
 
 
Decreased need for 
imported water and 
associated energy 
use 
 

 
 
 
Water Quality 
Improvement 

 
 
 
Short‐term 
construction impacts 
 
No disproportionate 
impacts to DAC, tribal 
communities or 
environmental justice 
impacts anticipated 

Reduced human 
exposure to 
pollutants 
 
Protect/enhance 
habitat 
 
Protect/enhance 
beneficial uses 
 
Improve 
water/wastewater 
treatment 
 
Protect/enhance 
recreation 
opportunities 

 
 
 
None identified 

Reduced human 
exposure to 
pollutants 
 
Protect/enhance 
habitat 
 
Protect/enhance 
beneficial uses 
 
Improve 
water/wastewater 
treatment 
 
Protect/enhance 
recreation 
opportunities 

 Flood Management  Short‐term 
construction impacts 
 

Reduced risk of 
flooding and impacts 
to life and property 

None identified 
Improved 
downstream flood 
hazard risk reduction 
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  Within IRWM Region Inter‐Regional
Program or Project 
Type 

Potential Impacts  Potential Benefits Potential Impacts  Potential Benefits

Potential reduction in 
area for future urban 
land uses 
 
No disproportionate 
impacts to DAC, tribal 
communities or 
environmental justice 
impacts anticipated 

Reduced erosion 
 
Improved 
groundwater 
recharge 
 
Habitat protection 

 

 
 
 
 
Ecosystem 
Protection and 
Restoration 

 
Short‐term 
construction impacts 
 
Potential  reduction  in 
area  for  future  urban 
land uses 
 
No  disproportionate 
impacts to DAC, tribal 
communities  or 
environmental  justice 
impacts anticipated 

Reduced invasive 
species 
 
Increased/enhanced 
habitat corridors 
 
Increased/enhanced 
habitat for sensitive 
species 
 
Improved water 
quality 
 
Improved flood flow 
management 
 
Increased passive 
recreation/education 
opportunities 
 
Reduced fire risk 

 
 
 
 
None identified 

Increased/enhanced 
habitat for sensitive 
species 
 
Improved water 
quality 
 
Improved flood flow 
management 
 
Increased passive 
recreation/education 
opportunities 
 
 

 
Recreation and 
Public Access 

Short‐term 
construction impacts 
 
No disproportionate 
impacts to DAC, tribal 
communities or 
environmental justice 
impacts anticipated 

 
Increased 
recreation/education 
opportunities 

 
 
None identified 

 
 
Increased 
recreation/education 
opportunities 

 
 
 
Land  Use  Planning 
and Regulation 

 
 
 
 
None identified 

Improved water 
quality 
 
Protect/enhance 
habitat 
 
Protect beneficial 
uses 
 
Reduced risk of 
flooding and impacts 

 
 
 
 
None identified 

 
 
 
 
Improved inter‐
regional planning 
consistency 
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  Within IRWM Region Inter‐Regional
Program or Project 
Type 

Potential Impacts  Potential Benefits Potential Impacts  Potential Benefits

to life and property
 
Increased/enhanced 
habitat for sensitive 
species 
 
 

 
 
Climate Change 
Mitigation and 
Adaptation 

 
 
 
None identified 

Improved supply 
reliability 
 
Reduced risk of 
flooding and impacts 
to life and property 
 
Reduced GHG 
emissions 
 

 
 
 
None identified 

Improved supply 
reliability 
 
Reduced risk of 
flooding and impacts 
to life and property 
 
Reduced GHG 
emissions 
 

8.4.1	Process	for	more	detailed	project	level	impact	analysis	
Detailed	project	 level	 impact	analysis	 is	conducted	by	project	proponents	prior	to	construction	of	
their	 projects.	 	 This	 analysis	 is	 sometimes	 done	 prior	 to	 inclusion	 in	 a	 grant	 application,	 or	
subsequently	after	being	selected	for	implementation.	

There	 are	 many	 positive	 impacts	 and	 benefits	 associated	 with	 the	 integration	 of	 strategies	 to	
manage	 water	 and	 environmental	 resources	 within	 watersheds.	 The	 primary	 benefit	 of	 plan	
development	 and	 implementation	 is	 the	 creation	 of	 an	 institutional	 structure	 for	 Integrated	
Regional	Water	Management	Planning—the	Watersheds	Coalition	of	Ventura	County	(WCVC).		The	
WCVC	 has	 already	 made	 significant	 progress	 by	 establishing	 a	 forum	 in	 the	 Region	 for	 water	
management	planning,	drafting	 regional	goals	and	objectives,	 assembling	a	 comprehensive	 list	of	
potential	 types	 of	 implementation	 projects	 and	 programs,	 and	 overseeing	 the	 planning	 and	
implementation	grant	application	process.			

CEQA	Review:			Development	and	Implementation	of	the	IRWM	Plan	will	provide	a	positive	benefit	
to	residents,	businesses,	irrigators	and	the	environment	through	the	resulting	improvement	to	one	
of	 the	most	 important	resources	 in	 the	Region	–	water.	 	As	such,	 it	has	been	determined	that	 the	
Plan	is	exempt	from	CEQA.		The	following	provisions	under	CEQA	apply:		Statutory	and	categorical	
exemptions.	

Statutory	Exemption	(15262	for	Feasibility	and	Planning	Studies)	

Categorical	Exemptions	(15306‐Information	Collection,	15307‐Actions	by	Regulatory	Agencies	for	
Protection	of	Natural	Resources,	and	15308‐Actions	by	Regulatory	Agencies	 for	Protection	of	 the	
Environment.)		

It	is	important	to	note	that	these	specific	implementation	projects	conducted	as	a	part	of	the	IRWM	
process	will	be	subject	to	separate	CEQA	review	once	funding	is	secured.	
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SECTION	9.0 ‐	DATA	MANAGEMENT	AND	TECHNICAL	ANALYSIS	

9.1	Overview	of	Monitoring	and	Data	Management	in	WCVC	Region	
 
The	purpose	of	this	section	is	to	address	the	data	used	in	development	of	the	Watersheds	Coalition	
of	 Ventura	 County	 (WCVC)	 IRWM	 Plan,	 and	 describe	 the	 development	 of	 a	 data	 management	
system	(DMS)	 to	provide	 local	stakeholders	with	access	 to	 important	 information	or	data	 to	help	
effectively	 manage	 water	 related	 resources	 in	 the	 Region.	 	 	 The	 following	 types	 of	 data	 and	
information	 are	 important	 to	 guide	 IRWM	 planning:	 	 water	 quality,	 water	 quantity,	 climate	 and	
rainfall	patterns,	sea	level	rise,	water	demand	trends,	infrastructure	and	facilities,	habitat	locations	
and	 conditions,	 water	 distribution,	 population	 demographics,	 treated	 effluent	 available	 for	
recycling,	progress	towards	meeting	goals,	project	performance	monitoring,	agricultural	practices	
and	 crop	 types,	 implementation	 projects,	 recreation	 and	 public	 access	 opportunities,	 and	 much	
more.			

There	are	extensive,	ongoing	monitoring	efforts	 to	collect	data.	 	This	monitoring	 is	 conducted	by	
local	public	agencies	(water	districts,	sanitation	districts,	cities,	County	of	Ventura,	etc)	as	well	as	by	
non‐profit	 and	 citizen	 monitoring	 groups.	 	 State	 and	 Federal	 agencies	 are	 also	 engaged	 in	
monitoring	efforts	in	the	Region.		This	section	provides	an	overview	of	the	monitoring	activities	and	
how	data	are	managed. 

9.2	Data	Collection,	Management	and	Dissemination	
 
This	 section	addresses	 the	 types	of	data	available	 to	stakeholders	 in	 the	WCVC	 IRWM	Region	 for	
making	 water	 resource	 management	 decisions	 and	 monitoring	 performance	 of	 the	 IRWM	 Plan.		
Access	to	up‐to‐date	data	is	essential	to	effective	and	cost	efficient	management	of	water	resources.			
Information	is	needed	within	an	IRWM	Region	to	design	and	monitor	projects,	determine	data	gaps,	
track	 progress	 on	 reaching	 plan	 goals	 and	 objectives,	 	 better	 understand	 local	 resources	 and	
effectively	plan	for	the	future.		 

9.2.1	Data	Sources	
 

Stakeholder	entities	in	the	WCVC	Region,	including	state	and	federal	agencies,	collect	a	significant	
amount	of	data.		This	data	is	stored	in	a	number	of	different	places,	but	most	of	it	is	available	on	the	
Internet,	 as	 well	 as	 in	 a	 variety	 of	 published	 documents.	 	 The	 protocols	 and	 standards	 for	 data	
collection	 and	 distribution	 are	 not	 always	 consistent,	 however	 this	 has	 been	 changing	 in	 recent	
years.	 	 Statewide	 repositories	 of	 data,	 such	 as	 Surface	 Water	 Ambient	 Monitoring	 Program	
(SWAMP),	 Groundwater	 Ambient	 Monitoring	 and	 Assessment	 (GAMA),	 and	 California	
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Environmental	Data	Exchange	Network	(CEDEN),	have	established	protocols	that	have	resulted	in	a	
more	standardized	approach	to	data	collection.			

Stakeholders	 in	 the	 Region	 are	working	 together	 to	 improve	 the	 type,	 quality	 and	 availability	 of	
data.	 	 Table	 9‐1	 includes	 the	 types	 of	 data	 in	 the	WCVC	 IRWM	 Region	 collected	 by	 a	 variety	 of	
stakeholder	entities.		Table	9‐2	highlights	the	key	data	sources	for	development	of	the	IRWM	Plan.			
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TABLE 9‐1 

Types of Data By Source 
 
 
TYPE OF DATA/ 
DATA SOURCE 

 
Local Water 
Purveyors 

 
Local 

Sanitation 
Districts 

 
County or 

City 
Agencies 

 
State 

Agencies 

 
Federal 
Agencies 

 
Groundwater 
Management 
Agencies 

 
Other: Local 
Entities, 
Citizen monitoring, 
non‐profits 

Surface Water Supply – 
By Source 

             

Rivers and Streams               
Total Flows (including all 
losses and gains) 

 
X 

   
X 

 
X 

 
X 

   
X 

Permitted Diversions  X    X  X  X     
In‐stream flow 
requirements 

 
X 

   
X 

 
X 

 
X 

   

Non‐appropriated Uses  X    X  X  X     
Stormwater 
Management 

X  X  X  X  X     

Surface Water Quality  X  X  X  X  X  X  X 
Reservoirs               
Reservoir Storage 
Capacity 

 
X 

   
X 

 
X 

 
X 

   

Reservoir Safe Yield  X    X  X  X     
Reservoir losses and 
gains (recharge, 
evaporation, 
withdrawals) 

 
 
X 

   
 
X 
 

 
 
X 

 
 
X 

   

Surface Water Quality  X    X  X  X    X 
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TABLE 9‐1 

Types of Data By Source 
 
 
TYPE OF DATA/ 
DATA SOURCE 

 
Local Water 
Purveyors 

 
Local 

Sanitation 
Districts 

 
County or 

City 
Agencies 

 
State 

Agencies 

 
Federal 
Agencies 

 
Groundwater 
Management 
Agencies 

 
Other: Local 
Entities, 
Citizen monitoring, 
non‐profits 

Production/Use Data  X    X  X  X     
Groundwater Supply               
Basin Storage Capacity  X    X  X  X  X   
Basin Safe Yield  X    X  X  X  X   
Return flows/recharge  X    X  X  X  X   
Basin Extractions  X    X  X  X  X   
Adjudicated or Managed 
Basins – Maximum 
Pumping Allowed 

 
X 

   
X 

 
X 
 

 
X 

 
X 

 

Basin Water Quality  X  X  X  X  X  X   
Production/Use   X    X  X  X  X   
Imported Water Supply               
Available Quantity  X    X  X  X     
Imported Water Quality   

X 
   

X 
 
X 

 
X 

   

Entitlements to 
Imported Water – Now 
being delivered 

 
X 

   
X 

 
X 

 
X 

   

Future Entitlements – 
not yet delivered 

 
X 

   
X 

 
X 

 
X 

   

Production/Use   X    X  X  X     
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TABLE 9‐1 

Types of Data By Source 
 
 
TYPE OF DATA/ 
DATA SOURCE 

 
Local Water 
Purveyors 

 
Local 

Sanitation 
Districts 

 
County or 

City 
Agencies 

 
State 

Agencies 

 
Federal 
Agencies 

 
Groundwater 
Management 
Agencies 

 
Other: Local 
Entities, 
Citizen monitoring, 
non‐profits 

Recycled Wastewater 
Supply 

             

Treatment Plants    X  X  X       
Level of Treatment of 
Effluent/Quality 

 
 

 
X 

 
 

 
X 

     

Current Beneficial Uses 
of Effluent 

 
X 

 
X 

 
X 

 
X 

     

Production/Use   X  X  X  X       
Water Use/Demand               
Total Demand by Types 
of Users (includes Urban 
and Ag) 

 
X 

   
X 
 

 
X 

   
X 

 

Per‐Capita Use  X    X  X    X   
Consumptive Use 
Factors by Crop Type 

     
X 

 
X 

 
X 

 
X 

 

Water Sources to Meet 
Demand – by category 

 
X 

   
X 

 
X 

   
X 

 

Total Demand   X    X  X    X   
Geospatial data (GIS 
maps) 
 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 
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TABLE 9‐1 

Types of Data By Source 
 
 
TYPE OF DATA/ 
DATA SOURCE 

 
Local Water 
Purveyors 

 
Local 

Sanitation 
Districts 

 
County or 

City 
Agencies 

 
State 

Agencies 

 
Federal 
Agencies 

 
Groundwater 
Management 
Agencies 

 
Other: Local 
Entities, 
Citizen monitoring, 
non‐profits 

Water Costs and Pricing 
(Including Recycled 
Wastewater) 

 
X 

 
X 

 
 

 
X 

   
X 

 

Population Forecasts 
(includes service are 
population forecasts) 

 
X 

 
X 

 
X 

 
X 

   
X 

 

Implementation of Best 
Management Practices ‐ 
Efficiency 

 
X 

 
 

 
X 

 
X 

 
X 

 
X 

 

Urban Water 
Management Plans 

 
X 

     
X 

   
X 

 

Habitat and 
Environmental Data – 
Public Trust 

     
X 

 
X 

 
X 

   
X 

Land Use Policies and 
Programs Affecting 
Water Supply/Use 

 
X 

   
X 

 
X 

     

Urban Land Uses      X  X       
 
Agricultural Land Uses  

     
X 

 
X 

   
X 
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TABLE 9‐1 

Types of Data By Source 
 
 
TYPE OF DATA/ 
DATA SOURCE 

 
Local Water 
Purveyors 

 
Local 

Sanitation 
Districts 

 
County or 

City 
Agencies 

 
State 

Agencies 

 
Federal 
Agencies 

 
Groundwater 
Management 
Agencies 

 
Other: Local 
Entities, 
Citizen monitoring, 
non‐profits 

Climate Data (Includes 
rainfall, sea level rise) 

X    X  X  X     

Emergency Plans  X  X  X  X  X  X  X 
“X”	Represents	Possible	Source	of	Data	

Key	to	Data	Sources:			

Local	Water	Purveyors:		Includes	wholesale	and	retail	water	agencies	

Local	Sanitation	Districts:		Includes	local	sanitation	districts	that	treat	and	manage	wastewater	

County	and	City	Agencies:	Land	use	planning	agencies	(City	and	County),	County	Assessor’s	Office,	County	Environmental	Health	(EH),	
County	Watershed	Protection	District	(WPD),	City	utility	departments	that	don’t	provide	water.	

Citizen	Monitoring	and	Non‐Profit	Organizations:	Santa	Barbara	Channelkeeper,	Ventura	Coastkeeper,	Ventura	River	Stream	Team,	
Surfrider	Foundation,	Friends	of	the	Santa	Clara	River,	Friends	of	the	Ventura	River	

State	Agencies:	Department	of	Water	Resources	(DWR),	State	Water	Resources	Control	Board	(SWRCB),	Regional	Water	Quality	Control	
Boards	 (RWQCB),	 Department	 of	 Health	 Services	 (DHS),	 Coastal	 Conservancy,	 Department	 of	 Finance	 (DOF),	 Department	 of	 Fish	 and	
Game,	UC	Cooperative	Extension,	State	Park	Service	
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Federal	Agencies:	Army	Corps	of	Engineers,	Bureau	of	Reclamation	(USBR),	Geological	Survey	(USGS),	Environmental	Protection	Agency	
(EPA),	 National	 Oceanic	 and	 Atmospheric	 Administration	 (NOAA),	 Forest	 Service	 (USFS),	 National	 Marine	 Fisheries	 Service	 (NMFS),	
Natural	Resources	Conservation	Service	(NRCS),	Fish	and	Wildlife	Service	(USFWS),	National	Park	Service	

Groundwater	Management	Agencies	and	Planning	Areas:	Fox	Canyon	GMA,	Ojai	Basin	Groundwater	Management	Agency,	Santa	Paula	
Basin	Pumpers’	Association,	AB	3030	planning	areas	(i.e.	Fillmore,	Piru).	

Other	‐	Resource	Conservation	District	(RCD),	Farm	Bureau,	Nature	Conservancy	(TNC),	Trust	for	Public	Land	(TPL)	
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TABLE 9-2 

Data Sources for IRWM Plan Development 

Data	
	

Responsible	
Entity	

Purpose		 Details	

Real‐time or recent 
surface‐water, 
groundwater, or 
water‐quality data  

 
U.S. Geological 
Survey (USGS)  

National Water Information 
System (NWIS)  

The NWIS is a comprehensive and distributed application that supports the 
acquisition, processing, and long‐term storage of water data.  
NWIS: http://waterdata.usgs.gov/nwis  

 
 
 
Routine monitoring 
of public water 
systems  

 
 
 
Operators of 
public water 
systems  

 
California Department of 
Public Health (CDPH)  

Sampling is conducted at treatment plants, within distribution systems, and at the 
tap, and monitoring results are evaluated to ensure that applicable drinking water 
quality standards are met. For regulated constituents, results are compared to 
Primary and Secondary MCLs, and unregulated contaminants are evaluated against 
CDPH Detection Limits for Purposes of Reporting (e.g., color, corrosivity, and odor).  
For more information on CDPH’s Drinking Water Program, visit 
http://www.cdph.ca.gov/programs/Pages/DWP.aspx  

 
 
Various GIS layers  

 
 
County of Ventura 
GIS Program 

 
Maintain Geospatial data for 
use by local entities 

The County of Ventura maintains a publicly‐available regional geographic 
information system (GIS) data warehouse. The data provided by the County of 
Ventura GIS Program includes a variety of sources of information from local, 
statewide, and federal databases, and ranging from landbase information (lots, 
parcels, roads, etc.) to demographic data, and specific water resources data such as 
impaired water bodies, groundwater basin locations, floodplains and flood zones, 
and more.  

 
 
Routine monitoring 
of small water 
systems  

 
 
There are more 
than 160 small 
water systems 
within the Region.  

 
Ventura County 
Environmental Health 
Department (EH) 

EH staff inspects small water systems and monitors the reporting of water samples 
to ensure that they comply with Safe Drinking Water Act and EPA requirements for 
supplying potable water. Monitoring results are reported monthly to CDPH. 
Monitoring for the constituents described above for all water suppliers is 
conducted every three years, and more frequent monitoring is conducted for 
bacteria and nitrates.  
For more information on EH’s Small Drinking Water Systems program, visit 
http://www.ventura.org/rma/envhealth/community‐services/drinking‐
water/index.html 
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Data	
	

Responsible	
Entity	

Purpose		 Details	

Streamflow and 
depth to 
groundwater data 
at in the County 

United States 
Geological Survey 
(USGS) 
monitoring 
stations  

United States Geological 
Survey (USGS) National 
Water Information System  

USGS collects streamflow data across the nation, as well as monitors water quality. 
USGS also partners with local agencies to produce studies and reports on the status 
of surface and groundwater.  
For more information about the National Water Information System or to access 
data, visit http://waterdata.usgs.gov/nwis  

 
“Ambient” surface 
water monitoring 
in all County 
watersheds  

 
Regional Board 
and organizations 
collecting water 
surface water 
quality data  

State Water Resources 
Control Board (State Board) 
Surface Water Ambient 
Monitoring Program 
(SWAMP)  

The main functions of SWAMP are to accept, manage and store SWAMP data and 
to share this data within SWAMP and among stakeholders. The database is 
designed to transfer data into larger data exchange networks. Water quality, 
toxicity, sediment chemistry, microbiological, habitat, biological, fish and shellfish 
tissue data and metadata are managed within a central database that is fed from 
peripheral databases.  
SWAMP is designed to support and expand water quality assessments, to 
determine 303(d) listings and de‐listings, and help prioritize or support site‐specific 
actions. SWAMP works closely with the California Water Quality Monitoring Council 
(CWQMC).  
For more information on SWAMP, visit 
http://www.waterboards.ca.gov/water_issues/programs/swamp/  

Water quality 
monitoring to 
assess receiving 
water conditions 
(surface and 
groundwater) and 
verify that targeted 
load reductions are 
occurring  

 
Dischargers as 
named in permits  

Total Maximum Daily Loads 
(TMDLs), Waste Discharge 
Requirements (WDRs), and 
Investigation Orders  

Water quality monitoring is conducted as part of TMDL assessments. Additional 
monitoring by dischargers is at the discretion of the Regional Board, and is often 
required in support of TMDLs or possible future TMDLs.  
For more information on the Regional Board’s TMDL program for the Los Angeles 
Region (4), visit 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/ 
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Data	
	

Responsible	
Entity	

Purpose		 Details	

 
Water quality 
monitoring to 
verify compliance 
with permit 
conditions  

 
 
Permitted parties  

Regional Board Point‐Source 
Discharge Permit Compliance 
Monitoring  

Regional Board regulates point‐source discharges through WDR or NPDES permits. 
Both of these permits require monitoring to verify compliance with standards 
associated with applicable conditions. Data in this category also includes permitting 
required for ocean dischargers (outfalls).  
For more information visit: 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/
municipal/ventura_ms4/AdoptedVenturaCountyms4/Monitoring%20Program.pdf 
For more information on monitoring through NPDES permits visit: 
http://www.waterboards.ca.gov/water_issues/programs/npdes/ 

Extensive 
monitoring of 
urban runoff 
discharges and 
receiving waters  

 
Permitted parties   Regional Board MS4 Program 

As part of the MS4 permit issued by the Regional Board, the Co‐permittees have 
implemented runoff monitoring programs.  
For more information about the MS4 permit, visit: 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/stormwater/
municipal/ventura_ms4/AdoptedVenturaCountyms4/Monitoring%20Program.pdf. 
For information regarding stormwater management in the IRWM Region, visit: 
http://www.vcstormwater.org/programs/monitoring 

 
Watershed sanitary 
surveys of public 
water systems  

 
Water agencies 
with surface 
reservoirs  

California Department of 
Public Health (CDPH)  

Per Title 22, § 64665 of the California Code of Regulations, CDPH requires 
watershed sanitary surveys be conducted every 5 years to identify sources of 
contamination or other factors which might adversely affect quality of water used 
for domestic drinking water. These surveys are conducted by individual water 
agencies using surface water reservoirs. More information can be found on agency 
and city websites.  
An example from the City of Ventura can be found here: 
http://www.cityofventura.net/files/file/public‐
works/water/2010_Ventura_Sanitary_Survey_final__w_appendices.pdf 
 

 
Marine 
environmental 
research  

 
Member agencies   Southern California Coastal 

Water Research Project 
(SCCWRP)  

SCCWRP is a joint powers agency for marine environmental research on the Southern 
California Bight. Its mission is to gather data so that agencies can effectively protect the 
Southern California marine environment. It focuses on Publicly Owned Treatment Works 
(POTWs), urban runoff, and surface water quality monitoring.  
For more information, visit: www.sccwrp.org  
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Data	
	

Responsible	
Entity	

Purpose		 Details	

 
Citizen‐based 
volunteer surface 
water quality 
monitoring  

Citizen scientists 
working under 
the supervision of 
various non‐
governmental 
organizations 
(NGOs)  

Santa Barbara
Channelkeeper/Ventura 
Stream Team; Ventura 
Coastkeeper Water Quality 
Monitoring Program 

Citizen science provides significant, important data sets. Most of these efforts are 
supervised by local NGOs.  
More information on citizen monitoring efforts can be found on these 
organizations’ websites:  
Ventura Coastkeeper volunteers collect data at selected sites in all three local 
watersheds.  For more information see http://www.wishtoyo.org/vck‐watershed‐
monitoring‐program.html 
Santa Barbara Channelkeeper/Stream Team program engages volunteers in 
conducting monthly water quality sampling at up to 20 sites on the Ventura River 
itself as well as its major tributaries.  
Visit their website at:  http://www.sbck.org/current‐issues/water‐quality‐
monitoring/stream‐team/ventura‐river/ 

Groundwater 
monitoring as part 
of compliance with 
Leaking 
Underground Fuel 
Tank (LUFT) 
regulations  

 
County of Ventura    

County Environmental 
Health and Regional Board  

Groundwater monitoring is required as part of regulating compliance with 
underground tank regulations, and is normally limited to near underground tanks 
to check for leaks. Where leaks have been detected, more extensive monitoring is 
required.  
More information can be found on the Regional Board’s Underground Storage Tank 
(UST) Program Website, at 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/ust/ 
Or at the County of Ventura’s LUFT Program site at 
http://www.ventura.org/rma/envhealth/luft/index.html 

 
 
Biological 
resource/habitat 
surveys and 
biological 
monitoring 
programs  

 
 
 
 
Wildlife agencies  

 
 
Multiple Species 
Conservation Program 
(MSCP) Databases  

The programs developed as part of the MSCP typically include general habitat 
monitoring, species specific monitoring and surveys, and other tools such rapid 
assessment protocol surveys, vernal pool inventories, photo monitoring, and post‐
fire recovery surveys.  
 
Several habitat conservation plans are being developed in local watersheds. 
The County of Ventura has a variety of programs and policies to research and 
protect 
Critical habitat areas.  Visit the website for more information:  
http://www.ventura.org/rma/planning/conservation/bio‐resource‐review.html 
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Data	
	

Responsible	
Entity	

Purpose		 Details	

 
Natural resources 
data  

 
Varies   California Environmental 

Resources Evaluation System 
(CERES)  

CERES is an information system to facilitate access to natural resource data. CERES’ 
goal is to improve environmental analysis and planning by integrated natural and 
cultural resource information from multiple contributes and making it available and 
useful to a variety of users.  
CERES: http://ceres.ca.gov/  

 
Assorted water 
data  

 
Varies   Water Data Library (WDL)  

The WDL contains data from monitoring stations across state. Allows users to easily 
query areas of interest. Includes groundwater levels, water quality, surface water 
flow, rainfall/climate and well logs. Links to other data resources.  
WDL: http://www.water.ca.gov/waterdatalibrary/  

Groundwater 
elevation data  

 

Local water 
suppliers 
overlying 
groundwater 
basins  

California Statewide 
Groundwater Elevation 
Monitoring Program 
(CASGEM)  

CASGEM is a collaboration between local organizations and DWR to collect 
groundwater elevations statewide. Tracks seasonal and long‐term trends in 
groundwater elevations. Data available on the CASGEM Online System.  
CASGEM: http://www.water.ca.gov/groundwater/casgem/  
Ventura County serves as the CASGEM lead agency on behalf of groundwater users 
and management agencies in the Region. 

 
Assorted data  

California Natural 
Resources Agency  

California Environmental 
Information Catalog (CEIC)  

CEIC is a library of existing data and where to find it. CEIC facilitates identification 
and access to data and improves efficient use of data.  
CEIC: http://ceic.resources.ca.gov/  

 
Assorted data  

Various entities, 
compiled by State 
Water Board  

California Environmental 
Data Exchange Network 
(CEDEN)  

CEDEN is a cooperative data exchange program for organizations involved in water 
and environmental resources in California. Scores of programs have been 
connected into CEDEN. CEDEN is a central location to find and share information 
about California’s water bodies, including streams, lakes, rivers, and the coastal 
ocean. Many groups in California monitor water quality, aquatic habitat, and 
wildlife health to ensure good stewardship of our ecological resources. CEDEN 
aggregates this data and makes it accessible to environmental managers and the 
public.  
CEDEN: http://www.ceden.org/  

 
Assorted data  

Various entities, 
compiled by State 
Water Board  

Surface Water Ambient 
Monitoring Program 
(SWAMP)  

SWAMP is a statewide monitoring effort to assess the conditions of surface waters 
throughout California. Some state funding sources require reporting to SWAMP if 
projects involve surface water monitoring.  
SWAMP: http://www.waterboards.ca.gov/water_issues/programs/swamp/  
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Data	
	

Responsible	
Entity	

Purpose		 Details	

 
Assorted data  

Various entities, 
compiled by State 
Board  

Groundwater Ambient 
Monitoring and Assessment 
program (GAMA)  

GAMA was created to improve statewide ambient groundwater quality monitoring 
and assessment and increase the availability of groundwater quality information to 
the public. It consists of the California Aquifer Susceptibility (CAS) assessment and 
the Voluntary Domestic Well Assessment Project.  
GAMA: http://www.waterboards.ca.gov/water_issues/programs/gama/  

 
Assorted data  

 
Various entities, 
compiled by DWR  

Integrated Water Resources 
Information System (IWRIS)  

IWRIS is a data management tool for water resources data. It utilizes databases 
such as WDL, CDEC, USGS Streamflow, Local Groundwater Assistance Grants, and 
local agency data to allow users to access and visualize multiple sets of data 
simultaneously. It was designed to support IRWM efforts.  
IWRIS: http://www.water.ca.gov/iwris/  

 
Assorted data  

Various entities, 
compiled by The 
Climate Registry 
(TCR)  

TCR  
The California Climate Action Registry has been integrated into TCR, which collects 
GHG emissions data from members. Data are verified by third‐party organizations 
before being submitted. The County and a few local cities are TCR members.  
TCR: http://www.theclimateregistry.org/  

 
Assorted data  

Various entities, 
compiled by 
California 
Department of 
Fish and Wildlife  

California Bio‐Geographic 
Information and Observation 
System (BIOS)  

BIOS is a statewide data management system that allows DFG and partner 
organizations to manage, exchange, and geographically visualize a variety of 
environmental/biological data  
BIOS: http://bios.dfg.ca.gov/  

 
Assorted data  

Various entities, 
compiled by 
California 
Department of 
Fish and Wildlife  

California Natural Diversity 
Data Base (CNDDB)  

CNDDB is a database of rare species and communities. It is maintained and updated 
by the California Department of Fish and Wildlife, and data can be accessed either 
directly or through BIOS.  
CNDDB: http://www.dfg.ca.gov/biogeodata/cnddb/  

Compilation of 
Data Sites 

Department of 
Water Resources 

Tool for stakeholders across 
California 

http://www.water.ca.gov/nav/nav.cfm?loc=t&id=106

*	Information	adapted	from	San	Diego	IRWM	Plan	2013	–	Section	10	–	Data	Management	and	Technical	Analysis;	Table	10‐2	
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9.2.1.1	Select	Water	Quality	Monitoring	Efforts	
 

Table	 9‐3	 below	 contains	 further	 details	 regarding	 a	 selection	 of	 the	 water	 quality	 monitoring	
activities	 in	 the	Region.	 	Data	 from	these	monitoring	efforts	 can	be	 found	 through	 links	 from	the	
WCVC	Web	Portal	(see	Section	9.2.3	below).			

TABLE 9-3 

*Select Water Quality Monitoring Efforts 

Monitoring Program  Type of 
Water  

# of 
Sites  Monitoring Locations  Frequency 

Santa Clara River Watershed
Ventura County Watershed Protection 
District, on behalf of Stormwater 
Monitoring Coalition 

 
Surface 

4/yr  2009‐2013 was 3 new random 
sites each year and one 
"trend" site monitored for the 
term of the study. Next 5year 
term (2015‐2019) is still in the 
design phase 

Annually in 
spring,  

5 year study 
terms 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

 
Surface 

5 Mass emission station (SCR at 
Freeman Diversion) and major 
outfall stations (Fillmore ‐ 
North Fillmore Drain, Santa 
Paula ‐ 11th Street Drain, 
Oxnard ‐ El Rio Drain, Ventura 
‐ Moon Ditch)  

3 wet 
weather and 

1 dry 
weather 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

Surface 4 Major outfall stations 
(Fillmore ‐ North Fillmore 
Drain, Santa Paula ‐ 11th 
Street Drain, Oxnard ‐ El Rio 
Drain, Ventura ‐ Moon Ditch) 
unless dry, then have list of 
backup sites to try.  
 

1 dry 
weather 

Ventura County Agricultural Irrigated 
Lands Group 

Surface 8 One agricultural drain on the 
Oxnard Plain, five on 
tributaries to the Santa Clara 
River and one background site 
located upstream of 
agricultural land. 
 

4 times per 
year  

(2 wet, 2 
dry) 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 
 

Sediment 2 SCR at Torrey Rd, SCR at 
Victoria Avenue 

Once every 
three years 
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Monitoring Program  Type of 
Water  

# of 
Sites  Monitoring Locations  Frequency 

Calleguas Creek Watershed
Ventura County Watershed Protection 
District, on behalf of Stormwater 
Monitoring Coalition 

Surface 7/yr  2009‐2013 was 6 new random 
sites each year and one 
"trend" site monitored for the 
term of the study. Next 5year 
term (2015‐2019) is still in the 
design phase 

Annually in 
spring,  

5 year study 
terms 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

Surface 5 Mass emission station (CC 
near University Dr.) and major 
outfall stations (Thousand 
Oaks ‐ N Fork Arroyo Conejo, 
Simi Valley ‐ Bus Canyon 
Drain, Moorpark ‐ Walnut 
Canyon, Camarillo ‐ Camarillo 
Hills Drain)  

3 wet 
weather and 

1 dry 
weather 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

Surface 4 Major outfall stations 
(Thousand Oaks ‐ N Fork 
Arroyo Conejo, Simi Valley ‐ 
Bus Canyon Drain, Moorpark ‐ 
Walnut Canyon, Camarillo ‐ 
Camarillo Hills Drain) unless 
dry, then have list of backup 
sites to try.  

1 dry 
weather 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

Sediment 2 TBD Once every 
three years 

Ventura County Agricultural Irrigated 
Lands Group 

Surface 8 6 Agricultural drains and two 
background sites located 
upstream of TMDL agricultural 
land use sites 

4 times per 
year  

(2 wet, 2 
dry) 

Ventura River Watershed
Ventura County Watershed Protection 
District 

Groundwater 20 3 in Lower Ventura River 
Basin, 3 in Upper Ventura 
River Basin, 11 in Ojai Valley 
Basin, 2 in Upper Ojai Basin 
and 1 in other location 

Annually

Ventura County Watershed Protection 
District, on behalf of Stormwater 
Monitoring Coalition 

Surface 7/yr 
(31 
total) 

6 new random sites each year 
and one "trend" site 
monitored for the term of the 
study 

Annually in 
spring,  

5 year study 

Ventura County Watershed Protection 
District, on behalf of Ventura 
Countywide Stormwater Monitoring 
Program (MS4) 

Surface 3 Mass emission station (OVSD) 
and major outfall stations 
(Meiners Oaks‐Happy Valley 
Drain and Ojai‐Fox Canyon 
Barranca)  

3 wet 
weather and 

1 dry 
weather 
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Monitoring Program  Type of 
Water  

# of 
Sites  Monitoring Locations  Frequency 

Ventura County Watershed Protection 
District, on behalf of Ventura Countywide 
Stormwater Monitoring Program (MS4) 

Sediment 2 VR at Robles Diversion, VR at 
Main Street 

Once every 
three years 

Santa Barbara Channelkeeper ‐Ventura 
Stream Team 

Surface 18 Ventura River Estuary; 
Ventura River @ Main Street 
Bridge, Foster Park, Santa Ana 
Road Bridge, Highway 150, 
Canada Larga, Camino Cielo, 
OVSD, SA Creek;  San Antonio 
Creek @ Confluence with 
Ventura River, Lion Canyon, 
and Stewart/Fox Creek; Lower 
Canada Larga Creek; Lion 
Canyon; Stewart/Fox Creek; 
N. Fork Matilija Creek, Upper 
Matilija Creek, Upper North 
Fork Matilija Creek, N. Fork 
Matilija at Wheeler Gorge 

Monthly

Ventura County Agricultural Irrigated 
Lands Group 

Surface 2 Thacher Creek @ Ojai Ave., 
San Antonio Creek @ Grand 
Ave. 

4 times per 
year  

(2 wet, 2 
dry) 

*	Additional	monitoring	efforts	are	conducted	by	water	districts,	cities	and	sanitary	districts.	

9.2.1.2	Future	Coordinated	Monitoring	
	
It	is	likely	that	in	the	future	monitoring	programs	required	by	the	Regional	Water	Quality	Control	
Board	 (RWQCB)	 ‐	 i.e.	 NPDES	 Permits,	 Ag	 Waiver,	 TMDLS	 ‐	 will	 have	 the	 option	 to	 develop	 a	
Coordinated	 Integrated	 Monitoring	 Program	 (CIMP)	 in	 lieu	 of	 the	 specific,	 and	 sometimes	
duplicative,	requirements	written	in	the	individual	monitoring	plans.	The	CIMP	offers	the	option	to	
implement	alternative	approaches	to	meet	monitoring	objectives	as	long	as	sufficient	justification	is	
provided	 and	 approval	 by	 the	 Regional	 Board	 Executive	 Officer	 is	 granted.	 Integrating	 the	
monitoring	 and	 reporting	 requirements,	 and	 coordinating	 the	 field	 efforts	will	 result	 not	 only	 in	
increased	efficiency	and	cost	 reductions,	but	 increased	comparability	of	 the	data	collected	across	
the	watersheds.	A	well	designed	CIMP	will	provide	the	information	necessary	to	guide	management	
decisions	 for	 all	 stakeholders	 in	 addition	 to	 providing	 a	 means	 to	 measure	 compliance	 with	 all	
applicable	requirements.	

Data	 needs,	 available	 data	 and	 emerging	 data	 are	 being	 coordinated	 and	 integrated	 as	much	 as	
possible.	 	Efforts	 to	 integrate	and	 link	data,	and	expand	the	availability	of	data	on	the	web	portal	
(see	below)	will	continue.			
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9.2.2	Data	Needs	and	Gaps		
	
Despite	 the	 extensive	 amount	 of	 information	 available	 in	 the	 Region	 as	 a	 result	 of	 monitoring,	
research	and	planning	studies	–	there	are	gaps	or	unmet	data	needs	particularly	on	a	regional	scale.		
Many	 studies	 are	 conducted	 for	 specific	 purposes	 within	 a	 given	 organization	 or	 to	 address	 a	
specific	problem	or	project	rather	than	at	a	regional	level.			There	is	a	need	for	better	coordination	
of	data	in	order	to	understand	and	synthesize	it	on	a	regional	level	to	improve	program	and	project	
development	and	enhance	integration.	

Some	critical	data	needs	on	a	regional	scale	include:	

 Data	is	based	on	actual	pumping	records	in	some	areas	where	there	is	lack	of	meters	or	reporting	

 Enhanced	comprehensive	modeling	of	surface/groundwater	interactions	

 Data	regarding	groundwater	storage,	movement	and	pumping	capacity	in	some	areas	

 Improved	data	on	location	of	recharge	areas	and	infiltration	rates	

 Need	for	more	fine‐scale	water	supply	and	demand	figures	for	the	Region	

	Better	understanding	of	greenhouse	gas	uses	for	specific	projects	

 A	more	 precise	 understanding	 of	 the	 relative	 amount	 of	 nutrients	 contributed	 by	 the	 various	
natural	and	anthropogenic	sources	is	needed	

 A	better	understanding	of	how	individual	projects	help	the	Region	adapt	to	climate	change 

Recent	Focused	Studies	Designed	to	Address	Data	Gaps	
	
On	behalf	of	the	County	of	Ventura,	WCVC	has	received	two	Proposition	84	IRWM	Planning	Grants	
since	2011.		The	Round	One	Planning	Grant	included	funding	to	update	the	2006	WCVC	IRWM	Plan	
and	 two	 special	 technical	 studies:	 1)	 The	 Biodigester	 Feasibility	 Study	 for	 the	 Ventura	 River	
Watershed;	 and	 2)	 The	 Regional	 Groundwater	 Flow	 Model	 Update	 in	 the	 Santa	 Clara	 River	
Watershed.		The	final	results	of	these	two	special	studies	can	be	found	in	Appendix	H.		The	results	of	
these	two	studies	have	helped	fill	data	gaps	identified	above	and	informed	decisions	in	the	WCVC	
IRWM	 Region	 regarding	 recent	 TMDL	 implementation,	 future	 actions	 for	 water	 quality	
enhancement	and	water	supply	management,	and	selection	of	projects	for	implementation.		These	
study	results	have	been	incorporated	into	the	IRWM	Plan.	

The	Round	Two	Planning	Grant	included	two	additional	special	technical	studies:		1)	The	Regional	
Salt	 and	Nutrient	Management	 Plan	 for	 the	 Lower	 Santa	 Clara	 River	Watershed;	 and	 2)	 The	 Las	
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Posas	Basin	Conjunctive	Use	Study.	 	Those	two	studies	are	underway	and	the	final	results	will	be	
incorporated	into	the	WCVC	IRWM	Plan.	 	The	results	will	help	address	data	gaps	described	above	
and	 guide	 development	 of	 recycled	 water	 projects	 and	 other	 future	 projects,	 as	 well	 as	 guiding	
future	actions	 for	water	quality	enhancement	and	water	supply	management	 in	 the	WCVC	IRWM	
Region. 

9.2.3	–	Data	Dissemination	‐	WCVC	Web	Portal	
 

 

 

As	described	above,	there	are	many	sources	of	data	and	information	available	to	stakeholders	and	
decision	makers	 in	the	Region.	 	This	 information	 is	available	 in	many	different	places	–	primarily	
websites	 and	 documents	 produced	 by	 individual	 entities.	 	 To	 improve	 accessibility	 of	 data,	
EcoLayers	Consultants	were	hired	 to	develop	 a	 platform	 to	 pull	 this	 information	 together	 in	 one	
place.	 	 The	 resulting	WCVC	Web	 Portal	 is	 a	 new	 addition	 to	 the	WCVC	 IRWM	program	 and	 is	 a	
platform	 to	 facilitate	 information	 and	 data	 sharing	 among	 stakeholders	 and	 the	 public.	 The	web	
portal	provides	a	one‐stop	resource	of	 resources	 for	 local	stakeholders	 including	 the	public.	 	The	
portal	has	a	geo‐spatial	‐	Geographic	Information	System	(GIS)	interface	and	interactive	capabilities	
allowing	 stakeholders	 to	 upload	 information	 on	 water‐related	 projects	 they	 are	 planning,	
developing,	 and	 implementing,	 data	 links,	 documents,	 meetings	 and	 other	 important	 resources.			
Users	can	submit	queries	through	various	filters	to	obtain	information	and	produce	reports.			

The	 geo‐spatial	 tool	 allows	 users	 to	 view	 layers	 such	 as	 government	 boundaries,	 creeks	 and	
streams,	and	groundwater	basins.	 	Project	proponents	can	plot	potential	projects	on	the	map	and	
link	 it	 to	details	 about	 the	project	 including	updates	 on	project	 status.	 This	will	 allow	 interested	
stakeholders	to	stay	up	to	date	and	informed	on	projects	and	programs	in	the	Region	and	facilitate	
project	 planning	 and	 implementation	 for	 future	 IRWM	 activities.	 	 See	 below	 for	 further	 details	
about	the	web	portal	functions.	
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The	web	portal	is	hosted	by	EcoLayers	and	the	WCVC	is	the	responsible	entity	for	overseeing	data	
management.	

Portal	Elements	and	Functions:	

The	 web‐based	 platform	 offers	 an	 accessible	 mechanism	 for	 information	 sharing	 among	
stakeholders	that	includes	geo‐spatial	data,	graphics,	photos,	databases,	project	updates,	resources,	
reports,	links,	and	other	information.			
 Maintain	various	types	of	IRWM	project	information		
 Maintain	and	track	plan	performance	of	IRWM	plan	implementation	
 Share	information	between	stakeholders	and	encourage	public	involvement	
 Improve	collaboration	between	principal	stakeholders		
 Help	improve	IRWM	planning	and	decision	making	
	

The	Portal	addresses	each	of	the	three	watersheds	(below)	as	well	as	the	Region	as	a	whole:	

a. Ventura	River	
b. Calleguas	Creek	
c. Santa	Clara	River	
	

Various	functions	of	the	web	portal	are	described	in	further	detail	below:	

Adding	New	IRWM	Projects	

 Input	project	information	substantially	through	project	data	forms.		
 Show	 project	 locations	 on	 map	 as	 point	 features.	 Also	 supports	 watershed	 or	 regional	

projects	that	do	not	have	a	specific	spatial	reference.	
 Categorize	 projects	 by	 watershed(s),	 IRWM	 objective,	 stakeholder,	 IRWM	 program	 (Prop	

50/84),	funding	status,	and	other	criteria	that	must	be	provided	by	WCVC	for	each	project.	
 Link	individual	projects	with	associated	documents	and	links	to	other	websites.	
 Provide	tools	(forms)	for	project	evaluation	and	assessment	per	IRWM	criteria.	
 Allow	lead	administrators	of	each	watershed	to	review	and	authorize	projects	submitted	by	

authorized	stakeholders	prior	to	being	displayed	on	map.	
		

Updating	Existing	IRWM	projects	

 Requirements	similar	to	those	of	new	IRWM	projects.	
 Data	 on	 some	 of	 the	 existing	 projects	 will	 be	 provided	 by	 lead	 administrators	 for	 each	

watershed	using	a	standardized	(common)	template.	
 Information	 on	 the	 remaining	 “existing	 projects”	 will	 be	 submitted	 by	 the	 stakeholder	

administrators	similar	to	that	for	new	projects.	
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 If	 the	 type,	 format	 and	 structure	of	 new	and	existing	project	 information	 is	different,	 their	
user	interactions	and	reporting	will	have	to	be	handled	differently.	We	recommend	using	the	
same	 forms/templates	 for	 new	 and	 existing	 projects,	 leaving	 certain	 fields	 blank	 if	 that	
information	is	not	relevant	or	available	for	existing	projects.	

	

Tracking	Performance	of	IRWM	Plan	Implementation	

 Stakeholder	 administrators	 can	 submit	 plan	 performance	 measures	 for	 their	 projects	
through	a	standard	form	provided	by	WCVC.	

 Visualize	and	report	plan	performance	by	project.	
 Visualize	 and	 report	 cumulative	 list	 of	 projects	meeting	 specific	 performance	measures	 by	

watershed.	
	

Uploading	or	Linking	Documents		

 Documents	associated	for	each	IRMW	project.	
 Document	inventory	with	metadata	for	each	watershed.	Link	documents	from	this	inventory	

to	IRWM	projects	provided	the	list	includes	references	to	IRWM	projects.		
	

	Links	to	Other	Resources,	Websites	and	Data	Sites	

 Inventory	of	links	to	other	websites	with	associated	metadata.	
 Links	may	be	associated	to	 IRWM	projects	and	watershed(s).	 	Project	 IDs	or	names	should	

match	across	different	submissions	for	the	same	project.	
	

Support	for	Managing	Stakeholder	Process	

 A	 calendar	 function	 showing	 stakeholder	 meeting	 schedules.	 Only	 lead	 watershed	
administrators	will	have	permissions	to	post	and	edit	meetings.	

 Meetings	 may	 be	 categorized	 by	 watershed,	 topic	 (stakeholder	 group),	 stakeholder	 name,	
IRWM	project.	Information	must	be	provided	at	time	of	posting	the	meeting.	

 Portal	will	host	minutes	and	related	documents	associated	with	each	meeting.	
	

Spatial	Layers	

 In	addition	 to	above	content,	portal	will	display	spatial	 layers	provided	by	Ventura	County	
ISD.	A	preliminary	list	of	layers	is	shown	below:	
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These	layers	will	be	available	as	REST	services.		

Political	boundaries/	jurisdictions	
o County	boundaries	(including	neighboring	counties)		
o IRWM	Region	boundary	
o Regional	Water	Quality	Control	Board	boundary	
o City	boundaries	
o Water	agency/	purveyor	service	areas	boundaries	
o USFS	–	Los	Padres	National	Forest	boundary	

Natural	features	
o Watersheds		
o Floodplains	and	flood	hazard	areas	
o Invasive	species	areas	
o Slope/	topography	
o Land	use	designations	
o Sea	level	rise	projections	
o Surface	water	bodies	
o Groundwater	basins	and	recharge	areas	
o Recreational	areas	(trails,	parks)	
o Soil	types	(prefer	cached	or	tiled	layers	for	soils	and	slopes)	
o Biological	areas	of	significance,	critical	habitats,	wetlands,	wildlife	corridors	
	

Assets	or	facilities	
o Water	related	infrastructure	(major	pipelines)		
o Levees	and	other	flood	control	structures	
o Dams	
o Water	treatment	facility	locations	

	
Optional	

o USGS	 ground	 and	 surface	water	monitoring	 sites.	WCVC	 can	 provide	 EcoLayers	USGS	
site	IDs	and	lat/longs	for	upload	to	EcoLayers,	which	has	an	existing	interface	to	USGS	
web	services	for	accessing	their	monitoring	data.		

	
 A	 few	 layers	will	 be	 provided	 as	 SHAPE	 files	 (e.g.,	watershed	 boundaries).	 The	 portal	will	

access	other	 layers	 through	REST	services	published	by	the	County	of	Ventura	 Information	
Services	Department.		Google	Maps	will	be	the	base	layer.	

 Layers	published	as	REST	services	may	be	queried	by	their	attribute	data.	
	

Users	

 Public:	No	sign‐in	 required.	Portal	 content	 that	WCVC	grants	permissions	 for	public	access	
will	 be	 available	 to	 the	 public.	 Public	 users	 have	 simpler	 interactions	 (e.g.,	 querying)	 and	
reporting	capabilities.		

 Advanced	users:	 Sign‐in	 required.	These	users	have	access	 to	 additional	data,	 functionality	
(e.g.,	complex	queries),	and	reports	(e.g.,	plan	performance	reports).		
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 Admin	Users:	 Sign‐in	 required.	Only	admin	users	will	have	permissions	 to	 submit	 and	edit	
project	information,	documents	and	related	metadata,	and	schedule	meetings.		

 Specific	permissions	are	determined	by	WCVC	.	
	

Key	User	Interactions	

 Standard	EcoLayers	portal	layout	based	on	Google	Map.		
 User	may	select	one,	two,	or	all	watersheds	which	will	be	shown	on	Google	Map.	
 Projects,	documents,	meetings,	and	links	to	other	websites	for	only	the	selected	watershed(s)	

will	be	accessible	to	the	user.	Stakeholders	and	watershed	site	administrators	ensure	that	the	
watershed	attribute	is	included	in	all	data	submissions.	

 Users	can	select	spatial	layers	of	interest	for	their	current	session.		
 Users	can	create	custom	map	views	through	querying	of	selected	data	and	spatial	layers.	
 Project	site	 icons	may	be	automatically	themed	(color)	by	key	IRWM	objectives	(e.g.,	water	

quality,	 water	 resources,	 etc.)	 provided	 it’s	 included	 with	 the	 project	 information.	 Each	
theme	will	be	shown	as	sub‐layers	of	 the	main	“Projects”	 layers.	New	and	Existing	projects	
may	be	shown	under	a	single	main	layer	or	separate	layers	with	same	theming	rules	applied	
to	both.	 If	a	project	meets	multiple	IRWM	objectives,	 it	will	be	shown	under	each	category.	
Other	alternatives	 to	show	projects	by	categories	may	be	explored	prior	 to	start	of	project	
development	and	implementation.		

 Clicking	an	 individual	project	opens	an	 Info	Window	 identifying	 the	project	and	containing	
various	links	that	allow	user	to	access	project‐related	information,	documents,	links	to	other	
websites,	meetings	and	reports.	Project‐identifying	 information	are	also	displayed	 in	a	 tool	
tip.	

 Reports	may	be	generated	for	an	individual	project	or	a	collection	of	projects	as	selected	by	
user.	

 For	 Google	 base	 map	 and	 other	 spatial	 layers,	 standard	 user	 interactions	 supported	 by	
Google	Map	 APIs	 are	 provided,	 e.g.,	 toggle	 layer,	 zoom,	 pan,	map	 type	 (e.g.,	 terrain,	 ortho,	
satellite).	

 Administrative	 users	may	 define	 project	 location	 on	map	 through	 its	 lat/long,	 entering	 an	
address	or	geographic	feature,	or	dragging	a	project	marker	to	the	desired	location.	A	link	in	
the	project’s	 Info	Window	allows	administrative	users	 to	update	project	 forms,	documents,	
and	links.		

 Projects,	documents	and	links	that	don’t	have	a	spatial	reference	(e.g.,	regional,	planning	or	
strategy	 issues)	 will	 be	 handled	 “off‐map”	 through	 drop‐down	 selection	 or	 other	 user‐
interactive	 methods	 that	 will	 allow	 for	 basic	 search	 and	 query	 of	 project	 information	 or	
metadata.	
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Outputs	and	Reports	

Tabular	Reports	

 Most	outputs	are	simple	forms	or	tabular	reports	for	a	single	project	or	a	collection	of	user‐
selected	projects.	Links	to	download	documents	and	visit	other	websites	will	be	included	in	
tabular	reports.		

 Different	 reports	 may	 be	 designed	 to	 display	 different	 aspects	 about	 projects,	 document	
inventory,	 inventory	of	 links	 to	other	websites,	 etc.	Specific	 fields	 to	be	displayed	may	be	
decided	 during	 implementation.	 Up	 to	 3	 or	 4	 reports	 per	 data	 category	 can	 be	 provided.	
Data	 categories	 include	 spatial	 layers	 (attribute	 data	 table	 reports	 only),	 project	
information,	performance	measures,	meetings	documents,	and	links	to	other	websites	

 List	of	items	in	tabular	report	may	be	queried	by	displayed	fields.	
	

Export	to	Excel	

 Tabular	reports	may	be	downloaded	to	Excel	as	a	CSV	file.	
	

Charts	

 The	 IRWM	 data	 does	 not	 lend	 itself	 for	 charting.	 However,	 chart	 outputs	 are	 a	 standard	
feature	of	the	EcoLayers	platform.	

	

Export	to	KMZ	

 User	 created	maps	 through	 the	 EcoLayers	 user	 interface	may	 be	 exported	 to	 a	 KMZ	 file	
which	may	be	downloaded	and	emailed	or	used	with	Google	Earth	on	a	desktop	PC.	

	

Portal	and	Data	Maintenance	

The	 portal	 was	 released	with	 pre‐loaded	 layers,	 some	 projects,	 a	 spreadsheet	 with	 data	 sites,	 a	
document	 inventory,	 and	 a	 calendar.	 	 Stakeholders	will	 add	more	 to	 the	 portal	 in	 the	months	 to	
come.		EcoLayers	will	host	the	portal	and	provide	necessary	maintenance.	

Technology	Platform	

 The	 Portal	 is	 hosted	 on	 the	 EcoLayers	 software	 platform.	 The	 underlying	 technology	 is	
Microsoft.	

 Windows	 2003	 with	 SQL	 2008	 database,	 IIS,	 .NET	 and	 other	 standard	 components.	 The	
Portal	is	hosted	in	the	Amazon	cloud	as	a	SaaS	service	(software	as	a	service).	In	this	model,	a	
single	 instance	 of	 software	 (core	 EcoLayers	 platform	 in	 this	 case)	 on	 a	 server	 supports	
different	applications	for	different	customers.		
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 Primary	browsers	supported:	Chrome,	Firefox	and	Internet	Explorer	(IE)	for	map‐based	user	
interface.	Chrome	and	Firefox	are	highly	recommended.	Full	portal	 functionality	 is	not	well	
supported	on	IE.	

 Client	 side	 requirements:	 Users	 only	 need	 a	 browser	 to	 use	 the	 Portal,	 and	 standard	
document	viewers	such	as	PDF,	WORD,	Excel,	etc.	to	view	documents	or	photos.	

9.3	Technical	Analysis	
	

The	WCVC	IRWM	planning	effort	and	development	of	the	IRWM	Plan,	has	been	guided	by	extensive	
amounts	of	technical	information.	The	knowledge	base	can	be	found	in	a	wide	variety	of	documents,	
studies,	 hydrologic	models,	monitoring	 data,	 plans	 and	 the	 expertise	 of	 the	many	 local	 technical	
experts	that	comprise	the	stakeholder	groups	in	WCVC.	 	Technical	analysis	is	an	ongoing	effort	at	
the	local	and	regional	level.		This	analysis	occurs	through	development	and	review	of	urban	water	
management	 plan	 updates,	 hydrologic	models,	 city	 and	County	 general	 plans	 and	other	 land	use	
plans,	 environmental	 impact	 reports,	 habitat	 conservation	 plans,	 feasibility	 studies	 for	 specific	
projects,	 water	 demand	 forecasting,	 climate	 change	 impact	 assessments,	 stormwater	 and	 flood	
management	 (hazard	mitigation)	 plans,	water	 quality	 plans,	water	master	 plans,	 TMDLs,	 NPDES	
permits,	 the	California	Water	Plan	Update,	 recreation	and	parkway	plans	and	many	others.	 	This	
information	comes	from	numerous	local,	state	and	federal	sources.	

Technical	analysis	is	also	conducted	as	part	of	the	stakeholder	process.		A	rich	local	knowledge	base	
resides,	 not	 only	 in	written	 documents,	 databases	 and	websites,	 but	 also	 in	 the	 common	pool	 of	
knowledge	and	experience	shared	by	local	stakeholders.		Information	is	shared	and	used	to	address	
challenges	that	face	the	Region	as	a	whole,	or	individual	watersheds.	This	is	a	dynamic	process	and	
results	 from	meetings	 of	 different	 groups	 including	WCVC	 committees,	 the	 Association	 of	Water	
Agencies	 of	 Ventura	 County,	 water	 district	 and	 other	 agency	 boards,	 groundwater	 management	
agencies,	 non‐governmental	 organization	 leadership	 teams,	 special	 task	 forces	 created	 to	 solve	
problems,	 and	 in	 fact	 whenever	 stakeholders	 meet	 to	 address	 the	 challenges	 facing	 the	 WCVC	
IRWM	 Region.	 	 This	 expertise	 also	 serves	 as	 a	 foundation	 for	 integrated	 regional	 water	
management.		Section	11	(Relation	to	Water	Planning)	and	the	Relevant	References	Section	include	
a	 comprehensive	 list	 of	 the	 documents	 and	 plans	 that	 helped	 provide	 a	 foundation	 for	 the	
development	of	this	IRWM	Plan.	
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SECTION	10.0 ‐	IRWM	PLAN	IMPLEMENTATION;	PERFORMANCE	
MONITORING	AND	FUNDING	
 
10.1	Plan	Performance	and	Monitoring	
 
The	DWR	Performance	and	Monitoring	Standard	states	 that	 IRWM	Plans	 “shall	 include	measures	
and	monitoring	to	document	progress	 toward	meeting	plan	objectives	(goals).”	 	This	 is	 to	ensure	
that	 the	Regional	Water	Management	Group	(Watersheds	Coalition	of	Ventura	County)	 is	making	
good	progress	towards	meeting	the	IRWM	Plan	goals;	that	projects	identified	in	the	Plan	are	being	
implemented;	and	that	each	implemented	project	in	the	Plan	is	appropriately	monitored.			
	
It	is	important	to	establish	an	ongoing	method	to	review	and	evaluate	the	performance	of	the	IRWM	
Plan	 and	 its	 component	 parts	 –	 the	 stakeholder	 process,	 goals,	 implementation	 of	 resource	
management	 strategies,	 projects,	 and	 programs.	 	 Responsibility	 for	 this	 task	 lies	 with	 the	
Watersheds	Coalition	of	Ventura	County	(WCVC).		The	WCVC	oversees	and	monitors	ongoing	IRWM	
Plan	implementation,	project	selection,	and	IRWM	Plan	updates.	
	
Since	 adoption	 of	 the	 2006	 IRWM	 Plan,	 the	 WCVC	 and	 its	 stakeholders	 have	 conducted	 many	
projects	 and	programs	 as	 part	 of	 the	WCVC	 IRWM	Plan	 and	 related	 regional	water	management	
projects	and	programs.	Regional	 coordination	 through	 information	sharing,	development	of	 joint,	
integrated	projects	and	collaborative	solutions	has	enhanced	the	ability	of	stakeholders	to	address	
local	water	management	challenges	and	develop	more	reliable,	local	water	supplies.	
	
There	are	several	ways	to	measure	and	monitor	the	overall	performance	of	the	WCVC	IRWM	Plan,	
primarily	 by	 monitoring	 progress	 on	 the	 identified	 goals,	 resource	 management	 strategies,	 and	
implementation	projects	and	programs.	 	A	 few	reasonable	and	cost‐effective	methods	 to	monitor	
IRWM	Plan	performance	include:	
	

 Monitor	quantifiable	outcomes	associated	with	implementation	of	projects,	programs,	and	
resource	management	strategies	when	feasible.	

 Document	implementation	of	programs	and	projects	throughout	the	Region	that	help	meet	
the	Plan’s	 goals	 (see	 Section	2	 for	documentation	of	 projects	 and	programs	 implemented	
since	2006).	

 Compile	and	summarize	monitoring	plans	and	performance	data	for	IRWM	Implementation	
Grant‐funded	projects.	

 Track	participation	of	stakeholders	in	the	Region	
	
This	section	includes	an	overall	assessment	of	plan	performance	to	date,	the	metrics	to	be	used	in	
the	 future	 to	measure	overall	plan	performance,	 and	 the	methodology	and	process	 to	be	used	 to	
oversee	and	evaluate	implementation	of	specific	projects.	
	
		10.1.1	Plan	Performance	to	Date	
	
In	 the	 2006	WCVC	 IRWM	Plan,	 five	 objectives	were	 established	 to	 achieve	 successful	 integrated	
regional	 water	 management	 in	 the	 Region.	 	 Many	 actions,	 projects,	 and	 programs	 have	 been	
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undertaken	since	adoption	of	the	plan	that	have	helped	achieve	the	stated	objectives	of	 increased	
water	 supply,	 improved	 water	 quality,	 enhanced	 ecosystems,	 improved	 flood	 management,	 and	
expanded	 public	 access	 to	water	 related	 recreation.	 	 These	 accomplishments	 are	 documented	 in	
Table	2‐1,	Section	2	–	Highlights	of	IRWM	Plan	Accomplishments.	 	The	table	includes	information	
about	projects/programs,	project	proponents,	sources	of	funding,	completion	dates,	and	which	Plan	
goals	were	addressed	by	each	project.		Final	component	reports	for	the	ten	IRWM	projects	funded	
through	Proposition	50	have	been	compiled	which	contain	detailed	information	about	the	results	of	
each	 project	 (i.e.	 salts	 removed,	 new	 water	 supplies	 developed,	 acres	 of	 habitat	 protected	 or	
restored,	 etc).	 	 Implementation	projects	 funded	 in	Round	One	of	 the	Proposition	84	 IRWM	grant	
program	are	underway	and	will	be	monitored.	
	
During	 the	 past	 seven	 years,	more	 than	 150	WCVC	 stakeholder	 committees	meetings	 have	 been	
held,	representing	thousands	of	hours	of	individual	stakeholder	contributions	to	the	IRWM	process.		
The	 focus	 of	 these	 meetings	 has	 been	 to	 receive	 project	 presentations	 and	 updates,	 develop	
integrated	 project	 concepts,	 track	 overall	 grant	 administration	 efforts,	 guide	 development	 of	 the	
2014	 update	 to	 the	 WCVC	 IRWM	 Plan,	 conduct	 outreach	 to	 disadvantaged	 communities,	 select	
projects	for	implementation,	and	address	challenges	facing	the	watersheds	and	the	region.	
 
		10.1.2	Performance	Metrics	

	
The	WCVC	IRWM	Plan’s	six	goals	are	the	primary	vehicle	to	guide	implementation	of	projects	and	
actions	 in	 the	 Region.	 	 Progress	 towards	 achieving	 the	 Plan	 goals	 will	 be	 measured	 using	 the	
metrics	 presented	 in	 the	 table	 below	 (note	 ‐	 this	 table	 is	 also	 included	 in	 Section	 5	 –	 Goals	 and	
Objectives).	

	
Table	10‐1	

Metrics	to	Evaluate	Plan	Success	in	Meeting	IRWM	Goals	
	

Goals and Objectives  Metrics and Evaluation  

GOAL 1: Reduce dependence on imported water and protect, conserve and augment water supplies

 
 Implement projects and programs that increase 

and enhance the beneficial uses of local water 
supplies, including stormwater.  Improve water 
supply reliability. 

 

 Amount of “new” water made available 
through local projects such as water 
recycling, water use efficiency, water 
treatment and other means of supply 
enhancement 

 Number of stormwater capture and 
treatment projects implemented 

 Number of new sources of water developed 
to reduce dependence on imported water 
and improve reliability 

 Develop watershed management plans to 
enhance understanding of watershed 
characteristics and appropriate actions. 
 

 Number of watershed management plans 
and related documents adopted 
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Goals and Objectives  Metrics and Evaluation  

 Enhance understanding about local watersheds 
by gathering and synthesizing more data and 
information regarding water supply (capacity, 
safe yield, flows) and water demand.  

 Number of new sources of data and 
information developed 

 Evaluation of value of information to 
watershed planning 

 Ensure secure water supplies by helping local 
water agencies address the impacts of future 
droughts and other water shortages. 

 

 Evaluation of per‐capita water use trends 
 Number of projects and best management 

practices implemented to reduce water 
demand, meet 20% by 2020 goals and 
address droughts and related water 
shortages. 

 Evaluation of drought response measures 
and drought contingency plan effectiveness 

 Document efforts being made by local water 
districts, environmental interest groups and other 
agencies to improve the management of local 
water supplies and to identify ways to build on 
these efforts for greater future success.  

 Number of meetings held, public outreach 
efforts 

 Evaluation of  effectiveness of programs and 
projects 

 Evaluation of participation by public and 
other entities in regional water 
management efforts 

 Protect groundwater supplies through 
groundwater recharge projects and protection of 
recharge areas.  

 

 Number of groundwater recharge projects 
implemented 

 Amount of water made available through 
groundwater recharge 

 Number of projects implemented to protect 
and enhance recharge areas 

 Assure critical water supply needs of 
disadvantaged communities are met. 

 

 Number of projects implemented to 
address DAC needs 

GOAL 2: Protect and improve water quality

 Implement  projects  and  programs  that  improve 
and protect water quality.   

 

 Number of water quality projects 
implemented 

 Water quality data evaluation 

 Meet State and Federal water quality standards 
 

 Water quality data evaluation 
 TMDLs completed 
 Evaluation of compliance with standards 
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Goals and Objectives  Metrics and Evaluation  

 Manage and remove salts in the watersheds and 
help establish and comply with TMDL 
requirements.  

 TMDLs completed 
 Number of salinity management projects 

and studies completed, including Salt and 
Nutrient Management Plans and other 
studies 

 Assure critical water quality needs of 
disadvantaged communities are met. 

 

 Number of projects implemented to 
address DAC needs 

 GOAL 3: Protect people, property and the environment from adverse flooding impacts 

 Explore use of incentives for avoiding 
construction of physical structures in the 
floodplain. 

 

 Number of policies, requirements and 
incentives  established  to  minimize 
impact of development in floodplains. 

 Explore use of incentives for use of non‐
structural floodplain protection methods. 

 Number of incentives established  
 Data and evaluation of effectiveness 

of non‐structural measures 
implemented 

 Implement projects and programs which will 
result in reduced damage due to flooding. 

 

 Number of projects and programs 
implemented 

 Data regarding post‐
construction/implementation flood 
impacts 

 Develop and implement land use measures 
that will help mitigate the impacts of new 
development in floodplains.   

 

 Number of land use policies,  
development conditions and other 
requirements implemented 

 Data regarding effectiveness of these 
measures 

GOAL 4: Protect and restore habitat and ecosystems

 Implement  projects  and  programs  to  protect, 
improve and restore habitats.  

 Number of projects and programs 
implemented 

 Data regarding habitat health and number 
of acres restored 

 Integrate and coordinate ecosystem restoration 
efforts.  

 

 Number of restoration efforts coordinated  
 Number of entities working together to 

coordinate 
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Goals and Objectives  Metrics and Evaluation  

 Research and implement projects to remove 
invasive species. 

 

 Number of acres of invasive species 
removed 

 Number of studies completed 

 Develop a master permit for removal of invasive 
plant species. 

 

 Completion of master permit 
 Number of invasive species removal 

projects implemented under master permit 
 Number of state and federal entities 

accepting master permit 

GOAL 5: Provide water‐related recreational, public access, stewardship, engagement and educational 
opportunities 

 Develop  programs  which  enhance  the 
public’s  knowledge  and  awareness  of water 
issues  and  engage  them  in  the  integrated 
regional  water  management  process  and 
stewardship of the watershed. 

 

 Number of programs implemented 
 Evaluation of public awareness 
 Number of public outreach efforts 

 Improve public access and recreation 
opportunities when implementing new 
projects and programs.  

 

 Number of new public access and/or 
recreation sites established 

GOAL 6:  Prepare for and adapt to climate change

 Assess vulnerabilities to the effects of climate 
change. 

 Completion of assessment 

 Implement projects and programs which help 
the region adapt to climate change. 

 

 Number of projects implemented 
 Ongoing monitoring of climate change 

impacts 

	
		10.1.3	Methodology	for	Evaluating	and	Reporting	Performance	
	
The	WCVC,	through	its	consultants,	staff,	and	stakeholders	will	continue	to	monitor	and	report	plan	
performance	 using	 the	 metrics	 shown	 in	 the	 table	 above	 as	 appropriate.	 	 Monitoring	 will	 be	
included	 as	 part	 of	 the	 Data	Management	 System,	which	 uses	 the	WCVC	 IRWM	web	 portal	 (see	
Section	9	–	Data	Management	and	Technical	Analysis).	 	Plan	performance	will	be	 reported	every	
two	years	through	publication	of	a	biennial	IRWM	performance	report	as	described	below.	
	
Biennial	IRWM	Performance	and	Progress	Report	
	
The	 WCVC	 has	 in	 the	 past	 published	 an	 annual	 report	 highlighting	 the	 WCVC	 program	
accomplishments	 and	 expenditures	 over	 the	 previous	 year	 and	 projecting	 activities	 and	
expenditures	for	the	upcoming	year.		In	the	future,	the	WCVC	IRWM	Project	Manager	will	publish	a	
biennial	IRWM	performance	and	progress	report	(progress	report)	for	consideration	by	the	WCVC	
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Steering	 Committee.	 	 The	 progress	 report	 will	 include	 information	 similar	 to	 that	 contained	 in	
Section	2	–	Highlights	of	Accomplishments,	as	described	above.		In	addition	the	progress	report	will	
evaluate	progress	on	specific	projects	being	implemented	as	part	of	the	IRWM	Plan.			
	
This	 reporting	 process	 will	 include	 an	 adaptive	 management	 component	 which	 will	 consider	
amendments	 to	 the	 goals,	 resource	 management	 strategies,	 and	 types	 of	 projects	 to	 be	
implemented	 in	 the	 future.	 	 The	 progress	 report	 will	 also	 contain	 the	 work	 plan	 for	 the	WCVC	
IRWM	Program.	
	
This	progress	report	will	include	the	following	information:	
	

 Work	plan	and	budget	for	WCVC	IRWM	Program	activities.	
 List	of	projects	implemented	during	previous	2	years	and	who	was	responsible.	
 Progress	on	each	project.	
 Summary	of	monitoring	and	reporting	as	set	out	by	 the	 targets	and	metrics	described	 for	

those	 projects	 being	 implemented,	 particularly	 those	 with	 IRWM	 Implementation	 Grant	
funding.	

 Projects	 and	 programs	 implemented	 across	 the	 Region	 which	 help	 meet	 plan	 goals,	
Resource	Management	Strategies	(RMS)	

 Links	to	information	available	on	WCVC	IRWM	web	portal.	
 Qualitative	assessments	of	progress	for	those	achievements	difficult	to	quantify	
 Lessons	learned	which	need	to	be	considered	for	future	projects.	
 Potential	modifications	or	adaptations	needed	to	the	WCVC	IRWM	Program	in	general	or	to	

specific	projects.	
	
It	should	be	noted	that	it	is	not	always	possible	to	quantify	the	results	of	certain	projects,	programs	
and	actions,	and	not	always	possible	to	determine	an	exact	correlation	between	project	outcomes	
and	 the	 IRWM	 Plan	 goals.	 	 In	 some	 cases	 the	 assessments	 will	 be	 qualitative,	 though	 when	
appropriate	and	possible,	quantitative	assessments	will	be	provided	and	assumptions	made	as	 to	
how	well	the	projects	and	other	actions	help	meet	the	IRWM	Plan	goals.		As	described	in	Section	9	
(Data	Management	and	Technical	Analysis)	the	WCVC	is	also	providing	a	means	to	monitor	IRWM	
activities	through	its	web	portal.			
	
The	 WCVC	 IRWM	 Plan	 is	 a	 living	 document	 which	 needs	 to	 be	 flexible	 to	 adapt	 to	 changing	
conditions,	new	information,	and	modifications	based	on	lessons	learned.		The	progress	report	will	
help	identify	the	changes	needed	in	subsequent	updates,	which	will	be	prepared	every	5	years	or	as	
needed.			
	
10.2	Finance	
	
This	section	describes	anticipated	sources	of	funding	for	implementation	of	the	WCVC	IRWM	Plan.		
Included	in	this	section	is	information	about	the	sources	of	 funding	for	WCVC	IRWM	projects	and	
programs	 currently	 being	 implemented	 and	 a	 discussion	 of	 the	 types	 and	 sources	 of	 funding	
available	 for	 future	 implementation	 of	 projects	 that	will	 help	 the	WCVC	 IRWM	Region	meet	 the	
IRWM	Plan’s	goals.	
	
	



2014	Integrated	Regional	Water	Management	Plan	
 

 
 

	
10‐7	
	

Section	10.0	–	Plan	Implementation,	Funding	and	Performance	Monitoring	
 

	
	
	10.2.1	Sources	of	Funding	for	WCVC	IRWM	Plan,	Program	Activities	and	Projects	
	

Recent	Funding	for	WCVC	IRWM	Region	–	2006‐2014	
	
The	WCVC	stakeholder	process	as	well	 as	ongoing	 IWRM	planning	and	 implementation	activities	
have	been	funded	to	date	through	a	combination	of	in‐kind	contributions	and	matching	funds	from	
local	 stakeholder	 entities,	 and	 funding	 from	 Proposition	 50	 and	 84	 IRWM	 grants.	 	 To	 date	 the	
Region	has	secured	more	than	$172	million	 in	grants	and	matching	 funds	to	plan	and	 implement	
IRWM	Projects.	Table	10‐2	below	shows	 the	 sources	of	 funding	 for	 IRWM	planning	and	projects,	
and	the	timeline.	
	

Table	10‐2	
	

IRWM	Planning	and	Implementation	Funding	History	
 

2006 – Prop 50 Planning Grant          $220,000
2007 – Prop 50 Implementation Grant                           $25,000,000
2011 – Prop 84 Planning Grant   ‐ Round One              $485,684
2011 – Prop 84 Implementation Grant   ‐ Round One       $17,510,599
2013 – Prop 84 Planning Grant – Round Two  $514,316
2014 – Prop 84 Implementation Grant  ‐  Round Two  $ 18,000,000
Total Grant Funding Awarded  $61,720,000

Local Funding Match for Planning and Implementation       $111,000,000
TOTAL  $172,720,000
* Does not include in‐kind support and indirect costs provided by stakeholder entities 
 
As	described	 in	Section	4	–	Governance	and	Stakeholder	Process	and	Coordination	–	 the	ongoing	
IRWM	Program	is	governed	by	an	MOU	between	the	County	and	the	principal	contributors	which	
describe	the	duties	and	responsibilities	of	all	the	parties.	 	The	MOU	terms	were	recently	extended	
to	August,	2018.			
	
The	County’s	role	set	forth	in	the	MOU	include:	
 
The	County,	as	the	lead	agency	for	WCVC,	is	responsible	for	and	will:	

a. Coordinate	activities	of	the	WCVC	based	on	the	approved	scope	of	work	and	at	the	WCVC’s	
direction,	 including	 preparation	 of	 the	 updated	 IRWM	 Plan	 and	 Plan	 amendments	
consistent	with	future	funding	program	guidelines.	

b. Prepare	WCVC	and	related	committee	meeting	agendas	and	coordinate	meeting	preparation	
and	meeting	follow‐up.	

c. Consult	with	members	of	the	WCVC	on	an	as‐needed	basis.	

d. Obtain	water‐related	project	input	from	the	WCVC	participating	jurisdictions.	
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e. Assist	the	WCVC	with	the	ongoing	efforts	of	the	watershed	committees.	

f. Coordinate	with	other	Ventura	County	agencies,	jurisdictions	and	agencies	in	presenting	the	
updated	 IRWM	 Plan	 and	 IRWM	 Plan	 amendments	 to	 policy	 boards,	 commissions	 and	
councils.		

Please	see	Appendix	E	for	a	full	copy	of	the	MOU. 
	
The	ongoing	IRWM	program	is	housed	at	the	County	of	Ventura	in	the	County	Executive	Office	and	
is	 funded	 by	 25	 local	 funding	 partners	 including	 the	 County,	 Cities,	 water	 agencies,	 sanitary	
districts,	 agricultural	 organizations,	 and	 other	 special	 districts.	 	 Non‐governmental	 organizations	
are	 full	participants	 in	 the	planning	process	but	are	not	 required	 to	contribute	 financially.	 	Table	
10‐3	shows	the	entities	currently	providing	direct	support	and	their	respective	contributions.			
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Table	10‐3	
Watersheds	Coalition	of	Ventura	County	

Continuing	IRWMP	Process	
 

 
COUNTY AGENCIES/ SPECIAL DISTRICTS  

FUNDING REQUEST
$ 

Ventura County Watershed Protection District* 14,843 
Ventura County Waterworks District #1 4,653 

Ventura  County Public Works Department 5,593 

Subtotal	 25,089
Cities	 	
Camarillo   5,188
Fillmore*  3,934
Moorpark  4,821
Ojai*  2,688
Oxnard*  24,181
Port Hueneme*  4,721
Santa Paula*  5,793
Simi Valley  13,093 
Thousand Oaks  13,320 
Ventura*  15,571 
Subtotal	 93,310

WHOLESALE WATER AGENCIES  	
Calleguas Municipal Water District  13,688 
Casitas Water District  5,418 
United Water Conservation District  8,855 

SUBTOTAL  27,961
WATER AND/OR SANITATION DISTRICTS   

Camrosa Water District  3,271 
Ojai Valley Sanitary District  3,690

Camarillo Sanitary District  1,509

Ventura Regional Sanitation District   2,237

Meiners Oaks County Water District  2,365

Ventura River County Water District  3,033
Fox Canyon Groundwater Management Agency 2,237
Ojai Basin Groundwater Mgmt. Agency & Ojai Valley Water 
Conservation Dist.  

2,237 

Subtotal	 20,579
TOTAL 166,874

**In‐direct costs (overhead) are contributed by the County.   
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All WCVC and IRWMP related tasks conducted by the chair of WCVC are provided as in‐kind 
contributions   

 
10.2.1.2	Funding	Mechanisms	for	IRWM	Projects	and	Programs	

	
There	are	a	variety	of	revenue	sources	to	fund	implementation	of	IRWM	projects.		 	These	revenue	
types	are	listed	in	Table	10‐4.		The	types	of	revenue	sources	included	in	this	table	provide	the	basis	
for	local,	State,	and	Federal	funding.	
	
The	 primary	 source	 of	 grant	 funding	 for	 IRWM	 projects	 in	 the	 WCVC	 IRWM	 Region	 has	 been	
Proposition	50	and	Proposition	84	IRWM	funding,	but	local	stakeholders	have	also	funded	related	
projects	with	Clean	Water	Revolving	Loans	(low‐interest	loans),	fisheries	grants,	other	chapters	of	
Proposition	50	and	Proposition	84	 (i.e.	 Stormwater	Flood	Management	 and	Water	Use	Efficiency	
grants),	 and	 Federal	 grants	 through	 the	American	Reinvestment	 and	Recovery	Act,	 EPA,	 and	 the	
Bureau	of	Reclamation.	
 
There	were	 several	water	bond	proposals	being	 considered	 for	 the	November	2014	ballot	 at	 the	
time	of	this	writing	that	would	include	ongoing	funding	for	IRWM	grants	and	other	grants/loans	to	
implement	 water	 resource	 projects.	 	 If	 approved	 by	 the	 voters,	 the	 bond	 would	 provide	 a	
continuing	source	of	funding	to	IRWM	regions	to	implement	projects	in	their	IRWM	Plans.	
	
The	State	of	California	formed	the	California	Financing	Coordinating	Committee	(CFCC)	in	1998	to	
serve	as	an	information	resource	for	local	entities	to	connect	them	with	funding	opportunities.		The	
CFCC	is	made	up	of	seven	funding	agencies:	five	State	and	two	Federal.	CFCC	members	facilitate	and	
expedite	the	completion	of	various	types	of	infrastructure	projects	by	helping	customers	combine	
the	resources	of	different	agencies.	Project	 information	is	shared	between	members	so	additional	
resources	 can	 be	 identified.	 CFCC	 members	 conduct	 free	Funding	 Fairs	statewide	 each	 year	 to	
educate	the	public	and	potential	customers	about	the	different	member	agencies	and	the	financial	
and	technical	resources	available.			
	
WCVC	staff	 share	 information	about	 these	 fairs	with	 local	 stakeholders	each	year.	 	 Later	 in	2014	
WCVC	plans	to	conduct	a	local	workshop	on	finance	and	funding	that	will	highlight	which	sources	
are	the	most	effective	for	the	Region	to	consider	for	specific	types	of	projects.	
	
Table	10‐5	includes	a	partial	list	of	specific	State	and	Federal	funding	sources	(grants,	loans,	i‐Bank	
programs,	etc)	for	project	implementation.	
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Table	10‐4		

Types	of	State	and	Local	Water	Management	Revenue	Sources		

 
 

Revenue Source  Appropriate Uses  Feasibility  Key Tradeoffs  Application in California 

General Fund   Activities that benefit the 
general public  

Available each year, but 
subject to competing uses  

Funds are limited  A common source of funding 

 
General Obligation Bonds  

 
Projects that benefit the 
general public  

Commonly used  
 
Subject to a vote   Commonly used, but some 

concern about getting future 
bonds approved  
 

Revenue Bonds   Projects where a dependable 
revenue stream is available  

A standard method of 
financing  

 
None  

A typical method of financing 
for local and state projects  
 

 
 
User Fees  

 
Projects where direct 
beneficiaries are easily 
identified.  

Potentially works well with 
clearly defined beneficiaries, 
less likely to work for 
projects with significant 
public benefits.  

 
Will focus projects to those 
with local scope which may 
undermine IWM efforts. May 
limit state's ability to 
increase fees and taxes to 
support other projects.  

State Water Project is an 
excellent example as over 
90% of project cost will be 
repaid by direct beneficiaries 
(contractors)  

 
Assessment Districts  

 
Can be formed by majority 
vote but must support local 
projects that do not provide 
a "general" public benefit. 
Water and storm water 
projects are generally 
allowed under assessment 
districts.  

The state could coordinate 
with local agencies to 
establish assessment 
districts.  

 
Assessment districts cannot 
be used to support general 
public benefits and, as such, 
will tend to focus on local 
projects.  

1911 and 1913/1915 
assessment districts are 
widely used by local agencies 
in California.  
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Revenue Source  Appropriate Uses  Feasibility  Key Tradeoffs  Application in California 

 
Utility User Tax  

Earmarked for a special 
purpose or used as a general 
tax  

Used by many cities and a 
few counties  

Has to be approved by a 
ballot measure.  

Widely used by cities 

 
Impact Fees  

 
Used by local governments to 
charge new development for 
the additional cost imposed 
on existing public 
infrastructure.  

Impact fees are generally 
used in over 90% of local 
governments in California, 
thus there is limited 
opportunities for further 
expansion.  
 

 
Deters new development.   Widely used in California  

Statewide Water Use Fee 
(Proposed in 2006 and 2011)  

Would have been used for 
state water management 
activities  

Failed to move forward in 
2006 and 2011  

Could impact local agencies 
ability to generate local 
revenues  

Would require a vote

Public Goods Charge   Could fund a variety of IWM 
activities  

Was approved for electricity 
but sunset in 2011. Never has 
been tried with water.  

Could impact local agencies 
ability to generate local 
revenues  

Not yet tried in California, 
would need a two‐thirds vote 

 
Mello‐Roos Special Taxes  

 
Areas with new 
development. It is possible to 
establish Community Facility 
Districts (CFDs) in other 
areas, but this requires a 
majority vote by residents to 
tax themselves.  

CFDs are most feasible during 
strong housing markets when 
there is significant new 
development.  

 
When housing markets and 
development slows, forming 
additional CFDs is difficult 
and there may be concerns 
with revenues to pay back 
existing bonds.  

Recently used to finance the 
Bear River Levee Setback 
project in Yuba County  

Private Investors   Local water projects that 
generate revenue  

Typically have been used as 
part of design‐build process  

Interest rates are higher than 
public debt, can’t be used on 
state projects  

Limited to local projects 

Private‐Philanthropic   Traditionally has been used 
for ecosystem and recreation 
projects  

Commonly used  Not a predictable revenue 
source  

Widely used in California 

Source:		California	Water	Plan	Update	2013;	Volume	1,	Chapter	7	–	Finance	Planning	Framework	
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Table	10‐5	

Funding	Sources	for	IRWM	Projects	
 

 
Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

LOCAL FUNDING 
 
Local funding opportunities include revenue bonds, certificates of participation, property taxes, existing capital improvement budgets, user fees, etc.   See 
Table 10‐4 
 

STATE FUNDING 
Proposition 84 (by chapter) 

Water Quality, 
Water Supply, 
Resource 
Stewardship 

DWR 

Integrated Regional 
Water 
Management 
(Round 2 and 
Round 3) 

Grants for development and 
revisions of IRWM plans and 
implementation of projects in IRWM 
plans. 

$1B budget, $215M 
allocated to the Ventura‐Los 
Angeles Funding Area (After 
Round 1 of Implementation 
and Planning Grant Awards, 
approximately $145M 
remains) 

Public agencies and 
non‐profit organizations 
(other groups may also 
receive funding if 
teamed with public 
agency or non‐profit 
organization) 

Water Quality  DWR  Local Groundwater 
Assistance 

Grants for conducting groundwater 
studies or carrying out groundwater 
monitoring and management 
activities. 

Up to $250,000 per eligible 
applicant  Public agencies 

Water Quality  DPH 
Emergency/urgent 
water supply 
protection 

Emergency/urgent water supply 
protection. For projects that address 
emergency and urgent situations 
related to drinking water supplies. 

$10M budget; max grant 
$250,000  Local water suppliers 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Quality  SWRCB  Storm Water Grant 
Program 

This grant program is intended for 
projects that manage stormwater 
runoff to reduce flood damages that 
are ready or nearly ready to be 
implemented.  

$90M budget; ~$32M for 
Implementation Round 2; 
$3M per project 

Local public agencies 

Flood 
Management  DWR  Local Levee 

Assistance Program 

 DWR provides grants for projects 
that evaluate levees or other flood 
control structures including through 
geotechnical studies (not part of the 
State Plan of Flood Control) and for 
the design, repair and improvement 
of damaged levees or other flood 
control structures. 

$60M budget. $2M for Levee 
Evaluation; $5 max for 
Urgent Repair 

Local public agencies 

Flood 
Management  DWR  Flood Protection 

Corridor Program 

Grant for projects that reduce flood 
risk reduction using non‐structural 
means and that include wildlife 
habitat enhancement and/or 
agricultural land preservation 
components. 

Max $5M  per project 
Local public agencies 
and non‐profit 
organizations 

Flood 
Management  DWR 

Flood Control 
Subventions 
Program 

Claims reimbursement grants for 
implementation of federally‐
authorized flood control projects and 
watershed protection flood 
prevention projects. 

State cost‐share between 
50%‐70%  Local public agencies 

Resource 
Stewardship  DWR 

Urban Streams 
Restoration 
Program 

Grants for projects that reduce urban 
flooding and erosion, restore 
environmental values, and promote 
stewardship of urban streams. 

Max $1M per project 
Local public agencies 
and non‐profit 
organizations 

Climate Change 
California 
Coastal 
Conservancy 

Climate Ready 

Climate Ready Grants provide 
funding for projects that implement 
on‐the‐ground activities that help 
prepare communities for a changing 
climate. 

Max $500K per project 
Public agencies and 
certain nonprofit 
organizations 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Proposition 1E 

Flood 
Management  DWR  FloodSAFE 

California 

Grants for stormwater flood 
management projects with non‐state 
cost share of not less than 50%; 
projects must not be part of State 
Plan for Flood control, must have 
multiple benefits, comply with Basin 
Plans, and be consistent with an 
IRWMP. 

Max $30 million per eligible 
project; 50% cost‐share 

Local agency or 
nonprofit representing 
an IRWM effort 

Flood 
Management  DWR 

Early 
Implementation 
Program  

Funds to rehabilitate, reconstruct or 
replace levees, weirs, bypasses and 
facilities of the State Plan of Flood 
Control. 

$3B budget; Max state 
funding allowed $200M per 
project 

Local Agencies 

Proposition 50 

Water Supply  DWR  Water Use 
Efficiency Grants 

Program primarily funds projects not 
locally cost effective, and that 
provide water savings, or in‐stream 
flows that are beneficial to the Bay‐
Delta or the rest of the state. 
Consideration also for water quality 
and energy efficiency  

Two step on‐line process 
application process: first step 
is concept proposal and 
second step is detailed on‐
line submittal. 

Cities, counties, 
districts, tribes, non‐
profits; utilities and 
mutual water 
companies, universities, 
colleges, state and 
federal agencies 

Water Quality  DWR 

Demonstration 
Projects and 
Studies for 
Contaminant 
Removal 

Treatment or removal technology for 
the following contaminants: 
Petroleum products, such as MTBE 
and BTEX, N‐Nitrosodimethylamine 
(NDMA), Perchlorate, Radionuclides, 
such as radon, uranium, and radium, 
Pesticides and herbicides, Heavy 
metals, such as arsenic, mercury, and 
chromium, Pharmaceuticals and 
endocrine disrupters  

Project Funding: $50,000‐$5 
million No more than 30% of 
the funds can address a 
single contaminant. 50% 
match that can be waived for 
Disadvantaged Communities 
or small water systems. 

Public water systems 
under DPH regulation 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Quality  DWR  Ultraviolet (UV) and 
Ozone Disinfection 

Must address an Maximum 
Contaminant Level (MCL) compliance 
violation, surface water treatment 
microbial requirements, or other 
mandatory disinfection that can only 
be met by UV/ or ozone; the water 
system must demonstrate that it can 
operate and maintain the treatment 
facilities; ozone treatment projects 
shall be designed and operated to 
minimize residual disinfection 
byproduct formation from the ozone 
treatment 

Project Funding: $50,000‐$5 
million; 50% match that can 
be waived for Disadvantaged 
Communities or small water 
systems. 

Public water systems 
under DPH regulation 

Other 

Water Supply  HUD 
Community 
Development Block 
Grant Program 

Grants are available with a program 
emphasis on creating or retaining 
jobs for low income workers in rural 
communities.   

Grants of up to $2.5M are 
available, whereby award 
limits are typically $1.5M. 

City with less than 
50,000 residents and 
County jurisdictions 
with less than 200,000 
residents in 
unincorporated areas.  

Water Supply  DWR 
New Local Water 
Supply Construction 
Loans 

Eligible projects include a canal, dam 
reservoir, desalination facility, 
groundwater extraction facility, or 
other construction or improvement, 
including rehabilitation of a dam for 
water supply purposes by a local 
public agency for the diversion, 
storage, or distribution of water 
which will remedy existing water 
supply problems. 

Loans: $5M max per 
construction project, 
$500,000 max per feasibility 
project. The interest rate is 
equal to the rate that the 
State pays on the general 
obligation bonds sold to 
finance the program. 

Local Public Agencies 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Energy Efficiency  CEC  Energy Financing 
Program 

Low interest loan financing for water 
and wastewater utilities for energy 
efficiency projects, feasibility studies, 
and implementing energy‐saving and 
renewable energy measures. 

Max loan amount is $3M per 
application or 12 times the 
annual energy savings, 
whichever is less.  3% 
interest rate. 

Publicly owned water 
and wastewater 
treatment facilities, 
cities, counties, special 
districts, or other non‐
profit entities. 

Water Quality  DPH, SWRCB, 
I‐Bank 

State Revolving 
Fund (SRF) 

Provides low‐interest loans and/or 
grants to assist public agencies in 
correcting deficiencies in water 
infrastructure 

Grants and loans can be 
combined with other funding 
sources. 

Publicly owned 
treatment works, local 
public agencies, non‐
profit organizations, and 
private parties 

Water Quality   CDPH 
Safe Drinking Water 
State Revolving 
Fund 

Provides low interest loans or grants 
to assist public water systems in 
achieving or maintaining compliance 
with the Safe Drinking Water Act. 
Project include water treatment 
facilities, replace aging 
infrastructure, planning studies, 
consolidation of water systems, 
source water protection, etc. 
Projects must be needed to comply 
with Safe Drinking Water Act.  

Up to $500,000 per planning 
study; $20M per project and 
a max of $30M per entity 

Public Water System 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Quality  I‐Bank 
Infrastructure State 
Revolving Fund 
Program 

The California Infrastructure and 
Economic Development Bank 
provides loans for construction 
and/or repair of publicly owned 
water supply, treatment and 
distribution systems, and drainage, 
and flood control facilities. Loans are 
also available for public 
infrastructure, such as solid waste 
collection and disposal, 
environmental mitigation, as well as 
projects such as parks and 
recreational facilities and public 
safety facilities. 

Loan: $10M per project 
($2M max per environmental 
mitigation project per year, 
$2M max per project for 
parks and recreation 
facilities) and $20M per 
jurisdiction per fiscal year.  

Local Municipal Entity 

Water Quality   SWRCB  Clean Water State 
Revolving Fund 

Low‐interest loans and other 
financing mechanisms are available 
for wastewater treatment facility 
construction projects and expanded 
use projects that include nonpoint 
source and estuary projects.  

Max $50M per agency per 
year, with a max financing 
term of 20 years.  

Public Agencies, non‐
profit organizations, 
Native American tribes  

Water Quality  SWRCB 

Federal CWA 319(h) 
Program (Nonpoint 
source grant 
program) 

Funding to support projects 
throughout the State to restore 
impaired surface waters through the 
control of nonpoint source pollution 

Project Funding: $250,000‐
$1 million. 25% local match 
required, but waived for 
Disadvantaged Communities 
and small water systems. For 
2012, funding for 
planning/assessment 
projects ranges between 
$75,000 and $125,000 and 
funding for implementation 
projects ranges between 
$250,000 and $750,000. 

Public agencies, public 
colleges, 501(c)(3) non‐
profit organizations, 
tribes, state and federal 
entities 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Supply  SWRCB  Water Recycling 
Funding Program 

Grants are provided for facilities 
planning studies to determine the 
feasibility of using recycled water to 
offset the use of fresh/potable water 
from state and/or local supplies. 
Water recycling construction projects 
that meet objectives of the CALFED 
Bay‐Delta Program are eligible to 
compete for Proposition 50 grant 
funds.  

Grants for planning studies 
will cover 50% of eligible 
costs, up to $75,000. Grants 
for construction will cover up 
to 25% of costs or $5M 
(whichever is less). 
Construction projects not 
eligible for grants may also 
apply for loans are under the 
SRF loan program. 

Public agencies 

Water Quality  SWRCB  Cleanup and 
Abatement Account 

This account generally provides 
public agencies with grants for 
emergency cleanup or abatement of 
conditions of pollution where no 
viable responsible parties are 
available to undertake the work.  

Use of funds are limited to 
activities specified by the 
State Water Board and 
include among other things, 
waste cleanup and 
abatement of effects of a 
waste, and remedying a 
significant water pollution 
problem.  

Public agencies with 
authority to cleanup or 
abate a waste. 

Water Quality  SWRCB 
Agricultural 
Drainage Loan 
Program 

This program provides loans, from 
the Water Conservation and Water 
Quality Bond Law of 1986, to fund 
treatment, storage, conveyance, or 
disposal of agricultural drainage 
water.  

Funding cap is $20 million for 
implementation projects and 
$100,000 for feasibility 
studies. Rates are set at 1/2 
of the State's General 
Obligation bond rate 

City, county, district, 
joint powers authority 
or other political 
subdivision of the State 
involved with water 
management 

Water Quality  SWRCB 

Agricultural 
Drainage 
Management Loan 
Program 

This programs provides loans, from 
Proposition 204, to fund treatment, 
storage, conveyance, or disposal of 
agricultural drainage water.  

Funding cap is $5 million for 
implementation projects and 
$100,000 for feasibility 
studies. Rates are set at 1/2 
of the State's General 
Obligation bond rate 

City, county, district, 
joint powers authority 
or other political 
subdivision of the State 
involved with water 
management 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Quality  SWRCB 
Underground 
Storage Tank 
Cleanup Fund 

Funds are available to provide a 
means for petroleum UST owners 
and operators to meet the federal 
and state requirements. The Fund 
also assists a large number of small 
businesses and individuals by 
providing reimbursement for 
unexpected and catastrophic 
expenses associated with the 
cleanup of leaking petroleum USTs. 

Loans are available in 
amounts up to $1.5 million, 
depending on project and 
special program. 

Various entities 
depending on special 
program. 

Water Quality, 
Water Supply  SWRCB 

Supplemental 
Environmental 
Projects 

The SWRCB or Regional Boards may 
allow Supplemental Environmental 
Projects to be implemented or 
funded to partially satisfy a monetary 
assessment made in an 
administrative civil liability order. 
Projects must directly benefit or 
study groundwater or surface water 
quality or quantity. 

Generally, projects with a 
value of at least $50,000 will 
be considered under this 
program.  

Projects may either be 
performed by the 
discharger or third 
parties paid by the 
discharger. 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

FEDERAL FUNDING 

Water Quality 
and Resource 
Stewardship 

EPA 

EPA Wetlands 
Program 
Development 
Grants 

Projects that promote the 
coordination and acceleration of 
research, investigations, 
experiments, training, 
demonstrations, surveys, and studies 
relating to the causes, effects, 
extent, prevention, reduction, and 
elimination of water pollution  

Three priority areas 
identified by the EPA: 
Developing a comprehensive 
monitoring and assessment 
program; improving the 
effectiveness of 
compensatory mitigation; 
and refining the protection 
of vulnerable wetlands and 
aquatic resources. Awards 
for 2012 were anticipated to 
range from $50,000 to 
$350,000.  25% match 
required.  

States, tribes, local 
governments, interstate 
associations, intertribal 
consortia, and national 
non‐profit, non‐
governmental 
organizations are 
eligible to apply. 

Resource 
Stewardship 

EPA and other 
partners 

Five Star 
Restoration 
Program 

This program provides challenge 
grants, technical support and 
opportunities for information 
exchange to facilitate community‐
based wetland, riparian and coastal 
habitat restoration projects.  Project 
sites may be public or private land. 

Key project elements include 
on the ground restoration, 
environmental education, 
partnerships and measurable 
results.  

Schools, youth groups, 
public, private or 
corporate landowners, 
local, state and federal 
government agencies, 
local non‐profit 
organizations, etc.  
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Resource 
Stewardship 

National Park 
Service 

Rivers, Trails, and 
Conservation 
Assistance Program 

The program provides technical and 
staff assistance to conserve rivers, 
preserve open space, and develop 
trails and greenways.  Note: RTCA 
does not provide monetary grants or 
loans. 

Projects will be evaluated on 
how they meet the following 
criteria: 1) A clear outcome 
leading to on the ground 
success; 2) Commitment, 
cooperation, and cost‐
sharing by applicant; 3) 
Opportunity for significant 
public involvement; 4) 
Protection of significant 
natural and/or cultural 
resources and enhancement 
of outdoor recreational 
opportunities; and 5) 
Consistency with the 
National Park Service 
mission. 

Nonprofits, community 
groups, tribes, or tribal 
governments; and state 
or local government 
agencies. 

Resource 
Stewardship 

Natural 
Resources 
Conservation 
Service 

Watershed 
Protection and 
Flood Prevention 

Funding for activities that promote 
soil conservation and the 
preservation of the watersheds of 
rivers and streams throughout the 
US.   

Matching funds are not 
required: applicants must 
generally provide matching 
ranging from 0%‐50% in cash 
or in‐kind resources 
depending on such factors as 
project type and the kinds of 
structural measures a project 
proposes. 

States, local 
governments, and other 
political subdivisions; 
soil or water 
conservation districts; 
flood prevention or 
control districts and 
tribes.  Potential 
applicants must be able 
to obtain all appropriate 
land and water rights 
and permits to 
successfully implement 
proposed projects. 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Water Quality 

United States 
Department of 
Agriculture 
(USDA) Rural 
Development 

Water and Waste 
Disposal Program 

Program that provides financial 
assistance (loans and grants) for 
community water, wastewater, and 
drainage systems in rural areas 

Funds may be used for 
planning, design, and 
construction of new or 
existing systems; eligible 
projects include storage, 
distribution, source 
development; no funding 
limits, but average project 
size is $3‐5 million.  Greater 
funding share provided for 
low‐income communities. 
Grants may be made for up 
to 75% of eligible project 
costs. 

Cities, towns, public 
bodies, and census 
designated places with 
populations less than 
10,000.  Must 
demonstrate financial 
need. 

Water Supply 

United States 
Bureau of 
Reclamation 
(Reclamation) 

WaterSMART 
Challenge Grant 
Programs 

Reclamation provides 50/50 cost 
share funding to irrigation and water 
districts and states for projects 
focused on water conservation, 
efficiency, and water marketing. Past 
and proposed programs have 
included Water and Energy Efficiency 
Grants, Advanced Water Treatment 
Pilot and Demonstration Projects, 
Grants to Develop Climate Analysis 
Tools.  

Matching funds are required.  
Applicants must provide a 
minimum 50% of project 
costs in non‐Federal cash or 
in‐kind resources.   

Eligible applicants 
include irrigation and 
water districts, state 
governmental entities 
with water 
management authority. 
Projects must be 
located in Western 
United States. 
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Funding 
Objective 

 

Agency  Program  Brief Description  Key Points  Eligibility 

Resource 
Stewardship 

US Fish and 
Wildlife 
Service 
(USFWS) 

North American 
Wetlands 
Conservation Act 

The Small Grants Program provides 
funding, up to $75,000, for projects 
that provide long‐term protection of 
wetlands and wetlands dependent 
fish and wildlife. Funding available 
under the Standard Grants Program 
averages $40M annually for the 
whole U.S. and is provided to 
projects exceeding $75,000 per 
proposal.  

Partners must match the 
grant request at a 1 to 1 
ratio. 

Organizations and 
individuals who have 
developed partnerships 
to carry out wetlands 
conservation projects in 
the US, Canada, and 
Mexico. Small Grants 
only apply to the U.S. 

Source:		Modified	from	Upper	Santa	Clara	River	Watershed	IRWM	Plan	Update	
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Another	 important	source	of	revenue	 is	 in‐kind	support	and	cash	contributions	provided	by	 local	
agencies	as	a	match	 for	grant	 funding	or	 to	 fund	programs	and	projects	 for	which	grants	are	not	
available.	 	 Local	 entities	 in	 Ventura	 County	 have	 a	 long	 history	 of	 providing	 funding	 for	 water	
management	programs	and	projects	regardless	of	the	availability	of	grant	funding.	
	
						10.2.2	Certainty	and	Longevity	of	Funding	For	WCVC	IRWM	Program	
	
The	 WCVC	 is	 committed	 to	 continuing	 the	 coordinated	 IRWM	 planning	 and	 implementation	
program.		As	previously	mentioned,	the	MOU	was	recently	extended	by	5	years,	to	2018.		The	first	
MOU	 was	 executed	 in	 2004	 and	 has	 been	 amended	 or	 extended,	 twice.	 	 WCVC	 stakeholders	
recognize	 that	 the	 availability	 of	 State	 and	 Federal	 funding	 support	 is	 uncertain	 and	 that	 in	 the	
future	 local	 entities	 may	 need	 to	 bear	 a	 greater	 financial	 burden	 to	 continue	 funding	
implementation	 of	 IRWM	 projects.	 	 Local	 agencies	 are	 examining	 opportunities	 to	 expand	 local	
revenue‐generating	mechanisms	such	as	increasing	pumping	fees	within	groundwater	management	
agencies,	 increasing	 consumer	 rates	 and	 fees,	 implementing	 more	 cost‐effective	 joint,	 multi‐use	
projects,	and	instituting	penalties	for	violation	of	water	use	ordinances.		These	sources	will	expand	
the	local	base	of	funding	and	help	mitigate	reductions	in	the	availability	of	outside	funding.		
	
						10.2.3	Certainty	of	Ongoing	Operation	and	Maintenance	Costs		
	
Support	and	Financing	for	Operation	and	Maintenance	of	Implemented	Projects	
	
Most	 of	 the	 implementation	 projects	 identified	 in	 the	 WCVC	 IRWM	 Plan	 will	 require	 ongoing	
operation	and	maintenance	(O&M)	and	 therefore	 incur	costs	associated	with	 that	O&M.	 	Ongoing	
O&M	 funding	 is	 expected	 to	 derive	 from	many	 of	 the	 same	 sources	 that	were	 identified	 to	 fund	
project	implementation.		For	all	types	of	projects,	the	availability	and	certainty	of	O&M	funding	is	an	
important	consideration	in	evaluating	the	project’s	viability	and	overall	cost/benefit.	

	
The	source	of	O&M	funding	is	largely	dependent	upon	the	type	of	the	project	as	follows:	

	
Projects	that	Result	in	a	Commodity	or	Service	for	Which	a	User	Pays	a	Fee	

These	projects	 includes	potable	water	 supply,	 treatment,	 and	distribution;	wastewater	 treatment	
and	 collection;	 recycled	water	 supply,	 treatment,	 and	 distribution;	 and	 the	 Salinity	Management	
Pipeline.	 	Users	of	 these	services	typically	pay	for	 it	on	a	unit‐price	(per	unit	volume),	 fixed‐price	
(per	unit	time),	or	combined	basis.		O&M	costs	are	covered	by	the	funds	paid	by	those	users.		Public	
agencies	 generally	 establish	 fair	 rates	 via	 a	 cost	 of	 service	 study,	 which	 considers	 the	 O&M	
associated	 with	 the	 facilities.	 	 Private	 entities	 (such	 as	 private	 water	 companies)	 undergo	 a	
California	 Public	 Utilities	 Commission	 process	 for	 the	 establishment	 of	 rates	 that	 includes	
consideration	 of	 O&M	 costs.	 	 O&M	 costs	 may	 also	 be	 partially	 supported	 by	 property	 tax	
assessments,	 grants,	 and	 other	 sources.	 	 The	 source	 of	 funding	 for	O&M	 costs	 for	 these	 types	 of	
projects	is	typically	quite	certain	and	reliable.	
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Other	Types	of	Projects	

These	 projects	 include	 environmental	 and	 habitat	 restoration,	 water	 quality	 improvement	 (not	
associated	with	commodity/service	projects	above),	and	stormwater	management	projects.		These	
types	of	projects	typically	do	not	result	 in	a	commodity	that	 is	purchased	by	users,	and	therefore	
the	source	of	O&M	funding	tends	to	be	quite	different	and	somewhat	less	certain.		However,	these	
types	of	projects	also	 tend	 to	have	much	 lower	O&M	costs	and	some	may	require	no	O&M	at	all.		
Support	and	financing	will	likely	come	primarily	from	local	sources,	including	user	rates,	fees,	and	
assessments,	 and	may	 include	 grants	 and	 endowment‐related	 operational	 funding,	 particular	 for	
non‐governmental	organizations.			
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SECTION	11.0 ‐	RELATONSHIP	TO	LOCAL	WATER	PLANNING	
	

											
 
11.1 Relevant Local Water Planning Documents and Activities and Relationship to 
IRWM Plan 
 
The	 purpose	 of	 this	 section	 is	 to	 identify	 the	 relevant	 water	 management	 planning	 documents	 and	
processes	 used	 to	 prepare	 this	 IRWM	Plan	Update	 and	 guide	 stakeholders	 in	 implementing	 projects	
which	achieve	the	Plan’s	goals.				
	
As	discussed	 in	Section	9	 (Data	Management	and	Technical	Analysis)	and	outlined	 in	 the	References	
section,	 there	 are	many	 local	water	 planning	 efforts	 underway	 and	 numerous	 documents	 and	 other	
resources	 that	 address	 water	 management.	 	 These	 efforts	 include	 monitoring	 and	 management	 of	
groundwater	 and	 surface	 water,	 water	 quality,	 stormwater	 and	 flood	 management,	 watershed	
planning,	urban	and	agricultural	water	use,	 climate	action,	ecosystems	and	habitat,	 emergency	plans,	
and	 water	 supply	 reliability	 through	 alternative	 water	 supplies	 (desalination,	 recycled	 water,	 etc).			
These	documents	and	planning	efforts	were	reviewed	and	consulted	as	part	of	developing	this	IRWM	
Plan	Update	to	assure	consistency	and	appropriate	integration.	
	
Each	of	these	planning	activities	helps	address	and/or	benefit	one	or	more	of	the	six	goals	of	the	WCVC	
IRWM	Plan.		Table	11‐1	below	highlights	how	these	efforts	help	address	the	IRWM	Plan	Goals.	
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Table	11‐1	
Relationship	of	Local	Water	Planning	Documents	with	IRWM	Plan	Goals	

 
Types of Planning 
Document 

Water 
Supply 

Water  
Quality 

Integrated Flood 
Management 

Ecosystem 
Protection

Recreation 
and Access 

Climate 
Adaptation 

General Plans   
 

      

Groundwater 
Management Plans 

 
  

 
  

       
  

Urban Water 
Management Plans 

 
  

 
  

       
  

Stormwater Quality 
Management Plans 
and Permits 

 
 
 

 
 
 

       
 
 

Water Quality 
Management Plans 

 
 
 

 
 
 

       
 


Integrated Flood 
Management Plans 

     
  

 
 

 
 

 
  

Emergency 
Response Plans 

 
 

   
 

 
 

   
 

Climate Action          
Water Supply Plans 
and Models 

 
  

 
  

       
  

Recycled Water 
Plans 

 
  

 
  

       
  

Habitat Protection 
or Conservation 
Plans 

 
 

 
 

   
 
 

 
 
 

 

Watershed 
Assessment and 
Management Plans 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

Parkway or 
Recreation Plans 

     
 
 

 
 

 
 

 

 
Local Water‐ and Watershed‐Related Plans 

Below	 is	 a	 summary	 of	 the	 most	 relevant	 local	 water	 or	 watershed‐related	 plans	 that	 have	 been	

developed	by	public	 agencies,	water	 and	wastewater	managers,	 or	 land	 and	 resource	managers	 that	

have	bearing	on	IRWM	planning	and	management.	 	This	is	by	no	means	a	comprehensive	list.	 	Please	

see	 the	References	 Section	 for	 a	more	 complete	 list	 of	 specific	 documents	 and	 plans.	 	Most	 of	 these	

plans	are	updated	on	a	regular	basis	–	typically	every	five	years,	or	as	mandated	or	needed.	
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General   

City and County General Plans 

Organizations:	County	of	Ventura,	Local	Cities	

Local	 jurisdictions	are	required	by	the	state	of	California	to	prepare	and	update	general	plans,	which	

provide	the	local	government’s	long‐term	blueprint	for	development	and	land	use..	General	plans	must	

address	certain	elements,	including	land	use,	circulation,	housing,	conservation,	open‐space,	noise	and	

safety;	 and	 they	 generally	 include	 the	 equivalent	 of	 goals,	 policies	 and	 programs	 for	 each	 of	 these	

elements.		

General	plans	developed	by	the	County	and	local	cities		within	the	Region	include	many	policies	which	

influence	 watershed	 issues,	 including	 water	 conservation,	 groundwater	 management,	 flood	 control,	

open	 space	 protection,	 protection	 of	 wetlands	 and	 significant	 biological	 resources,	 agricultural	

preservation,	water‐related	infrastructure,	parks	and	recreation,	fire	protection	and	risk	management	

and	more.		

The	“vision”	of	general	plans	 is	 implemented	 through	 the	 jurisdiction’s	zoning	ordinance	(sometimes	

called	development	code).	General	plans	and	zoning	ordinances	complement	one	another	and	must	be	

compatible.	 	

Water Supply   

Urban Water Management Plans, 2010 

Organizations:	All	Urban	Water	Purveyors	with	3,000	 customers	or	 serving	3,000	acre‐feet	of	water	 to	

urban	water	users	

Urban	 water	 management	 plans	 (UWMP)	 are	 comprehensive,	 long‐term	 plans	 developed	 to	 ensure	

adequate	water	supplies	are	available	to	meet	existing	and	future	water	demands.	

As	 required	by	 the	Urban	Water	Management	Planning	Act,	 every	urban	water	 supplier	 in	California	

that	 either	 provides	 over	 3,000	 acre‐feet	 of	 water	 annually	 or	 serves	 more	 than	 3,000	 or	 more	

connections,	 is	 required	 to	 submit	 an	 UWMP	 to	 the	 state	 which	 includes	 supply	 and	 demand	

projections	for	the	next	20	years,	and	describes	strategies	to	assure	adequate	supplies	during	average,	

single‐year,	 and	 multi‐year	 drought	 conditions.	 UWMPs	 also	 contain	 plans	 to	 implement	 a	 20%	

reduction	in	per	capita	urban	water	use	by	the	year	2020,	as	required	under	the	Water	Conservation	

Act	of	2009.	UWMPs	must	be	updated	every	five	years.	Seventeen	local	water	purveyors	are	required	to	

prepare	and	update	UWMPs.	 	

Groundwater Management Plans 

Organizations:	Local	Groundwater	Management	Agencies	and	Stakeholder	Groups		
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Groundwater	management	plans	have	been	prepared	 for	 several	 local	 groundwater	 basins	 including	

those	 managed	 by	 the	 Fox	 Canyon	 Groundwater	 Management	 Agency	 (FCGMA),	 the	 Ojai	 Basin	

Groundwater	Management	Agency	 (OBGMA),	 a	 collaboration	of	 entities	managing	 the	Fillmore	 –Piru	

Groundwater	Basins	and	a	management	plan	for	the	Tapo‐Gilibrand	Basin	in	Simi	Valley.		These	plans	

include	broad	goals,	policies	and	action	elements	and	are	typically	developed	to	bring	the	basins	into	

balance,	reduce	overdraft	and	extend	supplies.		

Urban Water Efficiency Plans and Reports 

Organization:	Cities	and	Water	Agencies	

Several	 local	agencies	have	developed	water	use	efficiency	plans,	 in	addition	to	their	UWMP	or	water	

master	plan.	 	Signatories	 to	 the	California	Urban	Water	Conservation	MOU	prepare	bi‐annual	reports	

regarding	implementation	of	water	use	efficiency	best	management	practices.	 	Another	example	of	an	

urban	water	use	efficiency	plan	is	the	city	of	Ventura	Water	Efficiency	Plan	that	provides	a	road	map	to	

buffer	 the	 city	 from	 impacts	 from	 water	 supply	 reductionssuch	 as	 from	 extended	 drought,	

environmental	restrictions,	groundwater	quality	limitations,	or	litigation	actionsand	to	improve	the	

water	reduction	targets	they	have	already	attained.	

Water Quality   

Basin Plan 

Organization:	Regional	Water	Quality	Control	Board,	Los	Angeles	

Each	of	the	California’s	nine	water	quality	control	regions	has	developed	regional	water	quality	control	

plans	to	address	water	quality	issues	specific	to	that	region.	The	Ventura	River	watershed	is	under	the	

jurisdiction	of	the	Los	Angeles	Regional	Water	Quality	Control	Board	(RWQCB).		

The	RWQCB’s	water	quality	control	plan,	 called	 the	Basin	Plan,	was	 last	 completely	updated	 in	1994	

and	is	periodically	amended	as	new	water	quality	objectives	and	TMDLs	are	adopted.	The	Basin	Plan	

revolves	 around	a	 concept	 called	 “beneficial	 uses.”	These	 are	 the	 resources,	 services	 and	qualities	 of	

aquatic	systems	that	the	regulations	aim	to	protect.	Examples	of	beneficial	uses	include	water	supply,	

recreation,	navigation,	and	preservation	and	enhancement	of	fish,	wildlife,	and	other	aquatic	resources.	

Beneficial	 uses	 can	 be	 existing,	 potential	 or	 intermittent	 uses.	 Once	 beneficial	 uses	 have	 been	

designated	 for	 various	 waterbodies,	 then	 appropriate	 water	 quality	 objectives	 can	 be	 developed	 to	

protect	those	uses.	

Stormwater Management Plans 

Organization:	Ventura	Countywide	Stormwater	Quality	Management	Program	
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Stormwater	 management	 planning	 is	 addressed	 within	 Ventura	 County’s	 MS4	 permit	 and	 the	

associated	Technical	Guidance	Manual	 and	Hydromodification	Control	Plan,	 developed	 to	 implement	

some	of	the	MS4	permit	requirements	related	to	new	development	and	redevelopment.			

Ventura County NPDES (MS4) Permit – 2011 

Polluted	 stormwater	 runoff	 is	 commonly	 transported	 through	 Municipal	 Separate	 Storm	 Sewer	

Systems	(MS4s),	from	which	it	is	often	discharged	untreated	into	local	waterbodies.	To	prevent	harmful	

pollutants	 from	 being	washed	 or	 dumped	 into	 an	MS4,	 operators	must	 obtain	 a	 NPDES	 permit	 and	

develop	a	stormwater	management	program.	 	The	County	of	Ventura	and	 local	co‐permittees	 (cities)	

are	 responsible	 for	 implementing	 the	 plan	 and	 related	 best	 management	 practices	 and	 land	 use	

regulations.	

Flood Management   

Flood Mitigation Plan for Ventura County, 2005 

Organization:	Ventura	County	Watershed	Protection	District	

The	Ventura	County	Flood	Mitigation	Plan	addresses	planning	for	risks	associated	with	flooding,	post‐

fire	debris	 flow	and	dam	 failure.	 Flood	hazards	 are	 identified	 and	profiled,	 assets	 are	 identified,	 and	

vulnerability	 as	 well	 as	 capability	 is	 assessed.	 A	 mitigation	 strategy	 for	 reducing	 potential	 hazards,	

including	goals,	objectives	and	actions,	is	also	included.	 	

Resource Management/Ecosystem Protection   

Coastal Regional Sediment Management Plan, Central Coast  from Pt. Conception  to Pt. Mugu, 

2009 

Organization:	The	Beach	Erosion	Authority	for	Clean	Oceans	and	Nourishment	(BEACON)	

Coastal	Regional	Sediment	Management	Plans	(CRSMP)	are	part	of	a	larger,	statewide	effort	to	address	

sediment	management	by	the	Coastal	Sediment	Management	Workgroup,	which	is	a	collaborative	task	

force	 of	 state,	 federal	 and	 local/regional	 entities	 concerned	 about	 the	 adverse	 impacts	 of	 coastal	

erosion	on	coastal	habitats.	

BEACON’s	CRSMP	is	 intended	to	develop	a	comprehensive	road	map	that	addresses	how	to	conserve	

and	restore	the	valuable	sediment	resources	along	its	coastline	to	reduce	shoreline	erosion	and	coastal	

storm	 damages,	 protect	 sensitive	 environmental	 resources,	 increase	 natural	 sediment	 supply	 to	 the	

coast,	 preserve	 and	 enhance	 beaches,	 improve	 water	 quality	 along	 the	 shoreline,	 and	 optimize	 the	

beneficial	use	of	material	dredged	from	ports,	harbors,	and	other	opportunistic	sediment	sources.	
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The	Beach	Erosion	Authority	for	Clean	Oceans	and	Nourishment	(BEACON)	is	a	Joint	Powers	Authority	

composed	 of	 Santa	 Barbara	 and	 Ventura	 Counties	 and	 the	 six	 cities	 of	 Goleta,	 Santa	 Barbara,	

Carpinteria,	Ventura,	Oxnard	and	Port	Hueneme.	

Los Padres National Forest, Land Management Plan 

Organization:	US	Forest	Service,	Pacific	Southwest	Region	

The	 legislative	 mandate	 for	 the	 management	 of	 national	 forests	 requires	 that	 public	 lands	 be	

conservatively	used	and	managed	in	order	to	ensure	their	sustainability	and	to	guarantee	that	future	

generations	will	continue	to	benefit	from	their	many	values.		

The	land	management	plan	for	the	Los	Padres	National	Forest	describes	the	strategic	direction	at	the	

broad	program‐level	for	managing	the	land	and	its	resources	over	the	next	10	to	15	years,	and	in	a	way	

that	 assures	 the	 coordination	 of	 multiple‐uses	 (e.g.,	 recreation	 and	 environmental	 education	

opportunities,	forest	health	and	management,	air,	soil	and	water	quality,	watershed,	and	wildlife)	and	

the	sustained	yield	of	products	and	services.		

The	plan	identifies	the	'tools'	resource	staff	will	use	to	accomplish	the	objectives	that	contribute	to	the	

realization	of	the	desired	conditions.	In	addition,	the	'rules'	or	design	criteria	that	the	USFS	will	adhere	

to	 in	 implementing	 projects	 and	 activities	 are	 outlined.	 The	 land	 management	 plan	 also	 includes	

monitoring	 and	 evaluation	 requirements	 that	provide	 a	 framework	 for	 ensuring	USFS	programs	and	

projects	 are	meeting	 land	management	 plan	 direction,	 and	 that	 desired	 conditions	 will	 be	 achieved	

over	time.			

Southern California Steelhead Recovery Plan, 2012 

Organization:	National	Marine	Fisheries	Service	

The	federal	endangered	species	act	(ESA)	mandates	that	the	National	Marine	Fisheries	Service	(NMFS)	

develop	and	implement	recovery	plans	for	the	conservation	(recovery)	of	listed	species.	Recovery	plans	

identify	recovery	actions,	based	upon	the	best	scientific	and	commercial	data	available,	necessary	for	

the	 protection	 and	 recovery	 of	 listed	 species.	 Recovery	 plans	 published	 by	 NMFS	 are	 guidance	

documents,	not	regulatory	documents.	

Steelhead	 in	 southern	 California	 comprise	 a	 “distinct	 population	 segment”	 (DPS)	 of	 the	 species	 O.	

mykiss	 that	 is	 ecologically	 discrete	 from	 the	 other	 populations	 of	O.	Mykiss	 along	 the	West	 Coast	 of	

North	America.	Under	the	ESA,	this	DPS	qualifies	for	protection	as	a	separate	species.	 		

Habitat Conservation Plans – Under Development 

Organizations:	Affected	Entities	

Habitat	Conservation	Plans	 (HCPs)	are	planning	documents	 required	as	part	of	 an	application	 for	an	

incidental	take	permit.	They	describe	the	anticipated	effects	of	the	proposed	taking;	how	those	impacts	
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will	be	minimized,	or	mitigated;	and	how	the	HCP	 is	 to	be	 funded.	HCPs	can	apply	 to	both	 listed	and	

nonlisted	 species,	 including	 those	 that	 are	 candidates	 or	 have	 been	 proposed	 for	 listing.	 Conserving	

species	before	they	are	in	danger	of	extinction	or	are	likely	to	become	so	can	also	provide	early	benefits	

and	prevent	the	need	for	listing.	 	There	are	two	habitat	conservation	plans	under	development	in	the	

Region	–	in	the	Ventura	River	and	Santa	Clara	River	Watersheds.	

Ventura County Oak Woodland Management Plan, 2007 

Organization:	Ventura	County	Planning	Division	

The	 development	 of	 Oak	 Woodland	 Management	 Plans	 (OWMP)	 grew	 out	 of	 the	 California	 Oak	

Woodland	 Conservation	 Act.	 As	 a	 result	 of	 the	 act,	 the	 Oak	 Woodland	 Conservation	 Program	 was	

established,	which	is	designed	to	provide	funding	to	help	protect	and	enhance	oak	woodland	resources.	

In	order	to	qualify	for	funding,	the	county	where	applicants	are	applying	for	funding	from	must	have	an	

Oak	Woodland	Management	Plan.  

Ventura	County’s	OWMP	provides	a	conservation	framework	for	the	preservation	of	the	County's	oak	

woodland	 resources.	 The	 Plan	 provides	 a	 summary	 of	 the	 distribution	 and	 extent	 of	 County’s	 oak	

woodlands	and	outlines	conservation	goals	and	program	recommendations.		 	

Public Recreation and Access Plans   

Vision Plan for the Lower Ventura River Parkway 

Organizations:	Trust	for	Public	Land	and	California	State	Coastal	Conservancy	

The	Vision	Plan	for	the	Lower	Ventura	River	Parkway	(Vision	Plan)	was	created	by	the	606	Studio,	a	

consortium	of	faculty	and	graduate	students	in	the	Department	of	Landscape	Architecture	at	California	

State	 Polytechnic	 University,	 Pomona;	 and	 was	 sponsored	 by	 The	 Trust	 for	 Public	 Land,	 Ventura	

Hillsides	Conservancy,	and	the	California	Coastal	Conservancy.		

Although	not	an	adopted	plan,	 this	document	 is	 important	 to	many	stakeholders	 in	 the	watershed	as	

offering	a	vision	for	a	river	parkway	along	the	lower	six	miles	of	the	Ventura	River.	The	plan	is	intended	

as	 an	 analysis,	 planning	 and	 design	 tool	 for	 government	 and	 non‐governmental	 agencies	 and	 the	

surrounding	community	to	help	in	the	creation	of	a	river	parkway	that	is	compatible	with	recreational	

use,	stewardship,	river	function	and	regional	ecosystems.	

	

Santa Clara River Parkway Project 
Organization:		California	Coastal	Conservancy	

The	Santa	Clara	River	Parkway	is	a	project	of	the	California	State	Coastal	Conservancy,	in	collaboration	

with	the	Nature	Conservancy's	LA‐Ventura	Project,	Friends	of	the	Santa	Clara	River,	private	landowners	
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and	 local	 governments,	 to	 acquire	 and	 restore	 floodplain	 land	 along	 the	 lower	 Santa	 Clara	River	 for	

habitat,	flood	protection,	and	recreation.	

Vision Plan  for Santa Clara River Watershed – Re‐imagining Access: ARCS of Experience  for the 
Santa Clara River 
	

Organization:	 	 Cal‐Poly	 Pomona	 Studio	 606	 Project	 in	 Collaboration	 with	 the	 California	 Coastal	

Conservancy	

Re‐imagining	Access:	ARCS	of	Experience	for	the	Santa	Clara	River,	is	a	comprehensive	vision	plan	for	
public	access,	education	and	stewardship	and	 identifies	opportunities	 for	 the	establishment	of	a	 trail	
system	over	the	full	length	of	the	Parkway	as	well	as	suitable	locations	for	public	access.		This	project	
aims	 to	 address	 the	 multifaceted	 challenges	 and	 opportunities	 of	 increasing	 public	 access	 to	 an	
important	waterway	while	protecting	the	associated	sensitive	ecosystems	and	addressing	the	interests	
of	adjacent	land	use.	The	report	gives	particular	focus	to	innovative	methods	of	incorporating	history	
into	a	comprehensive	vision	plan	for	public	access	and	education.		

Hazard/Emergency Response Plans   

Multi‐Jurisdictional Hazard Mitigation Plan for Ventura County 

Organization:	County	of	Ventura	

The	Multi‐Jurisdictional	Hazard	Mitigation	Plan	 for	Ventura	County	(HMP)	was	prepared	 to	meet	 the	

Department	of	Homeland	Security’s	Federal	Emergency	Management	Agency	(FEMA)	requirements	of	

the	 Disaster	Mitigation	 Act	 of	 2000	 (Public	 Law	 106‐390)	 (DMA	 2000)	 and	 Interim	 Final	 Rule	 (the	

Rule).	 The	Rule	 establishes	 the	minimum	hazard	mitigation	 planning	 requirements	 for	 states,	 tribes	

and	local	entities.		

Participating	organizations	 include	eight	 local	 jurisdictions	 in	 the	 county,	 along	with	 school	districts,	
the	Ventura	County	Superintendent	of	Schools	Office,	water	districts,	Ventura	County	Fire	Protection	
District,	the	Watershed	Protection	District	and	the	Sanitary	Districts.	

By	preparing	the	HMP,	all	participants	are	eligible	to	receive	federal	mitigation	funding	after	disasters	
and	to	apply	for	mitigation	grants	before	disasters	strike.		

The	 plan	 is	 intended	 to	 enhance	 public	 awareness	 and	 understanding,	 create	 a	 decision	 tool	 for	
management,	promote	compliance	with	state	and	federal	program	requirements,	enhance	local	policies	
for	 hazard	 mitigation	 capability,	 provide	 inter‐jurisdictional	 coordination	 of	 mitigation‐related	
programming,	and	achieve	regulatory	compliance.	

Emergency Response Plans, Public Drinking Water Systems 

Organization:	Major	Water	Purveyors	

All	 major	 water	 purveyors	 are	 required	 to	 have	 an	 Emergency	 Response	 Plan.	 These	 are	
comprehensive	plans	 that	describe	 the	actions	 the	water	 supplier	would	 take	 in	 response	 to	various	
major	events	such	as	natural	disasters	or	security	problems	that	could	damage	or	disrupt	the	ability	to	
serve	the	public	potable	water.		 	
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Ventura County Community Wildfire Protection Plan 

Organization:	Ventura	County	Fire	Protection	District	

The	Healthy	Forest	Restoration	Act	(HFRA)	enacted	by	the	U.S.	Congress	on	Jan	7,	2003	established	a	
protocol	for	the	creation	of	a	document	that	articulated	a	wildfire	safety	plan	for	communities	at	risk	
from	wildland	fires	—a	Community	Wildfire	Protection	Plan	(CWPP).	

The	 Ventura	 County	 CWPP	 identifies	 wildfire	 risks,	 clarifies	 priorities	 for	 funding	 and	 describes	
programs	to	reduce	impacts	of	wildfire	on	the	communities	at	risk	within	Ventura	County.	

Unit Strategic Fire Plan   

Organization:	Ventura	County	Fire	Protection	District	

The	Unit	Strategic	Fire	Plan	identifies	and	prioritizes	pre‐fire	and	post‐fire	management	strategies	and	

tactics	 meant	 to	 reduce	 the	 loss	 of	 values	 at	 risk	 within	 the	 unit	 (Ventura	 County	 Fire	 Protection	

District).	

The	overall	goal	 is	to	reduce	total	cost	and	losses	from	wildland	fire	 in	Ventura	County	by	protecting	

assets	at	risk	through	focused	pre‐fire	management	prescriptions	and	increased	initial	attack	success.		

Local Watershed Assessment and Management Plans   

Local	 watershed	 assessments	 and	 management	 plans	 of	 those	 of	 surrounding	 watersheds	 can	 be	

informative	to	the	WCVC	IRWM	planning	effort.	 	Local	and	neighboring	watershed	management	plans	

include	the	following:		

 Ventura	River	Watershed	Management	Plan	(under	development)		

 Rincon	Creek	Watershed	Plan	‐	2009	

 Calleguas	Creek	Watershed	Management	Plan	(Volumes	I	and	II)	‐	2005	

 Santa	Clara	River	Enhancement	&	Management	Plan	–	2005	

 Malibu	Creek	Watershed	Management	Plan	‐	2001	 	

 
11.2 Ongoing Coordination with Local Water Management Planning Activities 
 
The	WCVC	stakeholder	process	is	an	inclusive	and	comprehensive	means	to	collectively	manage	water	
related	resources	in	the	Region.		The	agencies	responsible	for	conducting	individual	or	regional	water	
management	programs	are	all	represented	in	the	WCVC	IRWM	stakeholder	process.	 	This	includes	all	
ten	cities,	the	County	of	Ventura,	sanitary	districts,	water	purveyors	(wholesale	and	retail),	agricultural	
water	 management	 entities,	 state	 and	 federal	 agencies,	 open	 space	 preservation	 districts,	 non‐
governmental	 environmental	 entities,	 business	 interests,	 citizen	 monitoring	 groups,	 public	 interest	
groups	and	others.	
	
WCVC	staff,	committee	members	and	all	stakeholder	groups	work	together	to	coordinate	information	
and	develop	collaborative	solutions.		This	collaboration	began	in	the	late	1970s	and	continues	to	grow	
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and	expand	–	and	will	continue	into	the	future,	through	the	WCVC,	the	Association	of	Water	Agencies	of	
Ventura	 County	 (AWA)	 and	 other	 groups	 devoted	 to	 water	 management	 in	 the	 Region.	 	 	 As	 new	
information	becomes	available,	research	is	conducted,	plans	are	completed	and	documents	prepared	–	
they	will	be	shared	among	WCVC	members,	through	the	web	portal	and	other	means,	and	incorporated	
into	the	Regional	planning	effort.	
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SECTION	12.0 ‐	 Relationship	 of	 Regional	 IRWMP	 to	 Local	 Land	 Use	
Planning	
		
12.1 Overview  
 
This	 section	describes	 the	 relationship	between,	 and	 integration	of,	 land	use	planning	 and	water	
management	 in	Ventura	County.	The	 communication	 strategies	used	between	 land	use	managers	
and	 water	 managers	 to	 effectively	 integrate	 water	 management	 and	 land	 use	 planning	 are	 also	
addressed.		Land	use	strategies,	procedures,	and	plans	are	referenced	as	the	tools	which	accomplish	
these	 linkages.	 	 The	 information	 contained	 in	 this	 section	 also	 addresses	 several	 Resource	
Management	Strategies	(RMS).	
	
Land	use	practices	can	exacerbate	water	supply	and	quality	problems,	or	can	proactively	promote	
effective	 and	 sustainable	water	management	practices.	Water‐related	 resources	 can	be	protected	
through	the	implementation	of	policies	that	have	been	incorporated	into	land	use	plans	and	other	
land	 use	 programs.	 	 	 These	 can	 include	 zoning	 ordinances,	 California	 Environmental	 Quality	 Act	
(CEQA)	compliance,	and	permit	conditions.			
	
Programs	 that	 link	 land	use	development	 and	water	management	 requirements	 can	 also	 emerge	
from	 outside	 of	 traditional	 planning	 requirements	 and	 programs.	 	 For	 example,	 severe	 droughts	
and	water	 shortages	 in	 the	past	 resulted	 in	 adoption	of	water	 saving	measures	 adopted	by	most	
California	jurisdictions.	 	These	types	of	 land	use/water	management	programs	include	changes	in	
building	 codes	 to	 require	 1.6	 gallon	 low‐flow	 toilets,	 standards	 for	 gray	 water	 use,	 encouraging	
installation	 of	 rain	 gardens	 or	 cisterns,	 and	 water	 efficient	 landscape	 requirements	 for	
discretionary	projects.	 	
	
The	integration	of	land	use	planning	with	regional	water	issues	and	water	management	objectives	
requires	that		land	use‐related	actions		taken	by	agencies	with	land	use	decision‐making	authority	
(i.e.	cities,	the	County)	be	consistent	the	objectives	set	out	in	the	IRWM	Plan,	which	are	intended	to	
manage	 and	 protect	 local	 water	 and	 related	 environmental	 resources.	 Land	 use	 strategies	 can	
include	 long‐range	 planning	 goals,	 objectives,	 general	 plan	 policies,	 ordinances,	 regulations,	
mitigation	measures/funds,	project	conditions	of	development,	guidelines,	community	and	project	
design,	incentives,	penalties,	and	education/outreach	programs	which	result	in	positive	impacts	to	
local	water	resources,	water	quality,	habitats	and	ecosystems.	

Land	use	measures	can	also	aid	water	quality,	flood	control,	habitat	protection	and	other	resource	
management	strategies	 if	 incorporated	 into	 the	 land	use	planning	process.	 	Land	use	policies	can	
restrict	certain	types	of	developments	and	uses	in	the	floodplain,	support	creation	of	“bio‐friendly”	
drainage	courses,	and	provide	greater	opportunities	for	percolation	in	hardscaped	areas.	
	
Cities	 and	 counties	 have	 the	 authority	 to	 issue	 some	 form	 of	 approval	 for	 most	 development	
projects,	 be	 they	 private	 projects	 or	 public	 facilities.	 Most	 jurisdictions	 require	 the	 project	
developers	to	meet	or	address	conditions	of	approval,	design	guidelines,	resource	use	limitations,	
or	some	combination	of	the	above.	As	projects	are	reviewed,	water	management	strategies	must	be	
employed	to	assist	in	an	overall	positive	impact	on	water	resources.			
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12.2 Current Relationship between Local Land Use Planning and Water 
Management Entities  
	
There	is	a	very	strong	relationship	between	water	and	land	use	planning	efforts	in	Ventura	County.		
Due	to	the	complexity	of	water	use	and	resources,	and	the	advocacy	of	its	citizens,	Ventura	County	
has	a	history	of	 integrating	land	use	decisions	with	water	management	planning	that	spans	many	
decades.		This	is	demonstrated	by	the	many	plans,	grant	programs,	and	development	processes	set	
in	place	to	regulate	and	manage	land	and	water	use.	 	Representative	examples	of	these	programs,	
plans	and	policies	are	described	below	and	summarized	in	Table	12‐1.			
	
Currently	 the	 City	 County	 Planning	 Association	 (CCPA)	 is	 the	 primary	 avenue	 for	 ongoing	
communication	between	the	WCVC	IRWM	Program	and	local	land	use	planners.		CCPA	meetings	are	
held	monthly	 and	 through	 this	 forum	 regional	 water	management	 and	 land	 use	 planning	 topics	
(projects,	policies,	procedures,	etc.)	are	addressed.	
	
The	County’s	extensive	groundwater	resources	(groundwater	provides	about	65%	of	the	County’s	
water	 needs),	 agricultural	 production,	 urban	 development	 and	 reliance	 on	 imported	water	 have	
guided	water	management	 input	 and	 land	use	decisions	by	 the	County	Board	of	Supervisors	and	
local	city	councils.	 	Early	land	use	and	water	management	coordination	efforts	were	implemented	
in	response	to	Environmental	Protection	Agency	(EPA)	Section	208	and	201	Clean	Water	Act	grants	
in	the	late	1970’s	and	early	1980’s,	which	mandated	the	participation	and	input	of	water	districts,	
water	 companies,	 the	 public,	 and	 elected	 officials	 in	 water	 management	 and	 land	 use	 planning	
decisions.	 	 	Grants	from	the	208	and	201	programs	provided	funding	for	regional	planning,	waste	
water	 treatment,	 water	 management,	 solutions	 to	 sea	 water	 intrusion,	 and	 water	 conservation.			
The	first	Section	208	‐	Countywide	Water	Management	Plan	was	adopted	in	1978	and	updated	in	
1980.	
	
More	 recent	 grant	 programs	 that	 link	 water	 management	 and	 land	 use	 entities	 include	 Coastal	
Impact	Assistance	Program	(CIAP)	and	Federal	Emergency	Management	Agency	(FEMA)	grants	for	
updates	 to	 the	 County’s	 Coastal	 Plan;	 development	 of	 a	 comprehensive	 GIS	 Database	 to	 include	
biological,	 geological,	water	 resources,	 flood	 plain,	 and	 land	 use	 data;	 amendment	 of	 the	 County	
Initial	 Study	 Assessment	 Guidelines,	 which	 recognize	 linkages	 between	 water	 and	 biological	
resources,	protecting	the	benefits	of	aquifer	recharge	and	wetland	protection;	and	Proposition	50	
and	84	which	have	funded	IRWM	implementation	projects.			
	
Other	recently	adopted	ordinances	and	permits	in	the	WCVC	Region	include	the	County/City	storm	
water	permit	(MS4),	updated	landscape	plan	guidelines,	and	the	climate	change	action	plans.		More	
recent	plans	 such	 as	 the	Local	Government	Commission	Report	on	Aligning	Land	Use	and	Water	
Use	 Protection	 in	 Ventura	 County	 are	 discussed	 later	 in	 this	 section.	 With	 the	 ongoing	
implementation	of	the	programs	identified	above	and	described	in	Table	12‐1,	effective	procedures	
are	in	place	that	enable	local	land	use	and	water	management	entities	to	integrate	water	resource	
concerns	into	the	land	use	planning	process.			
	
In	addition,	since	1985	Urban	Water	Management	Plans	(UWMP)	have	been	prepared	and	updated	
every	5	years	by	urban	water	purveyors	serving	at	 least	3,000	people	or	3,000	acre‐feet	of	water	
per	 year	 for	 urban	 uses.	 	 These	 plans	 require	 coordination	 with	 the	 land	 use	 agencies	 in	 the	
jurisdiction	the	water	is	served.	
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The	 successful	 implementation	 of	 these	 programs	 requires	 close	working	 relationships	 between	
staff	and	officials	of	 local	 land	use	and	water	agencies	and	State	and	Federal	agencies	 involved	 in	
water	management	and	land	use.		Many	of	these	land	use	programs	were	initially	managed	by	the	
Ventura	County	Planning	Division	as	part	of	the	Countywide	Planning	Program	(CPP)	that	included	
coordination	 with	 all	 stakeholders	 at	 regular	 meetings.	 	 Other	 groups	 such	 as	 the	 Watersheds	
Coalition	of	Ventura	County	(WCVC)	have	since	continued	the	function	of	coordination	and	input	on	
regional	planning	and	water	issues.		
	
12.3 Programs, Plans, Policies Linking Land Use and Water Management in 
Ventura County 
	
The	following	goals	were	developed	by	the	stakeholders	in	the	Region	and	are	based	on	the	water	
needs	and	conflicts	identified	across	Ventura	County.			

	
1. Reduce	 dependence	 on	 imported	 water	 and	 protect,	 conserve	 and	 augment	 water					

supplies	
2. Protect	and	improve	water	quality		
3. Protect	people,	property	and	the	environment	from	adverse	flooding	impacts	
4. Protect	and	restore	habitat	and	ecosystems	in	watersheds		
5. Provide	water‐related	recreational,	public	access,	stewardship,	engagement	and	educational	

opportunities	
6. Prepare	for	and	adapt	to	climate	change	

	
Land	 use	 planning	 practices,	 policies	 and	 programs	 in	 Ventura	 County	 have	 always,	 and	 will	
continue,	 to	 play	 an	 important	 role	 in	 helping	 the	Region	meet	 its	water	management	 goals	 and	
address	challenges.				
	
					12.3.1	General	Plans		
	
Probably	 the	 most	 important	 land	 use	 planning	 document	 addressing	 water	 resources,	 water	
infrastructure	 and	 integrating	 land	 use	 and	 water	 supply	 planning	 in	 cities	 and	 counties	 is	 the	
general	 plan.	 	 Urban	Water	Management	 Plans,	watershed	 plans,	 stormwater	management	 plans	
and	water	master	plans	are	the	types	of	plans	typically	adopted	by	water	agencies	but	also	address	
land	 use.	 	 General	 plans	 are	 developed	 by	 land	 use	 planning	 agencies	 and	 are	 coordinated	with	
water	 agencies.	 	 Ventura	 County’s	 General	 Plan	 addresses	 water	 resources	 and	 requires	
discretionary	projects	to	be	consistent	with	the	policies	of	the	Water	Management	Plan.			
	
Ventura	County	General	Plan	Goals,	Policies	and	Programs	Related	to	Water	Resources	(applicable	
in	the	unincorporated	areas	of	the	County):	
	
Excerpted	from	Ventura	County	General	Plan	
	
1.3.1	Goals		
	
1.			Inventory	and	monitor	the	quantity	and	quality	of	the	County's	water	resources.		
2.	 Effectively	 manage	 the	 water	 resources	 of	 the	 County	 by	 adequately	 planning	 for	 the	
development,	conservation	and	protection	of	water	resources	for	present	and	future	generations.		
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3.	Maintain	 and,	where	 feasible,	 restore	 the	 chemical,	 physical	 and	biological	 integrity	 of	 surface	
and	groundwater	resources.		
4.	Ensure	that	the	demand	for	water	does	not	exceed	available	water	resources.		
5.	Protect	and,	where	feasible,	enhance	watersheds	and	aquifer	recharge	areas.		
6.	Promote	reclamation	and	reuse	of	wastewater	for	recreation,	irrigation	and	to	recharge	aquifers.		
7.	Promote	efficient	use	of	water	resources	through	water	conservation.		
	
1.3.2	Policies		
	
1.	Discretionary	development	which	is	inconsistent	with	the	goals	and	policies	of	the	County's	Water	
Management	 Plan	 (WMP)	 shall	 be	 prohibited,	 unless	 overriding	 considerations	 are	 cited	 by	 the	
decision‐making	body.		
2.	Discretionary	development	shall	comply	with	all	applicable	County	and	State	water	regulations.		
3.	The	installation	of	on‐site	septic	systems	shall	meet	all	applicable	State	and	County	regulations.		
4.	 Discretionary	 development	 shall	 not	 significantly	 impact	 the	 quantity	 or	 quality	 of	 water	
resources	within	watersheds,	groundwater	recharge	areas	or	groundwater	basins.		
5.	Landscape	plans	for	discretionary	development	shall	incorporate	water	conservation	measures	as	
prescribed	by	the	County's	Guide	to	Landscape	Plans,	 including	use	of	 low	water	usage	landscape	
plants	 and	 irrigation	 systems	 and/or	 low	 water	 usage	 plumbing	 fixtures	 and	 other	 measures	
designed	to	reduce	water	usage.		
6.	The	use	of	the	Santa	Clara	River	as	a	multiple	resource	(i.e.,	source	of	supply	for	water,	concrete	
aggregates	 and	 biological	 habitat)	 shall	 be	 permitted	 to	 continue;	with	 the	 use	 of	 the	 River	 as	 a	
water	resource	having	priority	over	all	other	uses.	
7.	Out‐of‐river	mining	below	the	historic	or	predicted	high	groundwater	 level	 in	the	Del	Norte/El	
Rio	 (Oxnard	 Forebay	 Basin)	 area	 may	 be	 permitted	 if	 the	 applicant	 can	 demonstrate	 to	 the	
satisfaction	 of	 the	County	of	Ventura	 that	 the	 excavation	 activity	will	 not	 interfere	with	or	 affect	
groundwater	quality	and	quantity.		
8.	All	discretionary	development	shall	be	conditioned	for	the	proper	drilling	and	construction	of	new	
oil,	gas	and	water	wells	and	destruction	of	all	abandoned	wells	on‐site.		
9.	 New	 wells	 in	 the	 Oxnard	 Plain	 pressure	 basin	 shall	 not	 be	 allowed	 if	 they	 would	 increase	
seawater	intrusion	in	the	Oxnard	or	Mugu	aquifers.		
10.	 All	 new	 golf	 courses	 shall	 be	 conditioned	 to	 prohibit	 landscape	 irrigation	 with	 water	 from	
groundwater	 basins	 or	 inland	 surface	 waters	 identified	 as	 Municipal	 and	 Domestic	 Supply	 or	
Agricultural	Supply	in	the	California	Regional	Water	Quality	Control	Board's	Water	Quality	Control	
Plan	 unless	 either:	 a)	 the	 existing	 and	 planned	 water	 supplies	 for	 a	 Hydrologic	 Area,	 including	
interrelated	 Hydrologic	 Areas	 and	 Subareas,	 are	 shown	 to	 be	 adequate	 to	 meet	 the	 projected	
demands	for	existing	uses	as	well	as	reasonably	foreseeable	probable	future	uses	within	the	area,	
or	b)	it	is	demonstrated	that	the	total	groundwater	extraction/recharge	for	the	golf	course	will	be	
equal	 to	 or	 less	 than	 the	 historic	 groundwater	 extraction/recharge	 (as	 defined	 in	 the	 Ventura	
County	Initial	Study	Assessment	Guidelines)	for	the	site.	Where	feasible,	reclaimed	water	shall	be	
utilized	for	new	golf	courses.		
	
1.3.3	Programs	
		
1.	The	Public	Works	Agency	and	 the	United	Water	Conservation	District	will	 continue	 to	support	
the	Seawater	Intrusion	Abatement	Project.		
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2.	The	County	Public	Works	Agency	will	continue	to	enforce	Chapter	70	(Excavation	and	Grading)	of	
the	Uniform	Building	Code,	 as	 incorporated	by	 reference	 in	 and	amended	by	 the	Ventura	County	
Building	 Code,	 to	 ensure	 that	 any	 proposed	 grading	 in	 a	 waterway	 or	 wetland	 is	 adequately	
investigated	 and	 that	 any	 development	 incorporates	 appropriate	 design	 provisions	 to	 protect	
waterways	or	wetlands.		
3.	The	County	will	continue	to	support	the	Fox	Canyon	Groundwater	Management	Agency	Plan	for	
both	the	Upper	and	Lower	Aquifer	Systems.		
4.	The	County	Environmental	Health	Division	will	take	all	administrative,	fiscal	and	legal	measures	
necessary	to	provide	the	services	of	County	Service	Area	32.		
5.	The	Planning	Division	and	Public	Works	Agency	will	continue	to	coordinate	with	water	districts	
and	other	 appropriate	agencies	 to	establish	a	data	base	on	actual	 available	 supply,	projected	use	
factors	for	types	of	land	use	and	development,	and	threshold	limits	for	development	within	available	
water	resources.		
6.	The	Planning	Division	will	continue	to	promote	the	efficient	use	of	water	through	the	Landscape	
Design	Criteria	Program.		
7.	The	Public	Works	Agency,	in	cooperation	with	the	Environmental	Health	Division,	will	continue	
to	pursue	the	use	of	reclaimed	water	for	agricultural	irrigation.		
8.	The	Environmental	Health	Division	will	continue	to	monitor,	inspect	and	regulate	underground	
storage	tanks.		
9.	 The	 Environmental	 Health	 Division	 will	 continue	 to	 identify	waste	 disposal	 sites	 and	 seek	 to	
mitigate	impacts	to	water	resources.		
10.	 The	 Planning	 Division	 will	 prepare,	 for	 the	 consideration	 of	 the	 Board	 of	 Supervisors,	 a	
Countywide	 water	 conservation	 retrofit	 program	 to	 fund	 the	 installation	 of	 water	 conservation	
fixtures	 (defined	 as	 1.6	 gallons	 per	 flush	 toilets,	 one	 gallon	 per	 flush	 urinals	 and	 2.5	 gallons	 per	
minute	showerheads)	for	businesses	and	residents	located	within	Ventura	County.	
	
Sample	General	Plan	Policies	 from	Other	 Jurisdictions	 ‐	Applicable	to	Development	
Projects	
	

 “New	 [water]	wells	 in	 the	 Oxnard	 Plain	 Pressure	 Basin	 shall	 not	 be	 allowed	 if	 they	would	
increase	seawater	intrusion...”	

 “The	City	shall	continue	and	enhance	its	voluntary	water	conservation	program,	including	the	
mandatory	installation	of	ultra‐low	flush	toilets	and	reduced‐flow	shower	heads	and	faucets	
in	new	development.”	

 “Landscape	 Plans	 for	 discretionary	 development	 shall	 incorporate	 water	 conservation	
measures...”	

 “Discretionary	 development	 shall	 be	 conditioned	 to	 incorporate	 water	 conservation	
techniques	and	the	use	of	drought‐resistant	native	plants...”	

 “The	 California	 Department	 of	 Fish	 and	 Game,	 the	 U.S.	 Fish	 and	Wildlife	 Service,	 National	
Audubon	 Society	 and	 the	 California	 Native	 Plant	 Society	 shall	 be	 consulted	 when	
discretionary	development	may	affect	significant	biological	resources.	...”	

 “Buffer	 barrancas	 and	 creeks	 that	 retain	 natural	 soil	 slopes	 from	 development	 with	 a	
minimum	of	50	feet	of	natural	existing	or	restored	vegetation.”	

 	“Prohibit	placement	of	material	in	watercourses	other	than	native	plants	and	required	flood	
control	structures,	and	remove	debris	periodically.”	
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In	 the	 Ventura	 County	 General	 Plan	 2013	 Annual	 Report,	 the	 County	 Planning	 Department	
expressed	the	need	to	update	the	Water	Resources	Section	of	the	General	Plan:	
	
”Update	to	the	Resources	Chapter/Appendix	of	the	General	Plan	(Countywide):	The	SEIR	for	
the	focused	update	of	the	County	General	Plan	illuminated	the	need	to	update	certain	sections	within	
the	Resources	Chapter	and	Appendix;	 some	of	which	have	not	been	updated	 since	 the	 early	1980’s.	
Specifically,	the	Biological	Resources,	Water	Resources	and	Farmland	Resources	sections	are	in	need	of	
updating.”		
		
12.3.2	Additional	County	of	Ventura	Land	Use	Programs	Impacting	Water	Management		
	

A. One	Stop	Permitting	
The	 County	 of	 Ventura	 and	 many	 cities	 have	 undertaken	 significant	 outreach	 and	 coordination	
effort	to	 integrate	 land	use	decisions	and	water	management.	 	The	County	has	done	this	with	the	
“One	 Stop	 Permitting”	 process.	 	 	 Relevant	 Federal,	 State,	 County,	 and	 City	 water	 resource	
regulations	 and	 programs	 have	 been	 included	 in	 the	 online	 “One	 Stop	 Permitting,”	
http://onestoppermit.ventura.org/index.html.		Many	city	planning	websites	also	feature	integrated	
land	 use	 and	 water	 resource	 planning.	 	 For	 this	 discussion	 the	 County	 of	 Ventura’s	 “One	 Stop	
Permitting”	is	provided	as	an	example	and	serves	as	a	County‐wide	resource.		
	
“One	 Stop	 Permitting”	 brings	 together	 County	 agencies,	 divisions,	 land	 use	 planning	 and	 water	
resources	among	 them,	 in	 the	discretionary	permit	process.	 	 It	provides	both	an	overview	of	 the	
development	 process	 and	 step	 by	 step	 guidance	 to	 individuals	 seeking	 land	 use	 permits	 for	
residential	commercial,	and	industrial	development	projects	or	subdivisions	within	unincorporated	
Ventura	County.	 	Links	 to	water	 resource	protection	and	guidance	 from	Planning,	Environmental	
Health,	Flood	Plain	Management,	Watershed	Management,	and	others	are	provided.	 	The	web	site	
displays	 9	 steps	 of	 the	 permit	 process	 explaining	 the	 pre‐submittal,	 submittal,	 environmental	
review,	and	hearings	before	the	Planning	Commission	and/or	the	Board	of	Supervisors.		A	featured	
highlight	of	the	web	page	is	the	Countywide	Municipal	Stormwater	Quality	Permit	(MS	4	Permit).	

B. Municipal	Stormwater	Permit	(MS4)	
Since	 the	 completion	 of	 the	 2006	 IRWMP	 and	 now	 included	 in	 “One	 Stop	 Permitting”,	 Ventura	
County	and	 cities	have	adopted	and	amended	a	host	of	permits	and	ordinances	 that	affect	water	
resources.	 	 This	 includes	 the	 Ventura	 County	Municipal	 Stormwater	 Permit	 ‐	MS4	 issued	 by	 the	
California	Regional	Water	Quality	Control	Board	on	 July	8,	2010	and	subsequent	amendment	and	
adoption	 of	 the	 County	 Stormwater	 Quality	 Management	 (SWQM)	 Ordinance	 No.	 4142.	 	 New	
development	 or	 redevelopment	 as	 defined	 by	 the	 ordinance	 must	 comply	 with	 water	 quality	
protection	 measures	 through	 the	 permit	 process.	 Under	 the	 Municipal	 Stormwater	 Permit,	 the	
County	is	required	to	regulate	discharges	into	the	County	Storm	Drain	System	to	protect	quality	of	
the	 Waters	 of	 the	 State.	 	 	 In	 addition,	 a	 Ventura	 County	 Technical	 Guidance	 Manual	 provides	
detailed	design	guidelines	for	stormwater	retention	and	Best	Management	Practices	(BMP’s).		The	
Watershed	Protection	District	 requires	compliance	with	stormwater	discharge	along	with	NPDES	
construction	 requirements,	 construction	 BMP’s	 for	 less	 than	 1	 acre	 of	 soil	 disturbance,	 post	
construction	 requirements	 for	 single	 family	 hillside	 homes,	 horse	 manure	 management,	 and	
watershed	protection	ordinance	for	projects	which	may	affect	a	watercourse	or	district	facilities.		
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The	MS4	permit,	Technical	Guidance	Manual	along	with	the	US	EPA	Management	Wet	Weather	with	
Green	 Infrastructure	 and	 Low	 Impact	 Development	 (LID)	 provides	 a	 significant	 step	 forward	 in	
guiding	protection	of	water	resources	and	ensuring	interaction	between	watershed	managers	and	
city	councils/Board	of	Supervisors.	

C. 						Water	Quality	Testing,	Soils	Report,	and	Water	Will	Serve	
“One	 Stop	 Permitting”	 provides	 information	 on	 regulations	 and	 policies	 as	well	 as	 brochures	 for	
each	permitting	agency.	 	 For	example,	 if	 a	project	will	be	utilizing	a	water	well	 for	water	supply,	
applicants	must	submit	water	quality	testing	and	a	soils	report	for	projects	utilizing	onsite	sewage	
treatment	 systems.	 	 Requirements	 are	 provided	 for	 projects	 utilizing	 onsite	 sewage	 treatment	
systems,	 water	 board	 requirements	 for	 subdivision	 of	 3	 or	 more	 lots	 utilizing	 onsite	 sewage	
treatment	systems	and	a	technical	 information	manual	for	onsite	sewage	treatment	systems.	 	The	
County	Environmental	Health	Division	(EHD)	also	requires	a	Water	Supply	Certificate	 (will	 serve	
letter)	from	the	water	district	to	provide	water	to	a	newly	created	subdivision	and	in	compliance	
with	state	laws.			

Wetland	 Project	 Permitting	 Guide	 and	 Guide	 to	 Native	 and	 Invasive	 Streamside	 Plants	 ‐	 Grant	
programs	geared	to	integrating	water	resource	and	land	use	have	resulted	in	creation	of	a	Wetland	
Project	Permitting	Guide	http://www.ventura.org/rma/planning/pdf/bio/FinalPDF.pdf	and	Guide	
to	 Native	 and	 Invasive	 Streamside	 Plants		
http://www.ventura.org/rma/planning/pdf/bio/compwebRipPlntGde.pdf.	 	 Both	 are	 included	 in	
“One	Stop	Permitting”.			

D. Conservation	Parcels	
	

	Amendment	of	the	County	Non‐Coastal	Subdivision	Ordinance	and	Land	Conservation	Act	Contract	
Guidelines	allows	 for	Conservation	Parcels,	which	may	otherwise	be	non‐conforming	parcels,	but	
can	be	donated	or	sold	to	a	Land	Conservation	Organization	that	have	targeted	rivers	and	wetlands	
for	permanent	protection.					
	

E. 		Groundwater	and	Watershed	Protection	
	

Groundwater	use	 requires	 a	different	 set	 of	 guidelines	 and	ordinances	 through	 the	Groundwater	
section	 of	 the	 Watershed	 Protection	 District.	 	 	 Subdivisions	 are	 restricted	 based	 upon	 Nitrate	
loading	for	impacted	groundwater	basins,	along	with	nitrate	loading	of	septic	systems.		
	

F. 			Floodplain	Management	Ordinance	
	

Ventura	 County	 is	 highly	 vulnerable	 to	 damage	 from	 floods	 due	 to	 the	 geographic	 location	 and	
orographic	 conditions.	 Since	 1992,	 there	 have	 been	 five	 Presidential	 disaster	 declarations	 for	
flooding	 in	Ventura	County.	 	 	 In	addition,	at	 least	every	five	years,	a	 flood	or	 flood‐related	hazard	
causes	 damage	 that	 is	 not	 significant	 enough	 for	 a	 disaster	 declaration	 but,	 nonetheless,	 costs	
county	residents,	businesses,	and	taxpayers	millions	of	dollars.	This	risks	posed	by	these	hazards	
increase	as	the	county’s	population	continues	to	grow.			
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Watershed	Protection	District	(WPD)	implements	the	Floodplain	Management	Ordinance	3841	on	
behalf	of	the	County	of	Ventura	to	ensure	compliance	with	the	National	Flood	Insurance	Program.		
This	 includes	permit	 review	 for	 structures	built	 in	 the	 floodplain	and	evaluation	of	 site	plans	 for	
developments	that	include	identified	floodplains.	For	incorporated	jurisdictions,	each	city	serves	as	
the	floodplain	manager	for	its	sphere	of	influence.	
	

G. Flood	Mitigation	Plan	
	
The	 Ventura	 County	 WPD	 has	 developed	 a	 flood	 mitigation	 plan	 in	 parallel	 with	 the	 multi‐
jurisdictional	hazard	mitigation	plan	 for	Ventura	County.	 	 	The	 flood	mitigation	plan	will	 address	
planning	 for	 risks	 associated	 with	 flooding,	 post‐fire	 debris	 flow,	 and	 dam	 failure.	 It	 will	 also	
address	how	to	mitigate	and	reduce	the	number	of	repetitive	loss	structures	in	the	county.			Actions	
listed	in	the	Flood	Mitigation	Plan	that	link	land	use	with	flood	mitigation	include:			
	

o Review	Ventura	 County	 General	 Plan,	 Zoning	 Ordinance,	 Subdivision	Ordinance,	 and	 Flood	
Plain	Management	Ordinance	for	consistency.	

	
o Coordinate	more	closely	with	the	State	Coastal	Conservancy,	the	Nature	Conservancy,	and	the	
Friends	of	the	Santa	Clara	River	in	their	efforts	to	acquire	and	manage	the	lower	Santa	Clara	
River	 corridor	 to	 allow	 for	 the	 restoration	 of	 the	 natural	 processes	 of	 the	 river	 to	 prevent	
continued	flooding	and	damage.	

	
H. Green	Building	Codes	

	
The	 2010	 Ventura	 County	 Building	 Code	 incorporates	 changes	 based	 on	 the	 State	 of	 California	
CalGreen	 Code	 Title	 24.	 	 	 This	 includes	 expedited	 processing	 for	 structures	 voluntarily	 in	
compliance	 with	 the	 California	 Green	 Building	 Code	 Tier	 1	 and	 Tier	 2.	 	 	 Provision	 for	 onsite	
drainage	with	permeable	features	to	allow	percolation	and	filtration,	water	conservation	measures,	
low	 impact	 development	 features,	 water	 efficient	 plumbing	 links	 land	 use	 practices	 in	 direct	
response	to	water	resource	concerns.						
	

I. 										CEQA	Review	
The	 California	 Environmental	 Quality	 Act	 Review	Process	 is	 also	 presented	 in	 detail	 in	 the	 “One	
Stop	Permitting”	web	site.		This	process	is	dependent	upon	the	technical	review	of	each	responsible	
agency	and	input	from	the	public	on	proposed	development.	To	guide	this	process	the	County	has	
developed	 the	 Initial	Study	Assessment	Guidelines	 (ISAG).	 	 ISAG	provides	a	method	 to	determine	
significant	 impacts	and	potential	mitigation	measures	as	a	result	of	proposed	development.	 	Each	
issue	area	 such	as	 land	use,	biological	 resources,	water	 resources,	 agriculture,	 transportation,	 air	
quality,	 etc.	 and	 is	 defined	 based	 upon	 the	most	 recent	 science	 and	 expertise	 of	 the	 responsible	
agency.			

As	a	result	of	the	recent	ability	to	clearly	identify	and	map	resources	with	Geographic	Information	
System	(GIS)	data,	water	resource,	groundwater,	and	biological	 resource	data	have	become	more	
available	and	known.			Several	grant	programs	developed	definitive	methods	of	evaluating	impacts	
and	 developed	 acceptable	 mitigations	 based	 on	 the	 expertise	 and	 input	 of	 many	 scientists,	
biologists,	 botanists,	 from	County,	 State	 and	 Federal	 Agencies.	 	 The	 ISAG’s,	 as	 amended	 in	 2011,	
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provide	a	greater	degree	of	specificity	and	confidence	in	protecting	the	County’s	
water	and	biological	resources.			
	
A	few	examples	of	CEQA	review	requirements	include:	
	

 Groundwater	 Quantity	 	 	 	 “Any	 land	 use	 that	 will	 directly	 or	 indirectly	 decrease,	 either	
individually	or	cumulatively,	the	net	quantity	of	groundwater	in	a	basin	that	is	overdrafted,	
shall	be	considered	to	have	a	potentially	significant	impact.”	

	
 	Surface	Water	Quality	 	 “For	 proposed	 land	 uses	where	 the	 resulting	 surface	water	 quality	

impacts	are	known	by	previous	data	at	other	sites	or	on‐site	data,	they	should	be	compared	
with	the	objectives	 for	groundwater’s	contained	in	the	most	recently	adopted	4A,	3	or	5D	
Plans.”	

	
J. Aligning	 Land	 Use	 and	 Water	 Quality	 Protection	 in	 Ventura	 County	 ‐	 A						

watershed‐based	 strategy	 for	 Ventura	 County	 communities	 (Local	
Government	Commission	Report)		

	
	
Ventura	 County	was	 one	 of	 three	 counties	 selected	 for	 the	 2006	 Local	 Government	 Commission	
(LGC)	study	on	Ventura	County	Watersheds	and	Land	Use	Planning.	 	The	County	is	highlighted	in	
the	 LGC	 First	 Stop	 Shop	 for	 Water	 Resources	 web	 page.	 	 http://water.lgc.org/ventura/ventura‐
county‐project‐background.	 LGC	 worked	 with	 local	 governments,	 water	 agencies,	 and	 local	

residents	 and	 businesses	 to	 enhance	 the	 protection	 of	 water	 resources	
through	better,	more	coordinated	land	use	decisions.	The	LGC	Study	offers	
an	in	depth	review	of	existing	land	use	design,	ordinances,	general	plans	
and	 policies	 and	 offers	 suggestions	 for	 improvement	 in	 the	 future.	 	 One	
conclusion	of	the	report	is	that	“Ventura	County	and	the	10	cities	within	it	
have	 a	 history	 of	 relatively	 advanced	 land	 use	 planning	 and	 watershed	
management	 protection.	 	 	 However,	 the	 County	 is	 poised	 for	 additional	
growth,	 and	 the	 ultimate	 shape	 of	 that	 growth	 will	 either	 support	 or	
hinder	watershed	protection	in	the	region.”			

The	 LGC’s	 Ahwahnee	 Water	 Principles	 provide	 the	 framework	 for	 the	
study	 based	 upon	 planning	 principles	 that	 implement	 watershed	 based	
strategies.	 	 This	 includes	natural	 systems	and	green	 infrastructure,	 infill	

and	 redevelopment,	 compact	 design,	 use	 mix,	 streets	 and	 mobility,	 parking	 and	 loading,	 and	
watershed	 planning	 through	 compact	 district	 design.	 	 Recommendations	 include	 an	 audit	 to	 be	
performed	 by	 each	 jurisdiction	 to	 remove	 undesirable	 land	 uses	 from	 sensitive	 water	 resource	
areas	and	to	more	closely	integrate	watershed	protection	with	the	land	use	process.				
	
Ahwahnee	Water	Principles:	

The	County	of	Ventura	and	the	cities	of	Ventura,	Santa	Paula	and	Port	Hueneme	are	signatory	to	the	
Ahwahnee	 Water	 Principles	 for	 Resource	 Efficient	 Land	 Use,	
http://www.lgc.org/ahwahnee/ahwahnee_water_principles.pdf.	 	 	 The	 Principles	 promote	 compact	
community	 design,	 mixed	 use,	 walkable	 transit	 oriented	 development	 to	 minimize	 urban	 runoff,	
identification	of	wetlands,	flood	plain,	open	space	and	native	habitat	identified	to	preserve	and	restore	
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for	 flood	 protection,	 water	 quality	 improvement,	 groundwater	 recharge,	
permeable	surfaces	instead	of	hardscape	for	driveways	and	streets,	dual	plumbing,	community	design	
for	recycled	water	use,	and	urban	water	conservation,	and	water	efficient	plumbing	fixtures.			

	
	In	 recent	 years	 some	 local	 cities	 and	 the	 County	 have	 taken	 further	 actions	 to	 implement	
recommendations	in	the	LGC	report.		For	example,	the	County	of	Ventura	has	revised	the	landscape	
ordinance	 and	 guidelines	 for	 treating	 stormwater,	 stabilizing	 slopes	 and	 controlling	 erosion.		
Parking	standards	in	the	non	‐coastal	zoning	ordinance	require	a	demonstration	of	compliance	with	
stormwater	 management	 requirements.	 Parking	 area	 design	 must	 incorporate	 methods	 of	
accommodating	infiltration	or	filtration	onsite	through	pervious	pavements,	drainage	swales,	bio‐
retentions	areas,	tree	box	filters,	dry	swales,	or	other	means.		The	County	General	Services	Agency	
received	a	grant	to	 install	a	permeable	surface	parking	area	 for	 its	maintenance	facilities.	 	Future	
retrofits	to	parking	areas	are	planned	in	other	parts	of	the	County	campus.	

	
Table	12‐1	

Programs,	Plans,	Policies	Linking	Land	Use	and	Water	Management	
	

Jurisdiction  Program, Policy or 
Planning Effort 

IRWM Plan 
Goals 

Addressed  

Purpose/Status 

County and 
Cities, Urban 
Water Suppliers 

Urban Water Management 
Plan 
(UWMP) 

 

1 and 5 

Prepared by California's urban water suppliers 
every five years to support their long‐term 
resource planning and ensure adequate water 
supplies are available to meet existing and future 
water demands. Every urban water supplier that 
either provides over 3,000 acre‐feet of water 
annually or serves more than 3,000 connections is 
required to assess the reliability of its water 
sources over a 20‐year planning horizon 
considering normal, dry, and multiple dry years. 
This assessment is to be included in its UWMP 
and submitted to the Department of Water 
Resources 

Countywide  Water Management Plan ‐ 
1980; 1994 ‐ 2004 

1, 2, 3, 4 and 6  Addresses water supply, water quality and long 
range population forecast. The County General 
Plan requires discretionary projects to be 
consistent with the policies of the Water 
Management Plan (Policy 1.3.2.1).    

County    County General Plan ‐ 
Agricultural Land 
Protection 

 
1, 2, 3, 4, 5 and 
6 

General Plan Update in 1984 to create 
agricultural land use and 40‐acre lot minimum. 
Protects agricultural operations and promotes 
urban development within existing cities and 
urban areas. Water supply and quality benefits by 
retaining agriculture on prime soils. 
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Jurisdiction  Program, Policy or 
Planning Effort 

IRWM Plan 
Goals 

Addressed  

Purpose/Status 

County and 
Cities  
 

Guidelines for Orderly 
Development  
 
Compact Design/Separate 
Communities  

 
2, 3, 4 and 5 

Adopted in 1969 by the Board of Supervisors, all 
City Councils within Ventura County and the Local 
Agency Formation Commission. The Guidelines 
state that urban development should be located 
within incorporated cities whenever or wherever 
practical.  

County and 
Cities  

 
Greenbelt Agreements 

 
 
4 and 5 

Voluntary agreements between the Board of 
Supervisors and one or more City Councils 
regarding development of agricultural and/or 
open space areas beyond city limits.  Cities 
commit to not annex any property within a 
greenbelt while the Board agrees to restrict 
development to uses consistent with existing 
zoning.   

 
 
Cities and 
County  

 
 
Save Open Space and 
Agriculture Agreement 
(SOAR)  
General Plan Amendments
 

 
 
 
 
2, 3, 4 and 5  
 

Adopted for cities of Camarillo, Fillmore, 
Moorpark, Oxnard, Santa Paula, Simi Valley, and 
Thousand Oaks, the SOAR ordinances and 
initiatives establish “City Urban Restriction 
Boundary” (CURB) lines around each city and 
require city voter approval before any land 
located outside the CURB lines can be developed 
under the city’s jurisdiction for urban purposes. 
The County SOAR ordinance requires countywide 
voter approval of any change to the County 
General Plan involving the “Agricultural,” “Open 
Space” or “Rural” land use map designations, or 
any change to a General Plan goal or policy 
related to those land use designations.   

 
 
County   

 
 
Conservation Parcel 

 
 
2, 3, 4 and 5 

Ventura County approved changes to Subdivision 
and Zoning Ordinances and Land Conservation 
Act LCA) Guidelines to make it simpler to donate 
or sell land to a conservation organization.  
Applies to non‐coastal land.  For example, 
wetlands adjacent to agricultural land undergoing 
large lot subdivision can be retained in perpetuity 
for their green infrastructure and habitat value. 
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Jurisdiction  Program, Policy or 
Planning Effort 

IRWM Plan 
Goals 

Addressed  

Purpose/Status 

   
 
County 

  
 
Development‐Related 
Guidelines 
 

 
 
 

1, 2, 3, 4, 5 and 
6 

 Efficient Model Home Requirements “Each 
model home in the complex, including 
the low‐water use models, shall be 
equipped with a water meter to generate 
records on how much water the 
landscape uses …”  

 Landscape Approval/Installation 
Verification “Maintenance Program: 
Landscapes of residential common areas 
and commercial and industrial projects 
shall be carefully and competently 
maintained to ensure water efficiency 
and high quality appearance.” 

 
 
 
County 

 
 
Other Plan Policies 
 

1 and 6   “Encourage tiered rate structures and 
water allocations to limit water use by 
providing an economic incentive to use 
water efficiently.”     

 ”Defer installation of required landscape 
during drought conditions.”  

 

 
 
County 

 
 
Flood Mitigation Plan 
 

 
 
2, 3, 4, 5 
and 6 

 “Maintain flood control and storm drains, 
in accordance with habitat preservation 
policies, through periodic dredging, 
repair, de‐silting, and clearing to prevent 
any loss in their effective use.” 

 

	
1. Reduce	 dependence	 on	 imported	 water	 and	 protect,	 conserve	 and	 augment	 water	

supplies	
2. Protect	and	improve	water	quality		
3. Protect	people,	property	and	the	environment	from	adverse	flooding	impacts	
4. Protect	and	restore	habitat	and	ecosystems	in	watersheds		
5. Provide	 water‐related	 recreational,	 public	 access,	 stewardship,	 engagement	 and	

educational	opportunities	
6. Prepare	for	and	adapt	to	climate	change 
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12.3.3	 Interaction	 of	 Planning	 Agencies	 and	 Water	 Management	 Agencies	 in	 Ventura	
County	
	
The	Watersheds	 Coalition	 of	 Ventura	 County	 (WCVC),	 formed	 in	 April	 2006,	 has	 established	 an	
essential	 link	 between	 land	 use	 planning	 entities	 and	 water	 resource	 managers.	 	 	 The	 WCVC	
members	 represent	 virtually	 all	 stakeholders	 in	water	management	 including	 representatives	 of	
local	 cities	 and	 the	 County.	 	 	 The	 WCVC	 consists	 of	 over	 60	 local	 agencies	 that	 are	 actively	
participating	in	the	WCVC	IRWM	Program.	WCVC	encompasses	planning	efforts	for	the	three	major	
watersheds	in	the	County,	the	Ventura	River,	Santa	Clara	River	and	Calleguas	Creek	watersheds.			
	
The	Ventura	River	Watershed	Council	is	a	stakeholder	group	for	watershed	planning	in	the	Ventura	
River	Watershed.	It	is	an	open	group	with	active	participation	by	government	agencies,	water	and	
sanitation	 districts,	 environmental	 and	 educational	 non‐profits,	 agricultural	 organizations,	
community	volunteer	groups,	as	well	as	engineers,	biologists,	businesses	and	private	citizens.		The	
Watershed	 Council	 is	 a	 key	participant	 in	WCVC,	 contributed	 to	 the	 development	 of	 the	Ventura	
County	 Integrated	 Water	 Management	 Plan,	 and	 is	currently	 working	 on	 development	 of	 a	
watershed	management	plan	for	the	Ventura	River	watershed.			

The	 Santa	Clara	River	Watershed	Committee	 (SCRWC)	was	 formed	 in	 July	2006	 as	 a	 coalition	 of	
stakeholders	addressing	issues	critical	to	the	watershed.	The	SCRWC	is	engaged	in	a	variety	of	local	
planning	 efforts	 including	 development	 and	 implementation	 of	 the	 IRWMP,	 implementation	 of	
integrated	projects	identified	in	the	IRWMP	with	Prop.	50	funds,	and	development	of	future	project	
ideas	to	address	the	objectives	developed	by	the	Committee	

The	Calleguas	Creek	Watershed	Management	Plan/IRWMP	was	prepared	under	the	auspices	of	the	
Calleguas	Creek	Steering	Committee	and	included	stakeholders	from	local	Cities,	water	districts	and	
planning	entities,	among	many	others.	The	Land	Use	Subcommittee	of	the	Calleguas	Creek	Steering	
Committee	provides	a	link	between	local	planning	agencies	and	the	IRWMP	by	offering	a	forum	for	
discussion	 in	 their	 meetings,	 providing	 accurate,	 consistent	 land‐use	 planning	 information,	 and	
incorporating	local	planning	documents	and	goals	into	the	project	objectives.	
	
Development	of	this	IRWM	Plan	and	associated	implementation	strategies	is	also	being	coordinated	
with	 the	 planning/community	 development	 directors	 of	 the	 ten	 Cities	 and	 County	 through	 the	
City/County	 Planning	 Association	 (CCPA).	 	 A	 number	 of	 water	 management	 strategies	 can	 be	
effectively	implemented	through	land‐use	policies	and	controls,	many	of	which	are	already	in	place	
throughout	Ventura	County.	
	
City	and	County	planning	commissions,	city	councils	and	Board	of	Supervisors	interact	with	water	
resource	managers	on	plans,	policies,	grants,	and	through	committees	and	forums		
	
such	as	WCVC.			The	input	of	water	resource	managers	is	sought	throughout	the	land	development	
process	which	is	discussed	further	in	the	next	section.			
	
There	are	other	forums	or	groups	that	provide	for	input	and	collaboration	on	land	use	and	water	
resources.		Table			12‐2	provides	a	list	of	each	group	or	forum,	its	jurisdiction	and	purpose.		
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	TABLE	12‐2	

Water	Management	and	Land	Use	‐	Interaction	of	Land	Use	Decision‐Making	Bodies	and	Water	
Agencies	

Groups or 
Forum 

Jurisdiction   Purpose/Function and Frequency of Meeting/Interaction 

Watershed 
Coalition of 
Ventura County 
 WCVC.org 

City/County/Region    The coalition is comprised of a consortium of local cities, wholesale and retail water agencies, 
special districts, the County of Ventura, and non‐governmental agencies interested in promoting 
and implementing integrated regional water management planning efforts in Ventura County.   
The primary objectives of the WCVC are to: Reduce dependence on imported water and protect, 
conserve, and augment water supplies; Protect and improve water quality; protect people, 
property, and the environment from adverse flooding impacts;  Protect and restore habitat and 
ecosystems in our watersheds; Provide water‐related public access, recreational, and educational 
opportunities. Meetings are monthly within each of three watersheds.  

City County 
Planning 
Association 

Cities/County 
Planning/VCTC/APCD 

CCPA  is  composed  of  Land  Use  Planning  representatives  from  all  ten  cities,  County,  Ventura 
Transportation Commission (VCTC), and Air Pollution Control District (APCD). The group has been 
meeting  monthly  since  the  1970’s  and  provides  input  on  regional  projects.    CCPA  has  been 
involved in review of the IRWM plan.  

VCOG 
www.venturaco
g.org 
 

City/County  The Ventura Council of Governments (VCOG) is a voluntary joint powers authority representing the 
10 cities of Ventura County as well as the County. VCOG's goal is to facilitate cooperative subregional 
and regional planning, coordination and technical assistance on issues of mutual concern. VCOG is 
based on the premise that Ventura County can have more representation without more government 
and that issues of common concern often extend beyond the purview of local jurisdictions and 
agencies, requiring insight and input from a wide range of affected interests. VCOG holds workshops 
and provides input on land use/water resource issues including Sustainable Communities, Low 
Impact Development, Population Forecasts and Water Resources.   
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Groups or 
Forum 

Jurisdiction   Purpose/Function and Frequency of Meeting/Interaction 

Local Agency 
Formation 
Commission 
http://www.ven
tura.lafco.ca.go
v/ 

Countywide  LAFCos implement state law requirements and state and local policies relating to boundary changes 
for cities and most special districts, including spheres of influence, incorporations, annexations, 
reorganizations and other changes of organization. In this capacity the Ventura LAFCo is the 
boundary agency for cities and most special districts in Ventura County. 

Ventura County 
Watershed 
Protection 
District/RMA/ 
Stormwater 
groups  
onestoppermit.
ventura.org/ 

Countywide 
MS4 permit 

The County Stormwater Program reviews proposed land development projects to prevent adverse 
impacts to the surface water quality and ensure compliance with requirements in the National 
Pollutant Discharge Elimination System (NPDES) Ventura County Stormwater Municipal Permit No. 
CAS004002 issued by California Regional Water Quality Control Board (RWQCB) – Los Angeles Region 
(MS4). The County Stormwater Program's project review process generally focuses on the following 
areas: Post‐construction impact on stormwater runoff; Construction, demolition, or soil disturbance 
impact on stormwater runoff; Proposed land use impact on surface water quality; Compliance with 
the County General Plan and Area Plans for water quality/resources: Potential impact of stormwater 
discharge from material storage areas, hazardous materials handling or storage areas, other outdoor 
work areas; Potential of stormwater discharge to impair the beneficial uses of the receiving waters; 
Potential impact of stormwater discharge to cause significant harm on the biological integrity of the 
waterways and waterbodies; Potential for significant changes in the flow velocity or volume of storm 
water runoff to cause harm to or impair the beneficial uses of natural drainage systems; and 
Potential for significant increases in erosion at the project site or surrounding areas. 
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12.4 Future Efforts to Establish Stronger Integration of Land Use Planning and 
Water Management 
	
Ventura	County	 is	projected	 to	have	a	population	of	 approximately	1	million	by	2050.	 	 	How	 the	
County	 grows	 will	 determine	 future	 water	 consumption	 rates	 and	 how	 pollution	 prevention	
measures	 are	 implemented.	 	 The	 effects	 of	 population	 growth	 and	 development	 practices	 were	
recognized	by	the	California	Water	Plan	when	it	indicated:	“Traditional	land	use	patterns	consume	
more	water	 and	 increase	 surface	 runoff,	 relative	 to	more	 compact	 and	 sustainable	 development.		
When	prime	 and	 productive	 farmlands	 are	 converted	 to	 urban	 development,	 agriculture	may	 be	
displaced	 to	other	 locations,	which	 can	 impact	water	 and	other	 resources	uses	 (California	Water	
Plan	2009,	page	24‐10).			

The	manner	 in	which	 new	 development	 occurs	 can	 have	 indirect	 effects	 on	watersheds	 and	 the	
resources	 they	 support.	 	 For	 example,	 new	 studies	 demonstrate	 that	 wildfire	 risk	 increases	 in	
California	 will	 be	 driven	 to	 a	 large	 extent	 by	 changes	 in	 land	 use	 and	 development.	 	 Modeled	
simulations	estimate	that	property	damage	from	wildfire	risk	could	be	as	much	as	35	percent	lower	
if	 smart	growth	policies	were	adopted	and	 followed	than	 if	 there	 is	no	change	 in	growth	policies	
and	patterns	(Our	Changing	Climate,	2012).	

Watershed	management	is	a	broad‐based	method	used	by	land	use	planners	for	resolving	specific	
water	issues	within	a	drainage	basin.		Even	land	use	practices	on	a	small	portion	of	a	watershed	can	
have	 serious	 consequences.	 	 For	 example,	 impervious	 surfaces	 result	 in	 more	 rapid	 and	 larger	
amounts	of	surface	runoff.	 	This	change	in	runoff	can	alter	stream	flow	and	watershed	hydrology,	
reduce	 groundwater	 recharge,	 increase	 stream	 sedimentation,	 and	 increase	 the	 need	 for	
infrastructure	 to	 control	 stormwater	 runoff.	 	 Integrating	ecosystem	 functions	as	part	of	 the	 rural	
and	urban	development	can	avoid	conflicts	with	water	resources	(California	Water	Plan	2009).			

Recent	Legislation	Encouraging	Compact	Sustainable	Development	

AB	857,	passed	 in	2002,	 establishes	 three	priorities	 that	encourage	all	 state	agencies	 to	promote	
infill	 development	within	 existing	 communities,	 protect	 the	 state's	most	 valuable	 environmental	
and	 agricultural	 resources,	 and	 encourage	 efficient	 development	 patterns	 overall.	 SB	 375,	
Sustainable	Communities	and	Climate	Protection	Act	of	2008,	sets	emission	reduction	targets	and	
incentives	 for	 local	 governments	 to	 support	 sustainable	 growth	 patterns	 and	 AB	 32,	 Global	
Warming	Solutions	Act	of	2006,	establishes	a	target	to	reduce	statewide	carbon	emissions	to	1990	
by	 the	 year	 2020.	 	 SB	 732	 provides	 a	 statutory	 framework	 to	 implement	 new	 programs	 under	
Proposition	84	and	establishes	 the	Strategic	Growth	Council	 to	 coordinate	 the	program	aimed	at	
improved	air,	water	and	transportation.			AB	162	was	passed	in	2007	as	part	of	a	package	of	six	bills	
addressing	flood	risk	management	and	flood	protection	in	California.	This	bill	specifically	requires	
additional	consideration	of	 flood	risk	 in	 local	 land	use	planning	throughout	California	and	named	
the	Department	 of	Water	 Resources	 (DWR)	 as	 a	 source	 for	 floodplain	 information	 and	 technical	
data	that	local	governments	will	need	to	comply	with	AB	162.			

The	 following	 issue	areas	 identify	opportunities	 for	a	better	working	relationship	between	water	
managers	and	land	use	decision	makers.				
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IRWMP,	WCVC	and	Ahwahnee	Water	Principles	

A	purpose	and	function	of	the	IRWM	Plan	and	the	WCVC	could	be	to	review	future	increments	of	
growth	 and	 development	 within	 the	 County	 to	 promote	 watershed	 protection.	 The	 IRWM	 Plan	
serves	 this	 purpose	 two	 fold	 by	 ensuring	 ongoing	 communication	 and	 participation	 of	 water	
managers	in	land	use	decisions	and	by	providing	incentives	with	grant	funding	for	essential	water	
supply	and	water	quality	projects.		The	County	and	cities	can	continue	to	implement	the	sustainable	
development	principles	(Ahwahnee	Water	Principles)	to	adequately	prepare	for	the	next	increment	
of	growth.			

Continue	to	Implement	Watershed‐Based	Planning	

Jurisdictional	boundaries	(City/County,	and	water	service)	and	 land	use	decisions	based	on	those	
boundaries	 can	 present	 a	 barrier	 to	watershed	 based	 planning.	 	 Development	 projects	 that	may	
result	 in	 negative	 impacts	 or	 increased	 costs	 for	 protection	 of	 groundwater	 recharge,	 flood	
protection,	and	runoff	may	nevertheless	be	approved	because	of	existing	general	plan	and	zoning	
designations.	 		Watershed	based	planning	may	require	jurisdictions	to	review	their	land	use	plans	
to	redirect	growth	(rezone)	away	from	sensitive	resources	such	as	flood	plains	and	water	recharge	
areas	and	plan	for	growth	through	higher	density	 in	existing	urbanized	areas.	 	Local	 jurisdictions	
should	consider	updating	and	amending	zoning	designations	and	permit	conditions	for	land	in	close	
proximity	to	river	and	creek	corridors,	flood	plains	and	aquifer	recharge	areas.			

Implement	 Local	 Government	 Commission	 (LGC)	 Land	 Use	 and	 Water	 Quality	
Recommendations		

The	 LGC	 report	 provides	 guidance	 for	 the	 compatibility	 of	 future	 growth	 and	 development	with	
watershed	and	water	quality	protection.			To	date	it	provides	the	most	comprehensive	overview	of	
Ventura	 County	 land	 use	 plans	 and	 ordinances	 for	 consistency	 with	 the	 Ahwahnee	 Principles.			
Recommendations	are	provided	for	each	subject	area	such	as	natural	systems,	green	infrastructure,	
infill	 and	 redevelopment,	 compact	 design,	 etc.	 	 	 A	Watershed	Planning	 code	 audit	 is	 provided	 to	
review	planning	documents	for	consistency	with	watershed	planning	principles.			

WCVC,	CCPA,	and	local	jurisdictions	can	provide	forums	for	review	of	the	LGC	Report	and	consider	
the	 procedural	 and	 policy	 changes	 that	 may	 be	 needed	 for	 consistency	 with	 the	 Ahwahnee	
Principles	and	LGC	report	recommendations.			

Continue	to	Implement	Natural	Floodplain	Management	Projects	

Management	of	flood	prone	areas	has	often	focused	on	hard	structures	to	move	flood	waters	away	
from	people	and	properties	using	a	confined	waterway	or	water	body.	Under	such	a	framework,	the	
floodplain	 served	 a	 singular,	 human‐centered	 role	 as	 a	 conveyance	 network	 to	 pass	 the	 “excess”	
water	as	quickly	as	possible,	with	no	consideration	of	the	loss	of	ecological	function,	the	potential	
damage	to	downstream	property	owners,	or	the	cultural,	economic,	or	environmental	effects	of	that	
strategy.	 Further,	 floodplains	 have	 been	 viewed	 as	 suitable	 sites	 for	 human	 development;	 the	
concern,	if	any,	has	been	to	ensure	that	structures	built	there	are	elevated	above	some	minimal		
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flood	 level,	 so	 they	 are	 considered	 “safe,”	 and	 also	 to	 insure	 them.	 In	 coastal	 areas,	 the	 typical	
approach	has	been	 to	place	development,	 especially	 residences,	 as	 close	 to	 the	water	 as	possible	
and	 then,	 if	 necessary,	 to	 use	 structural	measures	 to	 prevent	 the	 beach	 eroding.	 (Association	 of	
State	Floodplain	Managers,	Floodplain	Management,	More	than	Flood	Loss	Prevention,	09/16/08)	
	
Increases	 in	 flood	 losses	 and	 environmental	 degradation	 have	 made	 it	 clear	 that	 the	 floodplain	
cannot	 be	 viewed	 simply	 as	 a	 conveyance	 channel	 to	 keep	water	 away	 from	people.	Nor	 can	we	
continue	to	implement	flood	damage	reduction	measures	without	considering	impacts	to	riparian	
and	coastal	ecosystems.	
	
In	order	to	regain	the	sustainability	of	water‐based	ecosystems	and	resources,	new	approaches	to	
floodplain	 management	 must	 be	 adopted.	 The	 recommendations	 of	 the	 Association	 of	 State	
Floodplain	Managers	are:		
(1)	 Set	 a	 policy	 that	 the	 natural	 functions	 and	 resources	 of	 flood	 prone	 areas	 are	 worthy	 of	
protection	and	should	not	be	sacrificed	for	human	development.	
(2)	 Prevent	 new	 development	 from	 encroaching	 on	 flood	 prone	 and	 environmentally	 sensitive	
areas.	
(3)	Remove	existing	development	from	flood	prone	and	environmentally	sensitive	areas	whenever	
possible.	
(4)	Rehabilitate	and	restore	degraded	riparian	and	coastal	resources.	
(5) Incorporate	into	all	public	and	private	activities	at	all	levels	a	respect	for	and	understanding	of	

the	functions	and	resources	of	flood	prone	areas	along	our	coasts	and	waterways.	
	
Adopt	Watercourse	Setback	Ordinances	with	Riparian	Corridor	Buffers		
	
The	 LGC	 “First	 Stop	 Shop	 for	 Water	 Resources’	 offers	 a	 “Tools”	 link	 that	 provides	 extensive	
information	on	watershed	planning	efforts	as	well	as	sample	ordinances	and	examples.		An	example	
of	one	community’s	watercourse	setback	ordinance	follows:	

The	model	ordinance	and	 resolution	are	based	on	 the	public	health	and	 safety	 services	of	 riparian	
areas	 including	 flood	 control,	 erosion	 control,	 and	water	 quality	 protection.	 The	models	 establish	
minimum	setback	widths	to	control	the	 location	of	soil	disturbance	on	a	parcel.	A	key	 feature	of	the	
riparian	setback	model	is	the	emphasis	on	providing	flexibility	in	other	setbacks,	such	as	side,	rear,	and	
front	yard	setbacks,	to	enable	landowners	to	place	their	development	as	far	out	of	the	riparian	setback	
as	possible	while	still	developing	their	property.	The	recommended	setback	widths	in	the	model	range	
from	25	to	300	feet	on	either	side	of	a	watercourse	as	measured	from	the	ordinary	high	water	mark.	
These	minimum	setbacks	are	extended	to	the	full	extent	of	the	100‐year	floodplain	and	to	encompass	
riparian	wetlands	in	the	minimum	setback.	

Continue	to	Implement	Low	Impact	Development	Strategies	
	

 Reduce	impervious	surface	areas	in	new	development.	
 Evaluation	of	water‐related	impacts	during	development	review.			
 Evaluate	process	for	reconstruction	following	emergencies	(floods,	landslides).	
 Create	 incentives	 and/or	 eliminate	 disincentives	 for	 land	 owners	 to	 protect	 and	 restore	

habitats	and	ecosystems	on	their	property.	
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SECTION	13.0 ‐	CLIMATE	CHANGE	
 

 

	
The	 IRWM	Plan	 Standards	 require	 that	 IRWM	Plans	 address	 adapting	 to	 the	 effects	 of	 climate	
change	 and	 mitigating	 the	 effects	 of	 climate	 change	 by	 reducing	 greenhouse	 gas	 emissions.			
Specifically,	 IRWM	Plans	must	 include	a	discussion	of	 the	potential	effects	of	climate	change	on	
the	Region,	including	an	evaluation	of	the	Region’s	vulnerabilities	to	the	effects	of	climate	change,	
and	potential	adaptation	responses	to	those	vulnerabilities,	as	well	as	a	process	that	discloses	and	
considers	greenhouse	gas	emissions	when	choosing	between	project	alternatives.	
	
IRWM	Regions	are	encouraged	to	consider	and	implement	“no	regret”	adaptations	to	the	general	
effects	of	climate	change.		Such	adaptations	are	those	that	make	sense	in	light	of	the	current	water	
management	context	for	a	Region	and	also	help	in	terms	of	effects	of	climate	change.		These	“no	
regret”	 adaptations,	 such	 as	 increasing	 water	 use	 efficiency,	 practicing	 integrated	 flood	
management	and	seeking	to	enhance	and	sustain	ecosystems.	

		13.1	Overview	of	Climate	Change	Impacts	
	
					13.1.1	Statewide	Impacts	and	Vulnerability	
	
Climate	 change	 has	 already	 begun	 to	 impact	 California.	 	 Climate	 change,	 caused	 by	 the	
accumulation	of	greenhouses	gases	 in	 the	atmosphere,	will	have	an	 increasing	 impact	 in	 future	
decades.	 Climate	 change	 is	 causing	 warmer	 temperatures,	 altered	 patterns	 of	 precipitation,	
runoff,	and	rising	sea	levels.			Climate	change	compromises	our	ability	to	effectively	manage	water	
supplies,	 floods	 and	 other	 natural	 resources.	 	 Planning	 for	 and	 adapting	 to	 these	 changes,	
particularly	 their	 impacts	 on	 public	 safety,	 ecosystems,	 and	 long‐term	water	 supply	 reliability,	
will	be	among	the	most	significant	challenges	of	this	century.	
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According	to	Dr.	Daniel	Cayan	(Research	Meteorologist	at	the	Scripps	Institution	of	Oceanography	
(SIO),	 University	 of	 California,	 San	 Diego,	 and	 Researcher	 in	 the	 U.S.	 Geological	 Survey),	 “To	
prepare	for	and	to	reduce	these	problems	requires	us	to	make	decisions	based	on	projections	of	
conditions	that	have	never	been	experienced	by	humans.”	
	
Some	basic	 information	 about	 climate	 change	 (excerpted	 from	 “Managing	 an	Uncertain	Future:	
Climate	 Change	 Adaptation	 Strategies	 for	 California’s	 Water,	 California	 Department	 of	 Water	
Resources,	October	2009):	
	
 Historic	 hydrologic	 patterns	 can	 no	 longer	 be	 solely	 relied	 upon	 to	 forecast	 the	 water	

future;	
 Precipitation	and	runoff	patterns	are	changing,	increasing	the	uncertainty	for	water	supply	

and	quality,	flood	management,		and	ecosystem	functions;	
 Significant	 and	 ongoing	 investments	 must	 be	 made	 in	 monitoring,	 researching,	 and	

understanding	 the	 connection	 between	 a	 changing	 	 climate,	 water	 resources	 and	 the	
environment;	

 Extreme	 climatic	 events	will	 become	more	 frequent,	 necessitating	 improvements	 in	 flood	
protection,	drought	preparedness	and		emergency	response;		

 Water	 and	 wastewater	 managers	 and	 customers	 –	 businesses,	 	 institutions,	 farms,	 and	
individuals	 –	 can	 play	 a	 key	 role	 in	 water	 	 and	 energy	 efficiency,	 the	 reduction	 of	
greenhouse	gas	emissions,		and	the	stewardship	of	water	and	other	natural	resources;		

 Impacts	and	vulnerability	will	vary	by	region,	as	will	the	resources	available	to	respond	to	
climate	 change,	 necessitating	 regional	 solutions	 to	 adaptation	 rather	 than	 the	 proverbial	
one‐size‐fits‐all	approach;	and	

 An	array	of	adaptive	water	management	strategies	must	be	implemented	to	better	address	
the	risk	and	uncertainty	of	changing	climate	patterns.	

Statewide	Assessments	of	Vulnerability	

California	produces	periodic	 scientific	 assessments	 on	 the	potential	 impacts	 of	 climate	 change	 in	
California	and	reports	potential	adaptation	responses.	Required	by	Executive	Order	#S‐03‐05,	these	
assessments	influence	legislation	and	inform	policy	makers.	

 The	First	Climate	Change	Assessment,	released	in	2006,	 looked	at	the	potential	 impacts	of	
climate	change	on	key	state	resources	such	as	the	water	supply,	public	health,	agriculture,	
coastal	areas,	 forestry,	and	electricity	production	and	demand.	The	assessment	 influenced	
the	 passage	 of	 Assembly	 Bill	 32,	 the	 California	 Global	 Warming	 Solutions	 Act	 of	 2006.	
	

 The	 Second	 Climate	 Change	 Assessment,	 released	 in	 2009,	 attempted	 to	 provide	 initial	
estimates	 of	 the	 economic	 impacts	 of	 climate	 change.	 It	 concluded	 that	 adaptation	 ‐	 as	 a	
complementary	approach	to	mitigation	‐	could	substantially	reduce	the	economic	impacts	of	
loss	and	damage	that	result	from	a	changing	climate.	Findings	from	the	Second	Assessment	
were	 instrumental	 in	 preparing	 California's	 2009	 statewide	 adaptation	 strategy.		
	

 The	 Third	 Climate	 Change	 Assessment,	 released	 in	 2012,	 was	 shaped	 by	 the	 request	 for	
more	information	on	vulnerability	and	adaptation	options	discussed	in	the	2009	California	
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Adaptation	Strategy.	It	made	significant	progress	in	projecting	climate	change	impacts,	but	
also	in	better	understanding	the	interactions	of	those	potential	impacts	with	on	the	ground	
exposure,	sensitivity,	and	response	capacity	of	natural	and	human	systems.	

The	Third	Climate	Change	Assessment	concluded	that:	

Temperatures	in	California	will	rise	significantly	during	the	21st	century.	

 By	2050,	 California	 is	 projected	 to	warm	by	 approximately	 2.7oF	 above	 2000	 averages,	 a	
threefold	increase	in	the	rate	of	warming	over	the	last	century.	

 By	 2100,	 average	 temperatures	 could	 increase	 by	 4.1	 to	 8.6oF,	 depending	 on	 emissions	
levels.	

 Springtime	warming	–	a	critical	influence	on	snowmelt	–	will	be	particularly	pronounced.	
 Summer	temperatures	are	projected	to	rise	more	than	winter	temperatures,	and	increases	

are	projected	to	be	greater	in	inland	California,	compared	to	the	coast.	
 Heat	waves	are	projected	to	be	more	frequent,	hotter,	and	longer.		There	are	projected	to	be	

fewer	extremely	cold	nights.	

Precipitation	models	continue	to	show	a	Mediterranean	pattern	of	weather.	

 Wet	winters	and	dry	summers	with	variability	are	projected	to	persist.	
 Several	climate	models	indicate	drier	conditions	by	the	mid‐to‐late	century,	in	Central	and	

Southern	California.			

Wildfire	risk	in	California	will	increase	as	a	result	of	climate	change.	

 Earlier	 snowmelt,	 higher	 temperatures	 and	 longer	 dry	 periods	 over	 a	 longer	 fire	 season	
would	directly	increase	wildfire	risk.			

 That	risk	is	also	projected	to	be	influenced	by	changes	in	vegetation,	lightning	strikes,	and	
human	activities,	particularly	land	use	development	patterns.	

Climate	change	could	have	major	impacts	on	public	health	and	well‐being.	

 Sensitive	segments	of	the	human	population	are	particularly	vulnerable	to	extreme	heat	and	
ground‐level	ozone.	

Climate	change	will	impact	the	supply	of	water	throughout	the	State.	

 The	State	will	be	challenged	to	manage	water	under	changing	climate	conditions,	including	
responding	 to	 increased	 demand	 for	 water	 as	 temperatures	 rise,	 snowmelts	 and	 runoff	
occur	earlier	and	faster	than	in	the	past,	and	historical	sea	level	rise	threatens	aging	coastal	
water	infrastructure.	

 Climate	 change	 effects	 on	 water	 supplies	 and	 stream	 flows	 are	 expected	 to	 increase	
competition	among	urban	and	agricultural	users.	
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 Water	districts	with	limited	or	no	access	to	state	water	would	need	to	rely	on	local	sources	
for	water,	making	sustainable	groundwater	management	more	critical	than	in	the	past.	

Increases	 in	average	 temperature	and	higher	 frequency	of	extreme	heat	events	combined	
with	new	residential	development	across	the	state	are	projected	to	drive	up	the	demand	for	
cooling	in	summertime.	

 The	Third	Assessment	notes	that	climate	change	is	leading	to	an	increase	in	energy	demand.	
 Energy	supply	from	hydropower,	especially	in	higher	elevations,	is	vulnerable	to	changes	in	

snowpack	and	spring	runoff.	
 Transmission	lines	for	electricity	are	not	designed	to	carry	the	higher	loads	projected	by	the	

assessment,	 and	 are	 projected	 to	 be	more	 vulnerable	 to	 destruction	by	 fire	 as	 a	 result	 of	
higher	temperatures	and	more	wildfires.	

Sea	 level	 rise	 is	occurring	more	quickly	 than	had	been	anticipated	 in	earlier	assessments	
and	this	impacts	coastal	flooding.	

 Sea	level	along	the	state’s	coastline	in	2050	could	be	10‐18	inches	higher	than	in	2000,	and	
31‐55	inches	higher	by	the	end	of	this	century.	This	represents	a	four‐	to	eightfold	increase	
in	the	rate	of	sea‐level	rise	over	that	observed	in	the	last	century.	

 By	2050,	coastal	100	year	storm	events	could	strike	annually	on	average	as	a	result	of	sea‐
level	rise.	

 Sea	 level	 rise	 and	 coastal	 flooding	 are	 expected	 to	 put	 critical	 infrastructure	 at	 risk,	
including	ports,	transportation	routes,	power	plants,	etc.	

California’s	ecosystems	are	vulnerable	to	the	effects	of	climate	change.	

 Climate	conditions	are	changing	so	rapidly	that	some	vegetation	cannot	keep	pace	and	some	
species	 are	unable	 to	quickly	 adapt	 to	 changing	 temperatures,	precipitation	and	 sea	 level	
rise.	

 Identifying	 and	 then	 providing	 migration	 corridors	 that	 will	 allow	 species	 to	 migrate	 to	
more	suitable	habitat	will	be	critical	to	their	survival	as	the	climate	changes.	

	

	

	

	

California’s	agriculture	is	also	vulnerable	to	climate	change.			
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Changes	 in	 temperature	 and	water	 availability	—	 annual	 and	 seasonal	 shifts	 as	well	 as	 extreme	
highs	and	lows	—	affect	both	crop	yield	and	quality,	making	the	sector	highly	sensitive	to	climate	
change.1	

	
	 	

                                                            
1 “Our Changing Climate 2012: Vulnerability and Adaptation to the Increasing Risks from Climate Change in 
California”, CEC Publication # CEC‐500‐2012‐007, July 31, 2012. 
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					13.1.2	Local	Climate	Change	Stressors	and	Vulnerabilities	
	

Overview	of	Current	Ventura	County	Climate	

Ventura	County	has	a	Mediterranean	climate,	with	wet,	mild	winters	and	dry,	warm	summers.		The	
average	 July	 high	 temperature	 is	 79	 degrees,	 and	 the	 average	 January	 low	 temperature	 is	 42	
degrees.	 	The	average	annual	rainfall	is	approximately	18	inches.	 	Most	of	the	precipitation	comes	
between	 the	months	of	November	 through	March	with	very	 little	precipitation	during	 the	rest	of	
the	year.			Ventura	County	has	six	diverse	microclimates:			

 Highlands	 and	 mountains	 of	 the	 Western	 Transverse	 Mountain	 Range	 in	 the	 northern	
portion	of	the	County		

 Coastal	Plains,	primarily	located	on	the		Oxnard	Plain	Coastal	Strip	
 Interior	valleys	such	as	the	Ojai	Valley	
 Interior	valleys	with	coastal	influence	such	as		the	Santa	Clara	River	Valley	
 Interior	valleys	without	coastal	influence,	such	as		the	Conejo	and	Simi	Valleys	

	

Process	for	Addressing	Climate	Change	in	the	WCVC	IRWM	Region:	
	

Stakeholders	in	WCVC	began	to	focus	intently	on	the	potential	impacts	of	climate	change	in	2011	
through	discussions	in	each	watershed,	and	at	the	regional	level.		A	consultant	was	hired	to	assist	
with	development	of	this	portion	of	the	IRWM	Plan	update.		In	March	of	2012	WCVC,	together	with	
the	Santa	Barbara	County	and	Upper	Santa	Clara	River	IRWM	Regions	and	DWR,	conducted	a	local	
climate	change	workshop.		The	workshop	was	well	attended,	and	resulted	in	a	compilation	of	
information	that	was	posted	on	the	WCVC	website:	
http://www.ventura.org/wcvc/documents/climate_change.htm	

WCVC	Climate	Change	Stressors	and	Vulnerabilities	
	

This	 section	 identifies	 the	 potential	 climate	 change	 stressors	 and	 vulnerabilities	 in	 the	 WCVC	
Region.		Climate	change	assessment	is	performed	using	the	output	of	computer	models	that	project	
future	conditions	from	inputs	of	GHG	emissions.		These	models	provide	potential	climate	scenarios	
that	are	used	for	planning	purposes.	

The	primary	climate	stressors	projected	by	global	climate	models	that	are	important	to	this	Region	
are	changes	in	air	temperature,	changes	in	precipitation	patterns	(longer,	more	frequent	droughts	
and	more	extreme	flood	events),	and	sea	level	rise.		A	stressor	related	to	higher	temperatures	and	
changes	 in	 precipitation	 is	 more	 frequent	 and	 intense	 wildfires.	 	 The	 State	 of	 California	 2009	
Climate	Change	Impacts	Assessment	prepared	by	DWR	(DWR	2009)	provides	the	scientific	basis	for	
developing	statewide	climate	change	impact	projections,	and	provides	future	climate	projections	to	
support	water	resources	decision‐making	in	California.	
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In	 2012,	 the	 California	 Energy	 Commission’s	 Public	 Interest	 Energy	 Research	 Program	 (PIER)	
established	 the	Cal‐Adapt	website	 (http://cal‐adapt.org).	 	The	website	provides	output	 from	 four	
climate	models	 and	 two	 internationally	 accepted	GHG	 emissions	 scenarios.	 Scenario	A2	 assumes	
high	growth	 in	population,	higher	GHG	emissions	and	 little	 to	no	global	 cooperation	on	 reducing	
GHGs,	 while	 Scenario	 B1	 assumes	 social	 consensus	 for	 sustainable	 development	 and	 lower	 GHG	
emissions.		Given	the	inability	to	reach	global	decisions	on	climate	change	mitigation	measures,	and	
adopting	 a	 precautionary	 approach,	 this	 document,	 for	 the	 most	 part,	 analyzes	 stressors	 and	
vulnerabilities	 based	 on	 Scenario	 A2.	 	 In	 those	 cases	 where	 a	 comparison	 between	 the	 two	
Scenarios	could	assist	with	future	decision‐making,	data	from	both	is	used.	

Climate	Stressors	

Stressor:		Higher	Temperatures		
Under	 Scenario	 A2	 (high	 emissions	 scenario)	 overall	 air	 temperatures	 in	 Ventura	 County	 are	
expected	 to	 rise	 6.3°F	 by	 2100.	 	 The	 historical	 average	 temperature	 is	 55.9°F.	 	 	 The	 increase	 in	
temperatures	would	likely	be	accompanied	by	more	frequent	heat	events,	with	related	ecosystem	
and	human	health	impacts.	

	

While	average	temperatures	will	increase	by	6.3°F,	the	expected	rise	in	minimum	temperatures	is	
7.2°F.		This	means	warmer	nights,	fewer	freezing	events	and	warmer	winters,	with	implications	for	
agriculture	and	ecosystems.	

Stressor:		More	Frequent	and	Intense	Wildfires	
Because		wildfire		risk		is		determined		by		a		combination		of	factors	including	precipitation,	winds,	
temperature,	 and	 landscape		 and		 vegetation		 conditions,		 future		 risks		 will		 not		 be	 uniform	
throughout	 the	 state.	 In	 years	 with	 wet	 winters,	 annual	 vegetation	 growth	 is	 plentiful.	 But	
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accentuated	dryness	during	summer	would	produce	a	hazardous	fuel	load	that	worsens	the	wildfire	
problem	 in	 some	 of	 Southern	 California	 wildlands.	 With	 expanding	 development	 into	 the	
urban/wildland	 interface,	 threats	 to	 human	 safety	 and	 property	 are	 even	 greater.	 The	 spread	 of	
invasive	 species	 that	 are	more	fire‐prone,	 coupled	with	more	 frequent	 and	prolonged	periods	 of	
drought,	 are	 projected	 to	 increase	 the	 risk	 of	 fires	 and	 reduce	 the	 capacity	 of	 native	 species	 to	
recover.	Wildfires	also	impact	air	quality,	human	health	and	soil	erosion,	and	are	an	added	stress	on	
the	 watersheds.	 	 Increased	 soil	 erosion	 following	 fires	 can	 reduce	 the	 capacity	 of	 flood	 control	
infrastructure	and	increase	flooding.	

	The	 potential	 for	 more	 frequent	 wildfires,	 combined	 with	 changes	 to	 precipitation,	 mean	 that	
higher	rates	of	soil	erosion	and	runoff	are	likely	in	the	County’s	watersheds,	affecting	water	supply	
and	quality,	and	reducing	ecosystem	services	provided	in	these	watersheds.	

Stressor:		Longer,	More	Frequent	Droughts	and	More	Extreme	Flood	Events	
Global	models	clearly	indicate	reduced	precipitation	for	California’s	mountains	and	inland	valleys.		
Because	the	County	depends,	at	least	partially,	on	water	from	the	State	Water	Project,	any	changes	
to	precipitation	for	State	sources	would	result	 in	reduced	availability	and	increased	costs	for	that	
water.	 	While	global	models	 include	 fluctuations,	with	 increased	rainfall	predicted	to	occur	 in	the	
2030	decade,	the	general	trend	is	towards	lower	monthly	and	annual	precipitation	levels.		By	2100,	
using	 Scenario	 A2	 (the	 higher	 emissions	 scenario),	 Ventura	 County’s	 2100	 rainfall	 totals	 are	
projected	to	decline	by	2.16	inches	below	rainfall	levels	in	1960.	

It	 is	 important	to	note	that	global	models	also	predict	differences	in	the	way	precipitation	occurs,	
with	more	extreme	weather	events	possible.		The	combination	of	flood	events	and	sea	level	rise	is	
particularly	critical	to	coastal	communities	and	ecosystems.	
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Average	Precipitation	(Inches	Per	Month)	
1960	to	2100	

	 		

Source:		Cal‐Adapt		
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1960 1.49                 1.49              
1970 1.54                 1.54              
1980 1.41                 1.41              
1990 1.29                 1.29              
2000 1.55                 1.55              
2010 1.52                 1.52              
2020 1.46                 1.47              
2030 1.58                 1.60              
2040 1.34                 1.47              
2050 1.31                 1.38              
2060 1.38                 1.41              
2070 1.07                 1.24              
2080 1.34                 1.18              
2090 1.33                 1.34              
2100 1.09                 1.30              
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Stressor:		Sea	Level	Rise		

	

	
California’s	Cal‐Adapt	website	states	that	“Global	models	indicate	that	California	may	see	up	to	a	55	
inch	(1.4	meter)	rise	in	sea	level	within	this	century	given	expected	rise	in	temperatures	around	the	
world.”2		This	type	of	sea	level	rise,	combined	with	a	100	year	flood	event,	would	lead	to	significant	
inundation	in	the	coastal	regions	of	Ventura	County.		

These	data	were	developed	by	scientists	from	the	United	States	Geological	Survey	(USGS)	in	the	Bay	
Area	and	 the	Pacific	 Institute	 (Coast).	 	The	darker	blue	areas	are	already	 threatened	 today,	while	
the	lighter	shades	are	areas	projected	to	also	be	threatened	given	the	expected	sea	level	rise.			

                                                            
2 This projection is based on a paper prepared by the California Climate Change Center: The Impacts of Sea‐Level 
Rise on the California Coast”, CEC‐500‐2009‐024‐D.  This is consistent with the National Research Council’s 
conclusions, published in “Sea‐Level Rise for the Coasts of California, Oregon, and Washington: Past, Present and 
Future”, National Academies Press, 2012. 
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The	USGS	 and	Scripps	 Institute	 estimate	 that	 the	 replacement	 value	of	 buildings	 and	 contents	 in	
Ventura	County	vulnerable	to	a	100	year	coastal	flood	with	a	1.4	meter	sea‐level	rise	would	be	$2.2	
billion.	

Climate	Change	Vulnerabilities	
The	 purpose	 of	 identifying	 climate	 change	 vulnerabilities	 is	 to	 identify	 opportunities	 for	making	
substantive	 changes	 today	 to	 enhance	 future	 resilience.	 	 This	 allows	 planners	 to	 determine	 the	
degree	to	which	a	system	is	susceptible	to	the	adverse	effects	of	climate	change,	including	climate	
variability	and	climate	extremes.		Through	a	series	of	workshops	and	meetings,	WCVC	stakeholders	
developed	 a	 detailed	 matrix	 to	 identify	 vulnerabilities	 related	 to	 the	 climate	 change	 stressors	
described	above.			

Water	 demands	 and	 water	 supply,	 water	 quality,	 water‐related	 infrastructure,	 agriculture	 and	
human	 populations	 are	 the	 key	 vulnerabilities	 associated	 with	 climate	 change	 in	 the	 IRWMP	
planning	 area.	 	 Those	 vulnerabilities	 vary	 depending	 upon	 the	 results	 of	 climate	 change.	 Based	
upon	 the	 scenarios	 and	 assumptions	 of	 this	 plan,	 the	 results	 that	 are	 most	 likely	 to	 impact	
vulnerabilities	 across	 the	 three	 watersheds	 in	 the	 planning	 area	 are:	 	 longer,	 more	 frequent	
droughts,	 higher	 temperatures,	more	 extreme	 flood	 events,	 more	 frequent	 and	 intense	wildfires	
and	sea	level	rise.		A	tabular	version	of	the	following	analysis	is	attached	as	Appendix	“A”.	

Available	Water	Supply	
With	 longer	 and	more	 frequent	 droughts	 and	higher	 temperatures,	 there	would	 be	 higher	water	
use,	 especially	 for	 agriculture	 and	 landscape	 irrigation.	 	 This	 would	 likely	 be	 exacerbated	 by	
increased	evaporation	and	evapotranspiration.		More	frequent	and	intense	wildfires	would	increase	
water	 demands	 for	 firefighting.	 	 Sea	 level	 rise	 would	 make	 coastal	 agricultural	 wells	 more	
vulnerable	 to	 salt	 water	 intrusion,	 increasing	 the	 demand	 for	 surface	 or	 imported	 water.	 	 Less	
predictable	precipitation	may	result	in	changes	to	when	and	how	much	local	water	is	available	for	
use	and	recharge	and	how	water	supply	is	managed.			

Reliability	of	water	supply	is	a	function	of	local	and	imported	water	sources	being	available	when	
needed.	 	 A	 portion	 of	 the	 water	 supply	 for	 eastern	 Ventura	 County	 is	 imported	 through	
Metropolitan	 Water	 District.	 	 MWD’s	 Integrated	 Water	 Resources	 Plan,	 2010	 Update	 describes	
uncertainties	 that	 create	 the	potential	 for	dramatic	 shifts	 in	water	management.	 	With	respect	 to	
imported	water,	the	Update	states:	“Metropolitan’s	planning	relies	on	nearly	100	years	of	historical	
data	 to	 forecast	 future	 conditions,	 including	 the	 frequency	 and	 abundance	 of	 rainfall.	 However,	
analysis	of	thousands	of	years	of	climate	variability,	along	with	models	of	potential	future	climate,	
indicate	weather	 patterns	may	 fall	 outside	 the	 range	 of	 the	 historic	 data	 used	 in	Metropolitan’s	
planning	 models.	 Changes	 in	 climate	 could	 significantly	 affect	 water	 supply	 reliability.”	 (MWD	
Integrated	Water	Resources	Plan,	2010	Update,	Executive	Summary).	

The	 State	Water	 Project	 issued	 its	 Final	Delivery	Reliability	 Report	 for	 2011,	 in	 June	 2012.	 	 The	
report	 states:	 	 “…as	 climate	 change	 continues	 to	 affect	 California,	 past	 hydrology	 is	 no	 longer	 a	
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reliable	 guide	 to	 future	 conditions.”	 (p.	 28).	 	 Specific	 aspects	 related	 to	 climate	 change	 that	may	
alter	 reliability	 are:	 	 decreased	water	 availability	with	 reduced	 snowpack,	 increased	 SWP	water	
demands,	and	sea	level	rise	in	the	Delta.			

Water	Quality	
Longer,	more	 frequent	 droughts	 and	 higher	 temperatures	 that	 result	 from	 climate	 change	 could	
impact	water	 quality	 by	 increasing	 eutrophication	 and	 algal	 biomass,	 reducing	 dissolved	 oxygen	
levels	and	cold	water	pools	for	fish.		These	factors	may	also	impact	water	managers’	ability	to	meet	
water	 quality	 standards,	 made	 worse	 if	 extreme	 floods,	 wildfires	 and	 sea	 level	 rise	 occur	
simultaneously.	Poor	water	quality	may	result	from	increased	sedimentation	and	accelerated	runoff	
from	burned	areas.		Severe	storms	and	floods	would	generally	increase	turbidity,	and	deposit	waste	
and	other	pollutants	into	local	streams	and	rivers.		Sea	level	rise	would	increase	salinity	in	estuaries	
and	near	shore	aquifers,	reducing	their	availability	for	the	current	ecosystem	and	human	uses.			

Water	Related	Infrastructure	
Impacts	 on	 water	 related	 infrastructure	 are	 direct	 and	 indirect.	 	 Direct	 impacts	 include	 lack	 of	
reliable	power	supplies	when	transmission	 lines	and	power	plants	are	threatened	by	fires,	 floods	
and	sea	level	rise.	 	Direct	impacts	can	result	from	damage	to	water	conveyance	systems.	 	Indirect	
impacts	on	water	related	infrastructure	include	reduced	access	to	reliable	electricity	for	pumping	
and	 distribution	when	 high	 temperatures	 increase	 summer	 energy	 demands.	 	While	 the	 State	 is	
increasing	the	supply	of	renewable	energy	sources	(water,	solar),	these	sources	are	also	vulnerable	
to	the	results	of	climate	change.		In	addition	to	lack	of	reliability,	damage	and	competitive	demands	
for	power	are	likely	to	result	in	increased	costs	for	electricity	used	to	purvey	water.			

Ecosystems	and	Habitats	
Ecosystems	 and	 habitats	 are	 vulnerable	 to	 less	 and/or	 more	 variable	 in‐stream	 water.	 	 More	
droughts,	higher	temperatures	and	wildfires	 increase	aquatic	and	ecosystem	stress,	by	 increasing	
water	 temperatures	 and	 reducing	 instream	 water	 quality.	 	 As	 the	 climate	 changes,	 the	 range,	
composition,	distribution	and	migrations	patterns	of	plant	and	animal	communities	are	also	likely	
to	change.		With	increased	pests,	invasive	species	and	diseases,	ecosystem	services3	would	likely	be	
reduced.	 	 They	 would	 likely	 be	 reduced	 further	 by	 alteration	 in	 stream	 channels	 and	 sediment	
transport	 due	 to	 altered	 precipitation	 patterns	 producing	 drought	 conditions,	 larger	 storms,	 and	
increased	coastal	erosion	and	salinity	in	estuaries	and	near	shore	aquifers.			

Agriculture	
Agriculture	is	an	important	part	of	the	IRWMP	Plan	area’s	economy.		As	noted	above,	agriculture	is	
particularly	vulnerable	to	water	reliability.		In	the	worst	case	scenario,	cropland	may	be	taken	out	
of	 production	 due	 to	 lack	 of	 water	 and	 agricultural	 land	 in	 coastal	 areas	 may	 become	 less	
productive	as	a	result	of	sea	level	rise	and	salt	water	intrusion.		With	increased	temperatures	and	

                                                            
3 Ecosystem services are defined as the important benefits for human beings that arise from healthily functioning 
ecosystems, including but not limited to production of oxygen, soil genesis, and water detoxification. 
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more	 frequent	droughts,	evapotranspiration	would	 likely	 increase	and	soil	moisture	 levels	would	
likely	 decline,	 increasing	 water	 demands	 and	 costs.	 Changes	 to	 nighttime	 temperatures	 and	
seasonal	water	supplies	would	likely	result	 in	shifts	in	crop	behavior	and	health.	 	 Increased	pests	
and	diseases	that	result	from	heat	and	drought,	along	with	other	factors,	would	likely	impact	crop	
productivity.	

Human	Populations	
The	IRWM	Plan	area	includes	a	range	of	population	distribution,	including	cities,	suburbs	and	less	
densely	populated	areas.	 	Climate	 change	 impacts	on	human	populations	occur	both	directly	and	
indirectly.		Humans	may	be	directly	impacted	by	higher	temperatures,	exposure	to	fires	and	intense	
floods	and	landslides	brought	on	by	more	intense	rain	events.		Public	health	officials	are	exploring	
the	impacts	of	climate	change	on	provision	of	services	to	the	frail	and	elderly.	 	From	an	economic	
perspective,	because	climate	change	may	result	in	reduced	availability	of	water,	the	impacts	range	
from	increased	costs	to	displacement	of	people	and	businesses.			

Please	 see	 the	 watershed	 specific	 sections	 of	 the	 IRWM	 Plan	 (Appendices	 A,	 B	 and	 C)	 for	
information	about	climate	stressors	in	each	watershed.		There	is	some	variability	in	climate	among	
the	three	watersheds.	
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Appendix A 
Regional Vulnerabilities to Climate Change 

Ventura County 

 
                                                            
                                                      
 
 
 

Longer, 
More 
Frequent 
Droughts 

Higher 
Temperatures 

More 
Extreme 
Flood 
Events 

More 
Frequent 
& 
Intense 
Wildfires 

Sea 
Level 
Rise 

Water Demand (demands on available supply)           

1. Higher water use, especially for agricultural and landscape 
irrigation          

2. Increased evaporation and evapotranspiration         

3. Higher water demands for firefighting          
4. Increased water demand from contaminated coastal agricultural 
wells          

Water Supply (available water)           

5. Less predictable precipitation         

6. Less groundwater recharge         

7. Reduced water supply reliability        
8. Less usable water supply due to reduced water quality from 
increased sedimentation  
    and accelerated runoff in burned areas 

        

9. Damage to reservoir operations, wells, water diversions and 
conveyance systems          
10. Near shore groundwater supplies threatened by salt water 
intrusions         

Water Quality           

11. Increased eutrophication and algal biomass         

12. Reduced dissolved oxygen         
13. Reduced cold water pools for fish (e.g. California steelhead 
trout)         

14. Inability to meet water quality standards     
15. Poor water quality from increased sedimentation (turbidity) and 
accelerated runoff in  
    burned areas 

        

16. Increased turbidity, pathogens, trash and other pollutant loads 
from severe storms          

17. Increased salinity in estuaries and near shore aquifers         

18. Reduced groundwater and lake water quality      
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Water Related Infrastructure           
19. Access to electricity for pumping and distribution threatened by 
higher summer energy 
    demands and increased power outages 

        

20. Access to electricity threatened by potential fires, floods and 
sea level rise       

21. Increased sediment in water systems         

22. Insufficient capacity and/or water to address firefighting needs        

23. Levee stress/failure        

24. Impacts to wastewater treatment plants and reservoir 
operations within the watershed        

25. Impacts to wastewater treatment plant (Ventura Water 
Reclamation Plant) outside the   
    watershed (near Santa Clara River mouth) from discharges 
within the watershed 

       

26. Damage to conveyance systems          

27. Increased sediment in water systems       

Ecosystems and Habitats           

28. Less and more variable in-stream water         

29. Increased aquatic and terrestrial ecosystem stress        

30. Increased water temperature and plant/animal mortality         
31. Changes to the range, composition, distribution and migration 
of plant/animal  
    communities 

      

32. Increased pests, invasive species and diseases       

33. Decreased ecosystem services        

34. Short-term habitat loss          
35. Habitat changes from frequent fires due to loss of 
seedbeds/vegetative restarts          

36. Reduced in-stream water quality       

37. Alteration in stream channels and sediment transport          

38. Increased frequency of disturbance       

39. Increased salinity in estuaries and near shore aquifers        

40. Increased coastal erosion         

Agriculture             

41. Increased evapotranspiration and soil moisture deficits         

42. Increased water demands and costs         

43. Shifts in crop behavior (flowering/ripening)         

44. Increased pests and diseases         

45. Reduced crop productivity        



2014	Integrated	Regional	Water	Management	Plan 

 

13‐16	
Section	13.0	–	Climate	Change	

 
 
 

46. Cropland taken out of production due to lack of water          

47. Crop losses         

48. Range land losses (reduced soil moisture; fires)         

49. Increased soil erosion          

50. Increased salinity in near shore aquifers used by agriculture         

51. Loss of agricultural land near coast         

Human Populations           

52. Insufficient local water supplies         

53. Increased water costs (from increased demand)          

54. Displacement of people and services     

55. Reduced recreational opportunities     
56. Economic losses and potential wide scale economic losses due 
to lack of water      

57. Property damage and losses        
58. Mortality and morbidity (from heat, fires and intense flood flows 
and landslides)        
59. Increased water and sewer costs from reduced water quality 
and infrastructure damage       

60. Increased energy costs         

61. Increased property insurance costs          

 

13.2	Climate	Change	Adaptation	Analysis	
	
The	 California	 Department	 of	 Water	 Resources	 (DWR)	 provides	 guidance	 to	 IRWM	 Regions	 in	
identifying	 and	addressing	 climate	 change	 impacts.	 	 In	2011	DWR	published	The	Climate	Change	
Handbook	 for	Regional	Water	 Planning	 as	 a	 resource	 for	 IRWM	 Regions.	 	 In	 addition,	 DWR	 and	
other	 State	 agencies	 have	 published	 a	 number	 of	 climate	 change	 resources.	 	 The	 State	 has	 also	
created	 a	 web‐portal	 with	 information	 regarding	 recent	 climate	 models,	 links,	 adaptation	 and	
mitigation	strategies	and	many	other	related	topics:		http://www.climatechange.ca.gov/.	

	
The	 Climate	 Change	 Handbook	 outlines	 a	 four‐step	 process	 for	 completing	 a	 climate	 change	
adaptation	 analysis:	 (1)	 Assess	 Vulnerability,	 (2)	 Measure	 Impacts,	 (3)	 Develop	 and	 Evaluate	
Strategies,	and	(4)	Implement	Under	Uncertainty:	

Assess	 Vulnerability:	 Identify	 the	 region‐specific	 water	 resources	 (including	 source	 areas	 for	
imported	water)	that	are	potentially	vulnerable	to	climate	change	in	a	way	that	is	both	significant	
for	the	stakeholders	involved	and	measureable	in	some	way.	This	information	was	used	to	help	the	
WCVC	conduct	the	vulnerability	analysis	above.	
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Measure	 Impacts:	 To	 the	 extent	 appropriate,	 quantify	 the	 climate	 change	 impacts	 to	 a	 region’s	
most	vulnerable	water	resources.	This	step	can	be	highly	analytical	or	qualitative,	depending	on	the	
estimated	level	of	vulnerability	and	system,	operational	complexity,	and	resources	available	for	the	
analysis.	This	information	was	used	to	identify	impacts	to	the	Region.	

Evaluate	 Strategies:	 Compare	 and	 rank	 existing	 and	 potential	 resource	 management	 strategies	
(RMS)	 based	 on	 their	 effectiveness	 in	 mitigating	 and	 adapting	 to	 climate	 change	 impacts.	 New	
potential	 projects	 or	 programs	 may	 be	 identified	 during	 this	 step	 of	 the	 process.	 Evaluating	
strategies	for	climate	change	adaptive	capacity	is	an	important	component	of	the	overall	evaluation	
of	individual	strategies	or	projects,	as	well	as	integrated	project	portfolios,	 in	any	IRWM	planning	
process.	 This	 information	 helped	 guide	 the	 Region	 in	 selecting	 appropriate	 RMS	 for	 local	
implementation.	

Implement	 Under	 Uncertainty:	 Incorporate	 regional	 management	 strategies	 into	 a	 broader	
planning	context	that	considers	the	uncertainties	associated	with	climate	change.	This	can	be	done	
in	 many	 ways,	 for	 example	 using	 approaches	 based	 on	 adaptive	 management,	 robust	 decision	
making,	 and	 other	 decision‐support	 methods.	 Uncertainty	 influences	 every	 step	 of	 a	 planning	
process	 involving	 climate	 change,	 including	 methods	 for	 climate	 change	 impact	 measurement,	
project	 selection,	 implementation,	 and	performance	monitoring.	 	 This	will	 guide	 future	 efforts	 of	
the	Region	in	addressing	climate	change.	

WCVC	Adaptation	Approaches	

Stakeholders	 in	 the	Region	recognize	 the	 importance	of	developing	strategies	and	projects	which	
will	 help	 in	 adapting	 to	 climate	 change	 impacts.	 	 	 No	 regrets	 adaptations	 are	 already	 being	
implemented	 through	 the	 projects	 and	 programs	 included	 in	 the	 IRWM	 Plan.	 	 These	 include	
increased	 water	 use	 efficiency,	 water	 recycling,	 integrated	 flood	 management	 and	 ecosystem	
management.		

The	 adaptation	 strategies	 included	 in	 the	 State	 document	 2009	 California	 Climate	 Adaptation	
Strategy,	include	several	strategies	being	implemented	within	the	Region:	
 

 Developing	the	full	potential	of	the	IRWM	Plan	
 Aggressively	increasing	water	use	efficiency	
 Practicing	and	promoting	integrated	flood	management	
 Enhancing	and	sustaining	ecosystems	
 Expanding		(upgrading,	restoring)	water	storage	and	conjunctive	management	of	surface	

and	groundwater	resources	
 Upgrade	and	increase	monitoring,	data	analysis	and	management	
 Plan	for	and	adapt	to	sea‐level	rise	
 Support	and	utilize	focused	climate	change	impacts	and	adaptation	research	and	analysis	
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The	 adaptation	 capacity	 of	 the	 implementing	 Resource	 Management	 Strategies	 in	 the	 Region	 is	
addressed	 at	 a	 high	 level	 in	 Section	 6	 –	 Resource	Management	 Strategies.	 	 Adaptation	 does	 not	
occur	at	a	 fixed	point	 in	time	and	needs	to	be	an	 integral	part	of	 future	planning	for	projects	and	
programs.	 	 In	 the	 future,	 more	 work	 will	 be	 needed	 to	 further	 define	 and	 refine	 appropriate	
adaptation	projects	and	programs	as	new	information	becomes	available.	
	

A	 number	 of	 local	 and	 State	 entities	 working	 in	 the	 Region	 are	 engaged	 in	 conducting	 studies	
regarding	specific	impacts	of	climate	change	that	will	benefit	IRWM	Planning	efforts.		A	few	of	these	
are	listed	below:	

 The	Nature	Conservancy’s	Coastal	Resilience	Ventura	Project	
 Cities	engaged	in	climate	action	planning	
 County	of	Ventura	Climate	Protection	Plan	and	related	sustainability	program	
 The	Coastal	Conservancy	Climate	Ready	Grant	program	and	climate	adaptation	elements	of	

local	projects	such	as	the	Santa	Clara	River	Parkway	and	Ormond	Beach	restoration	efforts	
 Southern	California	Association	of	Governments	(SCAG)	climate	change	programs	
 California	Dept.	of	Fish	and	Wildlife	Climate	Science	Program		‐	ecosystem	protection	efforts	

related	to	climate	change	
 USGS	project	to	downscale	climate	models,	and	Southern	California	Bight	Modeling	project	

	

These	 efforts	 need	 to	 be	 tied	 together	 more	 effectively	 in	 the	 future	 and	 the	 Region	 needs	 to	
prepare	a	more	comprehensive	assessment	of	 impacts	and	adaptation	strategies.	 	The	WCVC	will	
create	a	climate	change	task	force	to	work	with	all	the	entities	engaged	in	climate	change	planning.	
The	purpose	of	the	task	force	will	be	to	develop	a	more	coordinated	effort	to	collect	and	share	data	
and	information	regarding	climate	change	impacts	and	adaptation/mitigation	and	develop	a	more	
comprehensive	 local	 inventory	 of	 vulnerable	 infrastructure.	 	 The	 task	 force	will	 also	 review	 and	
consider	 the	 results	 of	 ongoing	 studies,	 climate	 models	 and	 other	 resources	 to	 update	 the	
information	in	the	WCVC	IRWM	Plan.	

13.3			Reducing	Greenhouse	Emissions	
 

The	State’s	IRWM	Plan	Standards	require	IRWM	Regions	to	disclose	and	consider	greenhouse	gas	
(GHG)	 emissions	 when	 choosing	 between	 project	 alternatives.	 	 IRWM	 Plans	 can	 help	 mitigate	
climate	change	by	reducing	energy	consumption,	especially	the	energy	embedded	in	water	use,	and	
ultimately	reducing	GHG	emissions.		Significant	amounts	of	energy	are	consumed	in	California	as	a	
result	 of	 water	 management	 (conveyance,	 treatment,	 distribution,	 heating).	 	 The	 Region	 will	
consider	the	impacts	of	the	energy	requirements	of	projects	selected	for	implementation	as	part	of	
the	IRWM	Plan.			
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The	 County	 of	 Ventura	 is	 actively	 involved	 with	 other	 stakeholders	 in	 the	 Central	 Coast	 to	
implement	 comprehensive	 energy	 efficiency	 measures.	 	 This	 includes	 the	 energy	 use	 related	 to	
water	 resources.	 	 There	 is	 strong	 link	 between	management	 of	water	 and	 energy	 resources;	 the	
County’s	energy	programs	are	closely	coordinated	with	the	IRWM	Program.				

Water	has	always	been	linked	to	energy	but	recently	the	relationship	between	water	and	energy	is	
emerging	as	a	topic	of	importance.	As	water	constraints	increase,	energy	production	becomes	more	
vulnerable	and	concerns	are	raised	regarding	the	effect	energy	operations	have	on	availability	and	
quality	of	water.	The	complex	and	mutually	dependent	relationship	between	water	and	energy	 is	
known	as	the	water‐energy	nexus.	Simply	defined;	a	large	amount	of	water	is	required	to	produce	
energy,	and	energy	is	required	for	water	treatment	and	transportation.	

Energy	 is	 required	 to	 treat	wastewater	and	 transport	drinking	water;	Water	 is	 required	 to	make	
electricity	 and	 produce	 transportation	 fuels;	 Energy	 and	 water	 are	 required	 to	 grow	 food;	 An	
increasing	portion	of	certain	crops	is	being	used	for	fuel	instead	of	food;	and	Water	quality	can	be	
adversely	impacted	by	food	and	energy	production.	

Balancing	 these	 competing	 needs	 and	 increasingly	 scarce	 resources	 will	 require	 behavior	
modification,	 development	 of	 innovative	 technology,	 and	 adoption	 of	 supporting	 policy	 by	
individuals,	businesses,	and	governments.		

	The	 Ventura	 County	 Regional	 Energy	 Alliance	 (VCREA)	 is	 a	 Joint	 Powers	 Agency	 composed	 of	
public	agencies	working	 in	collaboration	 to	address	good	energy	stewardship	 through	 integrated	
demand	side	management	practices	in	the	Ventura	County	region.	Through	this	partnership,	 local	
governments	have	strived	 to	establish	Ventura	County	as	a	 leader	 in	supporting	sensible	growth,	
healthy	environment	and	economy,	enhanced	quality	of	life,	and	greater	self‐reliance	for	the	region.		

In	 2013	 alone,	 VCREA	 and	 its	 partner	 cities	 completed	 13	 eligible	 energy‐efficiency	 projects	
levering	 resources	 available	 through	 Southern	 California	 Edison’s	 Energy	 Leader	 Partnership	
Program.	These	projects	 resulted	 in	energy	savings	of	more	 than	1,100,000	kWh	and	103	kW.	 In	
addition	to	implementing	energy‐efficiency	projects,	local	governments	are	taking	other	actions	to	
combat	 climate	 change.	 These	 other	 actions	 include	 investing	 in	 solar	 installations	 and	 other	
renewable	 energy	 sources,	 reducing	water	 usage	 by	 changing	 landscape	 and	 irrigation	practices,	
implementing	 green	 building	 and	 purchasing	 policies,	 encouraging	 further	 development	 of	
environmental	 business	 by	 providing	 training	 and	 education	 opportunities,	 and	 encouraging	
behavioral	change	throughout	the	community	through	outreach	and	education	programs.	

All	 of	 these	 efforts	 combined	 have	 contributed	 to	 significant	 County‐wide	 energy	 savings	 but	 in	
order	 to	 continue	 to	 lead	 the	 community	 with	 innovative	 energy	 efficiency	 and	 climate	 change	
programs,	 a	 comprehensive,	 community‐based	 inventory	 of	 energy	 use	 and	 associated	 GHG	
emissions	is	needed.	In	2013,	VCREA	received	a	grant	from	Southern	California	Edison	to	develop	a	
regional	GHG	inventory	and	to	combine	the	results	into	a	regional	Climate	Action	Plan.	Completion	
of	 this	 plan	 will	 help	 provide	 a	 better	 understanding	 of	 energy	 use	 and	 emission	 producing	
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activities	in	the	region	and	to	identify	potential	target	areas	to	be	considered	for	the	VCREA	Board,	
individual	members,	and	other	entities.	

The	County	of	Ventura	and	a	few	local	cities	have	joined	the	California	Climate	Action	Registry	to	
report	GHG	emissions	 related	 to	 County	 facilities	 and	 activities.	 	 The	County	 of	 Ventura	 has	 also	
developed	 a	 Climate	 Protection	 Plan	 that	 calls	 for	 a	 15	 percent	 reduction	 in	 GHG	 emissions	 in	
County	facilities	by	the	year	2020	(for	more	information	visit	http://www.ventura.org/sustain/for‐
community/climate‐protection/).	

As	part	of	 the	 IRWM	project	 review	and	selection	process	 in	 the	Region	described	 in	Section	7	–	
Project	Review	Process,	a	high	level	analysis	of	GHG	emissions	is	conducted.		The	lead	agency	for	a	
project	undergoing	CEQA	review,	must	conduct	a	more	detailed	assessment	of	the	impacts	of	GHG	
emissions	associated	with	the	project,	and	make	a	determination	of	significance.	

A	 helpful	 resource	 for	 conducting	 this	 analysis	 is	 the	 California	 Air	 Pollution	 Control	 Officers	
Association	(CAPCOA)	handbook	Quantifying	Greenhouse	Gas	Mitigation	Measures	–	A	Resource	for	
Local	Government	to	Assess	Emission	Reductions	from	Greenhouse	Gas	Mitigation	Measures.			Section	
4	 of	 that	 document	 includes	 water	 supply	 projects	 such	 as	 recycled	 water,	 gray	 water,	 locally	
sourced	water	and	water	use	management	projects	such	as	 low‐flow	water	 fixtures,	conservation	
strategies,	water‐efficient	landscape	designs	and	irrigation	systems,	reduction	of	turf	in	landscapes	
and	installation	of	native	and	drought‐resistant	landscape	plantings.		This	information	will	be	used	
by	project	proponents	when	project‐specific	analysis	is	conducted.	

13.4	Plan	for	Ongoing	Data	Gathering	and	Analyzing	Vulnerabilities	
	
As	part	of	 the	Data	Management	System	(Section	9)	and	with	 the	help	of	 the	climate	change	task	
force	referenced	above,	the	Region	will	incorporate	and	analyze	data	related	to	climate	change	and	
continue	 to	 assess	 and	 modify	 when	 necessary	 the	 vulnerabilities,	 inventory	 of	 vulnerable	
infrastructure,	and	adaptation	strategies.	
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GLOSSARY OF TERMS 
 
A 
ACRE-FOOT: The quantity of water required to cover one acre to a depth of one foot; equal to 
43,560 cubic feet, or approximately 325,851 gallons. 
 
ALLUVIAL: Sediment deposited by flowing water, such as in a riverbed. 
 
ALLUVIAL AQUIFER:  Earth, sand, gravel or other rock or mineral materials laid down by 
flowing water, capable of yielding water to a well. 

ANADROMOUS:  Pertaining to fish that spend a part of their life cycle in the sea and return to 
freshwater streams to spawn. 

APPLIED WATER DEMAND:  The quantity of water that would be delivered for urban or 
agricultural applications if no conservation measures were in place. 
 
AQUIFER:  An underground layer of rock, sediment or soil, or a geological formation/unit that 
is filled or saturated with water in sufficient quantity to supply pumping wells. 
 
ARID:  A term describing a climate or region in which precipitation is so deficient in quantity or 
occurs so infrequently that intensive agricultural production is not possible without irrigation. 

ARTIFICIAL RECHARGE:  The addition of water to a groundwater reservoir by human activity, 
such as irrigation or induced infiltration from streams, wells, or recharge/spreading basins. See 
also GROUNDWATER RECHARGE, RECHARGE BASIN. 
 
B 
BEDROCK AQUIFER:  A consolidated rock deposit or geological formation of sufficient 
hardness and lack of interconnected pore spaces, but which may contain a sufficient amount of 
joints or fractures capable of yielding minimal water to a well. 

BENEFICIAL USES:  Include fish, wildlife habitat, and education, scientific and recreational 
activities which are dependent upon adequate water flow thorough rivers, streams and 
wetlands.  The Regional Water Quality Control Board's Basin 4A Plan categorizes beneficial uses 
per water quality standards. 

BEST MANAGEMENT PRACTICE (BMP):  An urban water conservation (water use efficiency) 
measure that the California Urban Water Conservation Coalition agrees to implement among 
member agencies.  The BMP's are intended to reduce long-term urban water demand. 

BRACKISH WATER: Water containing dissolved minerals in amounts that exceed normally 
acceptable standards for municipal, domestic, and irrigation uses. Considerably less saline than 
sea water. 
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C 
CLIMATE CHANGE:  Climate change refers to the buildup of man-made gases in the atmosphere 
that trap the sun's heat, causing changes in weather patterns on a global scale. The effects 
include changes in rainfall patterns, sea level rise, potential droughts, habitat loss, and heat 
stress.  
 
CONFINED AQUIFER:  A water-bearing subsurface stratum that is bounded above and below by 
formations of impermeable, or relatively impermeable, soil or rock. 

CONJUNCTIVE USE: The operation of a groundwater basin in coordination with a surface water 
storage and conveyance system. The purpose is to recharge the basin during years of above-
average water supply to provide storage that can be withdrawn during drier years when 
surface water supplies are below normal. 
 
CONSERVATION:  Urban water conservation or water use efficiency includes reductions 
realized from voluntary, more efficient, water use practices promoted through public education 
and from State-mandated requirements to install water-conserving fixtures in newly 
constructed and renovated buildings. Agricultural water conservation or agricultural water use 
efficiency, means reducing the amount of water applied in irrigation through measures that 
increase irrigation efficiency. See NET WATER CONSERVATION. 
 
CRITICAL DRY PERIOD:  A series of water-deficient years, usually an historical period, in 
which a full reservoir storage system at the beginning is drawn down (without any spill) to 
minimum storage at the end. 
 
CRITICAL DRY YEAR:  A dry year in which the full commitments for a dependable water supply 
cannot be met and deficiencies are imposed on water deliveries. 
 
CRITICAL HABITAT:  A specific geographic area(s) designated by the US Fish and Wildlife 
Service that contains features essential for the conservation of a threatened or endangered 
species and may require special management and protection. Critical habitat may include an 
area that is not currently occupied by the species but that will be needed for its recovery.  

 
CUBIC FEET PER SECOND (cfs):  A unit of measurement describing the flow of water. A cubic 
foot is the amount of water needed to fill a cube that is one foot on all sides, about 7.5 gallons. 
 
D 
DESALTING/DESALINATION:  A process that converts sea water or brackish water to fresh 
water or an otherwise more usable condition through removal of dissolved solids.  
 
DISTRIBUTION UNIFORMITY (DU):  The ratio of the average low-quarter depth of irrigation 
water infiltrated to the average depth of irrigation water infiltrated, for the entire farm field, 
expressed as a percent. 
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DRAINAGE BASIN:  The area of land from which water drains into a river; as, for example, the 
Sacramento River Basin, in which all land area drains into the Sacramento River.  Also called 
"watershed". 

 
DWR:  California Department of Water Resources. 
 
E 
ECOSYSTEM:  The interacting synergism of all living organisms in a particular environment; 
every plant, insect, aquatic animal, bird, or land species that forms a complex web of 
interdependency. 

ECOSYSTEM SERVICES:  Ecosystem services provide one approach for framing the values and 
benefits of open space. The Millennium Ecosystems Assessment (2005) has presented a scheme 
for classifying ecosystem services using four general categories: provisioning services such as 
food, water, timber, and fiber; regulating services that affect climate, floods, disease, wastes, and 
water quality; cultural services that provide recreational, aesthetic, and spiritual benefits; and 
supporting services such as soil formation, photosynthesis, and nutrient cycling. 

EFFICIENT WATER MANAGEMENT PRACTICE (EWMP):  An agricultural water conservation 
measure that water suppliers could implement.  EWMPs are organized into three categories:  1) 
Irrigation Management Services; 2) Physical and Structural Improvements; and 3) Institutional 
Adjustments. 

EFFLUENT:  Waste water or other liquid, partially or completely treated or in its natural state, 
flowing from a treatment plant. 

ESTUARY:  The lower course of a river entering the sea influenced by tidal action where the 
tide meets the river current. 

EVAPOTRANSPIRATION (ET):  The quantity of water transpired (given off), retained in plant 
tissues, and evaporated from plant tissues and surrounding soil surfaces.  Quantitatively, it is 
expressed in terms of depth of water per unit area during a specified period of time. 

F 
FIRM YIELD:  The maximum annual supply of a given water development that is expected to be 
available on demand, with the understanding that lower yields will occur in accordance with a 
predetermined schedule or probability. 
 
FOREBAY:  A groundwater basin immediately upstream or upgradient from a larger basin or 
group of hydrologically connected basins.  Also, a reservoir or pond situated at the intake of a 
pumping plant or power plant to stabilize water levels. 

G 
GROUNDWATER:  Water that occurs beneath the land surface and completely fills all pore 
spaces of the alluvium or rock formation in which it is located. 
 
GROUNDWATER BASIN:  A groundwater reservoir, together with all the overlying land surface 
and underlying aquifers that contribute water to the reservoir. 
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GROUNDWATER MANAGEMENT:  The planned and coordinated management of a 
groundwater basin or portion of a groundwater basin with a goal of long-term sustainability of 
the resource. 
 
 
GROUNDWATER MINING:  The withdrawal of water from an aquifer greatly in excess of 
replenishment; if continued, the underground supply will eventually be exhausted or the water 
table will drop below economically feasible pumping lifts. 
 
GROUNDWATER OVERDRAFT:  The condition of a groundwater basin in which the amount of 
water withdrawn by pumping exceeds the amount of water that replenishes the basin over a 
period of years. 
 
GROUNDWATER RECHARGE:  Increases in groundwater quantities or levels by natural 
conditions or by human activity. See also ARTIFICIAL RECHARGE. 
 
GROUNDWATER STORAGE CAPACITY:  The space contained in a given volume of deposits. 
Under optimum use conditions, the usable groundwater storage capacity is the volume of water 
that can, within specified economic limitations, be alternately extracted and replaced in the 
reservoir.  (Directly related to SAFE YIELD). 
 
GROUNDWATER TABLE: The upper surface of the zone of saturation (all pores of subsoil filled 
with water), except where the surface is formed by an impermeable body. 
 
H 
HABITAT:  An ecological or environmental area that is inhabited by a particular 
species of animal, plant, or other type of organism. 
 
HABITAT CONNECTIVITY:  The degree to which the landscape facilitates animal movement 
and other ecological flows. 
 
HABITAT CONSERVATION:  A land management practice that seeks to conserve, protect and 
restore habitat areas for native plants and animals, especially conservation reliant species, and 
prevent their extinction, fragmentation of their habitat, or reduction in range. 
 
HABITAT CONSERVATION PLAN: A plan prepared under Section 10(a)(1)(B) of the federal 
Endangered Species Act to provide for the lawful take of a listed wildlife species by conserving 
the ecosystems upon which the listed species depend, ultimately contributing to their recovery. 
 
HYDROLOGICAL:  The distribution and cycle of surface and underground water. 
 
HYDROLOGY:  A science related to the occurrence and distribution of natural water on the 
earth including the annual volume and the monthly timing of runoff. 
 
I 
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INSTREAM USE:  Use of water that does not require diversion from its natural watercourse.  
For example, the use of water for navigation, recreation, fish and wildlife, esthetics, and scenic 
enjoyment. 

INTEGRATED REGIONAL WATER MANAGEMENT (IRWM): Refers to the process of 
collaboration among diverse interests in planning and managing local water resources and 
addressing challenges. 

INTEGRATION: The practice of combining and coordinating separate parts or elements into an 
efficiently functioning unit or unified whole.   

IRRIGATION EFFICIENCY:  The efficiency of water application.  Computed by dividing 
evapotranspiration of applied water by applied water and converting the result to a percentage.  
Efficiency can be computed at three levels:  farm, district, or basin. 

IRRIGATION RETURN FLOW:  Applied water that is not transpired, evaporated, or deep 
percolated into a groundwater basin, but that returns to a surface water supply. 

L 
LEACHING:  The flushing of salts from the soil by the downward percolation of applied water. 

M 
M&I: Municipal and Industrial (water use); generally urban uses for human activities. 
 
MILLIGRAMS PER LITER (MG/L): The mass (milligrams) of any substance dissolved in a 
standard volume (liter) of water. One liter of pure water has a mass of 1000 grams.  For dilute 
solutions where water is the solvent medium, the numerical value of mg/l is very close to the 
mass ratio expressed in parts per million (ppm). 
 
MINERALIZATION (OF GROUNDWATER):  The addition of inorganic substances, usually 
dissolved from surface or aquifer material, to groundwater. 

N 
NATURALLY OCCURRING CONTAMINANTS (IN GROUNDWATER):  A deleterious substance 
present in groundwater which is of natural origin, i.e., not caused by human activity. 

NET WATER CONSERVATION: The difference between the amount of applied water conserved 
and the amount by which this conservation reduces usable return flows. 
 
NET WATER DEMAND: The applied water demand less water saved through conservation 
efforts (= net applied water = actual water used). 
 
NONPOINT SOURCE:  A contributing factor to water pollution that cannot be traced to a 
specific source.  See Point Source. 
 
O 
OVERDRAFT: Withdrawal of groundwater in excess of a basin’s perennial yield. See also 
PROLONGED OVERDRAFT. 
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P 
PARTS PER MILLION (PPM):  A ratio of two substances, usually by mass, expressing the 
number of units of the designated substance present in one million parts of the mixture. For 
water solutions, parts per million is almost identical to the milligrams per liter. 

PER-CAPITA WATER USE:  The amount of water used by or introduced into the system of an 
urban water supplier divided by the total residential population; normally expressed in gallons 
per-capita-per-day (gpcd). 

PERCHED GROUNDWATER:  Groundwater supported by a zone of material of low 
permeability located above an underlying main body of groundwater with which it is not 
hydrostatically connected. 

PERCOLATION: The downward movement of water through the soil or alluvium to the 
groundwater table. 
 
PERENNIAL YIELD: ”The rate at which water can be withdrawn perennially under specified 
operating conditions without producing an undesired result” (Todd, 1980). An undesired result 
is an adverse situation such as: 
(1) a reduction of the yield of a water source; (2) development of uneconomic pumping lifts; (3) 
degradation of water quality; (4) interference with prior water rights; or (5) subsidence. 
Perennial yield is an estimate of the long-term average annual amount of water that can be 
withdrawn without inducing a long-term progressive drop in water level. The term “safe yield” 
is sometimes used in place of perennial yield, although the concepts behind the terms are not 
identical: the older concept of “safe yield” generally implies a fixed quantity equivalent to a 
basin’s average annual natural recharge, while the “perennial yield” of a basin or system can 
vary over time with different operational factors and management goals. 
 
PERMEABILITY:  The capability of soil or other geologic formation to transmit water. 

POINT SOURCE:  Any discernable, confined and discrete conveyance site from which waste or 
polluted water is discharged into a water body, the source of which can be identified.  See also 
Nonpoint Source. 

POLLUTION (OF WATER):  The alteration of the physical, chemical, or biological properties of 
water by the introduction of any substance into water that adversely affects any beneficial use 
of water. 

POTABLE WATER:  Water suitable for human consumption without undesirable health 
consequences.  Drinkable.  Meets Department of Health Service’s drinking water requirements. 

PROLONGED OVERDRAFT: Net extractions in excess of a basin’s perennial yield, averaged 
over a period of ten or more years.  
 
R 
RECHARGE BASIN:  A surface facility, often a large pond, used to increase the infiltration of 
water into a groundwater basin. 
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RECYCLED WATER:  Urban wastewater that becomes suitable for a specific beneficial use as a 
result of treatment. 
 
RESTORATION:  The manipulation of the physical, chemical, or biological characteristics of a 
site with the goal of returning natural/historic functions to a former or degraded resource. 
Restoration is divided into two categories: re-establishment and rehabilitation.  
 
REVERSE OSMOSIS:  Method of removing salts from water by forcing water through a 
membrane. 
 
RETURN FLOW: The portion of withdrawn water that is not consumed by evapotranspiration 
and returns instead to its source or to another body of water. 
 
REUSE: The additional use of once-used water. 
 
RIPARIAN:  Lands adjacent to streams, rivers, lakes, and estuarine-marine shorelines. Riparian 
areas provide a variety of ecological functions and services and help improve or maintain local 
water quality.  

RIPARIAN VEGETATION:  Vegetation growing on the banks of a stream or other body of water. 

RUNOFF:  The surface flow of water from an area; the total volume of surface flow during a 
specified time. 

RWQCB:  California Regional Water Quality Control Board. 
 
S 
SAFE YIELD (GROUNDWATER): The maximum quantity of water that can be withdrawn from 
a groundwater basin over a long period of time without developing a condition of overdraft. 
Sometimes referred to as sustained yield. 
 
SALINITY: Generally, the concentration of mineral salts dissolved in water. Salinity may be 
measured by weight (total dissolved solids), electrical conductivity, or osmotic pressure. Where 
seawater is the major source of salt, salinity is often used to refer to the concentration of 
chlorides in the water. See also TDS. 
 
SERIOUS OVERDRAFT: Prolonged overdraft that results, or would result, within ten years, in 
measurable, unmitigated adverse environmental or economic impacts, either long-term or 
permanent. Such impacts include but are not limited to seawater intrusion, other substantial 
quality degradation, land surface subsidence, substantial effects on riparian or other 
environmentally sensitive habitats, or unreasonable interference with the beneficial use of a 
basin’s resources. 
SEAWATER INTRUSION:  Occurs when extractions exceed freshwater replenishment of 
groundwater basins and causes seawater to travel laterally inland into fresh water aquifers. 

SECONDARY TREATMENT:  In sewage treatment, the biological process of reducing 
suspended, colloidal, and dissolved organic matter in effluent from primary treatment systems.  
Secondary treatment is usually carried out through the use of trickling filters or by an activated 
sludge process. 



2014 Integrated Regional Water Management Plan 

 

 

 

 
Glossary 

 

SPREADING BASIN: See RECHARGE BASIN. 
 
SPREADING GROUNDS: See RECHARGE BASIN. 

 
STAKEHOLDER: Individuals or groups who can affect or be affected by an organization’s 
activities; or individuals or groups with an interest or “stake” in what happens as a result of any 
decision or action. Stakeholders do not necessarily use the products or receive the services of a 
program. 
 
STORMWATER QUALITY: Storm water (runoff) – Water which is originated during a 
precipitation event which may collect and concentrate diffused pollutants and carry them to 
water courses causing degradation. Runoff in the urban environment, both storm-generated 
and dry weather flows, has been shown to be a significant source of pollutants to the surface 
waters of the nation. In California, the authority to regulate urban and storm water runoff under 
the NPDES system has been delegated by EPA to the State Water Resources Control Board and 
the nine Regional Water Quality Control Boards. 
 
SWP:  State Water Project. 
 
SURFACE WATER:  As defined under the California Surface Water Treatment Rule, CCR, Title 
22, Section 64651.83, means “all water open to the atmosphere and subject to surface runoff..." 
and hence would include all lakes, rivers, streams and other water bodies. Surface water thus 
includes all groundwater sources that are deemed to be under the influence of surface water 
(i.e., springs, shallow wells, wells close to rivers), which must comply with the same level of 
treatment as surface water. 
 
SWRCB: California State Water Resources Control Board. 
 
T 
TERTIARY TREATMENT:  In sewage, the additional treatment of effluent beyond that of 
secondary treatment to obtain a very high quality of effluent. 

TOTAL DISSOLVED SOLIDS (TDS):  A quantitative measure of the residual minerals dissolved 
in water that remain after evaporation of a solution. Usually expressed in milligrams per liter 
(mg/l) or in parts per million (ppm). See also SALINITY. 
 
TURBIDITY: A measure of cloudiness and suspended sediments in water. Water high in 
turbidity appears murky and contains sediments in suspension. Turbid water may also result in 
higher concentrations of contaminants and pathogens, that bond to the particles in the water. 
W 
WATER QUALITY: A term used to describe the chemical, physical, and biologic characteristics 
of water with respect to its suitability for a particular use. 

WATER QUALITY STANDARDS:  A law or regulation that consists of the beneficial designated 
use or uses of a water body or a segment of a water body and the water quality criteria that is 
necessary to protect the use or uses of that particular water body. Water quality standards also 
contain an anti-degradation policy. The water quality standard serves a twofold purpose: (a) it 
establishes the water quality goals for a specific water body and (b) it is the basis for 



2014 Integrated Regional Water Management Plan 

 

 

 

 
Glossary 

 

establishing water quality-based treatment controls and strategies beyond the technology-
based levels of treatment required by sections 301(b) and 306 of the Clean Water Act, as 
amended by the Water Quality Act of 1987. 

WATER RECLAMATION: The treatment of water of impaired quality, including brackish water 
and seawater, to produce a water of suitable quality for the intended use. 

WATER RIGHT:  A legally protected right, granted by law, to take possession of water occurring 
in a water supply and to divert the water and put it to beneficial uses. 

WATERSHED:  A land area that drains to a common waterway, such as a stream, lake, estuary, 
wetland, or ultimately the ocean. 

WATERSHED MANAGEMENT:  The study of the relevant characteristics of a watershed aimed 
at the sustainable distribution of its resources and the process of creating and implementing 
plans, programs, and projects to sustain and enhance watershed functions that affect 
the plant, animal, and human communities within a watershed boundary. 

WATER TABLE: The surface of underground, gravity-controlled water. 

WETLANDS:  Lands transitional between terrestrial and aquatic systems where the water table 
is usually at or near the surface or the land is covered by shallow water. For purposes of this 
classification wetlands must have one or more of the following three attributes: (1) at least 
periodically, the land supports predominantly hydrophytes; (2) the substrate is predominantly 
undrained hydric soil; and (3) the substrate is nonsoil and is saturated with water or covered 
by shallow water at some time during the growing season of each year. 
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Calleguas Creek Watershed-Specific Section 

2014 WCVC IRWM Plan  

Introduction 

The purpose of the Calleguas Creek watershed section of the Integrated Regional Watershed 

Management (IRWM) Plan update is to provide a succinct framing of the most significant factors for 

integrated water resource planning on the watershed.  The watershed steering committee directed that 

this update provide the most economical match between state IRWM planning guidance and watershed 

integration as characterized by local resource priorities, regulatory relevance, management scale 

efficiency, and cost. 

How has integrated planning worked in the Calleguas Creek watershed? 

Integrated planning on the Calleguas Creek watershed is characterized by a pragmatic engagement with 

problems that require cooperation to effectively manage.  This approach has been shaped by the 

experience of public agencies trying to cost-effectively resolve inter-related resource issues and 

regulatory compliance.  The stakeholders’ involvement in preserving water supply reliability options 

while complying with water quality regulations in the Salts Total Maximum Daily Load (TMDL) provided a 

formative experience. 

On October 4, 2007, the Los Angeles Regional Board adopted a Salts TMDL for the Calleguas Creek 

watershed addressing chloride, boron, sulfate, and total dissolved solids.   The Regional Board staff’s 

presentation reflected close coordination with stakeholders and a holistic, measured approach to 

implementing water quality improvements in concert with water resource management.  Three people 

spoke in support of the TMDL representing agriculture, wastewater treatment agencies, and water 

suppliers.  No one spoke against the TMDL.  After a remarkably civil discussion, the Regional Board 

unanimously passed the TMDL. 

The contrast with events only five years earlier couldn’t be more dramatic.  On December 12, 2001, the 

Regional Board staff released a tentative TMDL for Chloride.   Cooperation between Regional Board staff 

and local stakeholders had ceased in anticipation of litigation.  The Calleguas Creek Watershed Water 

Quality / Water Resources subcommittee formally opposed the tentative TMDL as did the cities and 

public water agencies on the watershed.  Local stakeholders submitted hundreds of pages of technical, 

legal, procedural, and environmental comments the Regional Board.  On February 4, 2002 citing “the 

extensive comments received to date and the complex issues raised by those comments,” the Regional 

Board postponed its consideration of the Chloride TMDL.  Despite the impasse, on March 22, 2002, the 

U.S. EPA, under a court-ordered time schedule, adopted a federal TMDL for Chloride on the Calleguas 

Creek watershed. 

It was an inauspicious beginning to what would become a very successful collaboration to address water 

quality in the Calleguas Creek watershed.  What changed during those five years?  What changed that 

resulted in the successful adoption of not only a salts TMDL, but TMDLs for nitrogen, toxicity, historical 
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pesticides, siltation, organochlorine pesticides, and others.  Both the Regional Board and the local 

agencies found that the U.S. EPA was not prepared to allow the lack of consensus among state and local 

agencies to prevent it from meeting its time schedule order to develop TMDLs.  Without State and local 

cooperation, the time schedule threatened to create a cascade of individual TMDLs that, while meeting 

every regulatory and procedural requirement, would only by chance translate into an integrated 

approach to deliver local watershed benefits.   At worst, the approach would create a thicket of 

regulations that would complicate local solutions to unique local water resource management 

challenges while costing a lot of money. 

Local agencies learned that if they were going to have a meaningful role in helping to develop TMDLs 

that made sense on a local level they would have to both be willing to fund the necessary analysis, and 

learn to translate their approach into, from their perspective, the arcane language of regulatory 

administrative procedure and rulemaking.  Out of this understanding came a renewed and pragmatic 

decision to cooperate. 

Given the preceding experience, this required a somewhat larger measure of trust and hope than 

usually characterizes inter-governmental relations.  There was a concerted effort by the U.S. EPA, the 

State Water Resources Control Board, and the Regional Water Quality Control Board to try to help local 

stakeholders craft their efforts in ways that would readily fit into the regulatory framework.  There was 

also the continued commitment of watershed planning participants to provide the necessary 

stakeholder review to ensure that this local effort could be reasonably expected to be supported by 

locally-elected policy makers.  

The success of this approach in developing TMDLs has shaped watershed planning that might be 

characterized by the following principles: 

 A locally-developed, comprehensive watershed approach is necessary to protect watershed 

resources from the piecemeal application of often conflicting and uncoordinated federal and state 

policies, 

 Agencies representing locally-elected policy makers with watershed responsibilities can cooperate 

to represent watershed interests,  

 The management approach is most effective if it is scaled to the problem it is trying to solve, 

 A comprehensive and cooperative approach provides the best investment of public funding to 

achieve watershed objectives, and 

 Working together we can actively shape a better future in ways we could not on our own. 

 

Watershed Description  

The Calleguas Creek Watershed encompasses an area of approximately 343 square miles, predominantly 

in southeastern Ventura County. The major hydrologic features of the watershed include Conejo Creek, 

Arroyo Santa Rosa, Arroyo Simi, Arroyo Las Posas, and Calleguas Creek, as well as Revolon Slough and 

Mugu Lagoon. The northern boundary of the watershed is formed by the Santa Susana Mountains, 

South Mountain, and Oak Ridge Mountains. The southern boundary is formed by the Simi Hills and 

Santa Monica Mountains. Presently 50 percent of the watershed is undeveloped open space, 25 percent 
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is agricultural, and the remaining 25 percent is in urban land use. The watershed ultimately drains to the 

Pacific Ocean through Mugu Lagoon.  

Prior to development, Calleguas Creek and its main tributaries were largely ephemeral waterbodies 

linked to local hydrologic cycles.  Prior to 1862, there was no defined creek channel that connected 

Arroyo Las Posas and Conejo Creek to the Mugu Lagoon or the Pacific Ocean.  Runoff from rain events 

sheet-flowed across the eastern Oxnard Plain, forming wetlands that stretched north several miles from 

the ocean and ephemeral streams that changed from one wet cycle to the next.  By 1889, local residents 

had cleared a straight channel from US Highway 101 to the mouth of Conejo Creek to drain wetlands for 

agricultural purposes.  In the early 1920s, levees were built from the Lewis Road creek crossing to about 

4,000 feet below the Hueneme Road crossing. The extension of Calleguas Creek to Mugu Lagoon and the 

Pacific Ocean allowed for drainage of the Oxnard Plain, but also initiated a cycle of stream channel down 

cutting that progressed from the Oxnard Plain to the uplands, accelerating the natural erosion and 

sedimentation process. 

In 1953, voters established the Calleguas Municipal Water District based on published concerns that the 

economic vitality of the region required a supplemental source of high quality water.  In 1960, voters 

subsequently approved annexation to the Metropolitan Water District of Southern California and bonds 

to finance the necessary facilities to import supplemental water.  The service area of the Calleguas 

Municipal Water District roughly coincides with the watershed boundary and Calleguas provides 

imported potable water to cities and retail water districts within the watershed.  With the importation 

of water, the service area’s population grew from 138,000 in 1964 to 630,000 in 2010.  Imported water 

deliveries have increased from 9,000 acre feet per year to over 100,000 acre feet per year. 

The result of fifty years of imported water deliveries, and the urban and agricultural development that 

imported water has supported, defines many of the issues that characterize the watershed.   

 Urban runoff, irrigation return flows, and wastewater discharges have established perennial stream 

flows from the City of Thousand Oaks to Mugu Lagoon and from the City of Simi Valley to Somis.  

The conversion of a seasonal drainage basin to a perennial water system has affected the 

characterization of surface water quality impairments. 

 Surface and groundwater interaction has been affected by imported water return flows, filling 

unconfined groundwater basins in the upper reaches of the watershed which in turn have affected 

groundwater quality and led to concentrations of stranded salts. 

 The urbanization of the upper watershed has increased stormwater runoff and sediment transport 

while the pace of urbanization has complicated floodplain management.   

 The pattern and extent of development has fragmented connections between upland and riparian 

ecosystems.   

 Finally, the cost and reliability of imported supplies is increasingly challenged by balancing statewide 

water supply and environmental considerations in the Bay-Delta.  

The interpenetration of human and natural systems on the Calleguas Creek watershed presents 

management issues where landscape-scale management approaches are necessary. 
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Governance and Stakeholder Involvement 

The Calleguas Creek Watershed Management Plan was initiated in 1996 and initially was organized with 

a steering committee and topical subcommittees.  The initial planning effort resulted in a Phase I report 

(November 2004) and Addendum (June 2005) to meet the then current Integrated Regional Water 

Management Planning state requirements.  In 2006, the Calleguas Creek Steering Committee and the 

Ventura Countywide Integrated Regional Water Management Planning Group merged to form the 

Watersheds Coalition of Ventura County.   

Over time, the topical subcommittees have evolved into issue-oriented working groups.  The working 

groups continued integrated regional planning for those issues where the participating parties have a 

direct interest and require coordination among multiple interests to identify and implement regional 

solutions.  The initial planning process fostered an integrated approach that is now expressed in the 

more focused working groups.  The watershed steering committee meets on an as needed basis to 

address planning integration and to facilitate public participation in watershed planning.  There is 

significant cross membership among the working groups that also fosters coordination. 

The current working groups include the Stakeholders Implementing TMDLs on the Calleguas Creek 

Watershed, the Ventura County Irrigated Agriculture Group, Calleguas Municipal Water District 

Purveyors, and the Las Posas Basin Users Group. 

Goals, Objectives, and Priorities 

The Calleguas Creek Watershed steering committee reviewed and endorsed the WCVC IRWM Plan 

update goals as shown below.  Watershed-specific goals reflect previously adopted watershed 

objectives and participating agencies’ priorities for the watershed. 

IRWM Plan Goal 1: Reduce dependence on imported water and protect, conserve and augment 

water supplies 

 Improve emergency water supply reliability 

 Improve long-term water supply reliability 

IRWM Plan Goal 2: Protect and improve water quality.  

 Manage and remove salts from the watershed 

 Comply with TMDL requirements 

IRWM Plan Goal 3: Protect people, property and the environment from adverse flooding 

impacts. 

 Identify cost-effective, economical, and environmentally friendly programmatic 

solutions 

 Identify comprehensive system of concepts and scenarios that address flooding and 

sedimentation issues 
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 Promote a more natural stream condition 

 Provide multiple benefits and opportunities 

IRWM Plan Goal 4: Protect and restore habitat and ecosystems.  

 Link key habitat areas strategically to protect species and ecosystems 

IRWM Plan Goal 5: Provide water-related recreational, public access, stewardship, engagement, 

and educational opportunities.  

 Implement the Rim of the Valley Trails Corridor Master Plan 

 Create comprehensive, regional, and integrated trails plan 

Resource Management Strategies 

The following resource management strategies are being implemented in the Calleguas Creek 

watershed. 

Resource 
Management 

Strategy 
Project Title 

Implementing 
Entities 

Brief Description 

Agricultural Water 
Use Efficiency 

 
Mobile water 

irrigation 
evaluations 

Resource 
Conservation 
District, Camrosa 
Water District, 
VCAILG 

Water use efficiency and irrigation 
distribution uniformity 

Urban Water 
Efficiency 

20x2020 and 
Urban Water 
Conservation 
MOU - CUWCC 

Municipal water 
suppliers  

Calleguas Municipal Water District and its 
purveyors participate and are subject to 
state water efficiency performance 
standards 

Crop Idling for 
Water Transfers 

Various Water 
Market Transfer 
Opportunities 

Metropolitan 
Water District 

Metropolitan enhances supplies through 
agreements for water transfers that 
improve the imported water supply to 
the watershed 

Conveyance - 
Delta 

BDCP Metropolitan 
Water District 

Active participant in the Bay Delta 
Conservation Plan 

Conveyance 
Regional / Local 

SMP; system 
interconnections; 

Calleguas MWD 
and purveyors 

Calleguas MWD is developing policies to 
allow water wheeling 

Water Transfers  FCGMA, Calleguas 
MWD, Camrosa 
Water District 

Pumping allocation transfers and storage 
programs as approved by Fox Canyon 
Groundwater Management Agency 

Recharge Area 
Protection 

 Fox Canyon GMA Outcrop protection fox canyon aquifer 

Conjunctive 
Management & 
groundwater 
Storage 
 

Las Posas Aquifer 
Storage and 
Recovery Project 

Calleguas MWD Provision of emergency and planned 
outage storage of imported water to 
supplement system deliveries 
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Desalination Round Mountain 
Desalter 

Camrosa Water 
District 

This and other proposed brackish 
groundwater desalters. 

Recycled 
Municipal Water 

Various projects Calleguas MWD 
and Purveyors 

Extension of recycled water distribution 
systems is ongoing 

Groundwater 
Remediation  / 
Aquifer 
Remediation 

Las Posas Basin 
Specific 
Management Plan 

Fox Canyon GMA 
and Las Posas 
Users Group 

Under development 

Matching Quality 
to Use 

Las Posas Basin 
Specific 
Management Plan 

Fox Canyon GMA 
and Las Posas 
Users Group 

Under development 

Pollution 
Prevention 

MS4 Countywide 
Stormwater 
Permit 

Countywide 
Stormwater 
Permittees 

Stormwater quality program 

Salt and Salinity 
Management 

Salinity 
Management 
Pipeline 

Calleguas MWD Assists responsible parties in Salts TMDL 
compliance 

Urban Runoff 
Management  

MS4 Countywide 
Stormwater 
Permit 

Countywide 
Stormwater 
Permittees 

Stormwater quality program 

Watershed 
Management 

IRWM Planning  WCVC WCVC and county watersheds 

 

Implementation Projects and Programs 

To address the water issues on the Calleguas Creek watershed, the stakeholders are pursuing the 

following project categories 

 Salinity Management Pipeline extension to facilitate brackish groundwater desalination 

 Brackish groundwater desalter 

 Water efficiency and conservation 

 Recycled water distribution systems 

 Conjunctive use projects 

 Stormwater capture 

 TMDL implementation 

 Stormwater quality programs 

 Trails integration 

 Habitat connectivity and leverage opportunities for ecosystem function and values 

 Floodplain management 

Las Posas Basin Conjunctive Use Study 

The Calleguas Creek watershed is the location of a Prop. 84 regional planning grant awarded by the 

State Department of Water Resources through the Watersheds Coalition of Ventura County.  The study, 

Las Posas Basin Conjunctive Use Study, is being coordinated with the Las Posas Basin Users Group.  The 
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study’s purpose is to better understand the opportunities and constraints to developing the shallow 

brackish groundwater resources of the East and South Las Posas basins.  This study will create the 

framework for advancing brackish groundwater production, treatment, and distribution in the 

watershed and assist in the watershed salt balance through the export of salts.  The study has the 

potential to inform approaches to share the cost and benefits of developing the shallow aquifer.  The 

study will also help inform an overall groundwater management approach that increase aquifer storage 

for future conjunctive use or stormwater capture for groundwater recharge. 
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Santa Clara River Watershed Section 

Section 1.0  Introduction 

1.1 Accomplishments since 2007 
 

Section 2.0 Watershed Description 

2.1  Watershed Internal Boundaries  

2.2 Entities Whose Activities Impact Water Management 

2.2.1	Local	Agencies	with	Statutory	Authority	over	Water	Supply	and	
Management	

2.2.2	Other	Potential	Participants	

2.3 Watersheds and water systems  

2.3.1	Major	Water	Related	Infrastructure	

2.3.2	Flood	Management	Infrastructure	

2.4 Climate Change Scenarios and Impacts on Water Supply and Demand 

2.4.1		State	Water	Plan	Update	(2009)	Water	Demand	and	Climate	
Change	Scenarios		

2.4.2	Watershed‐Specific	Climate	Change	Projections	and	Impacts	
 

2.5 Water Supply and Demand  

2.5.1	Urban	Water	Supply	and	Demand	Projections	

2.5.2	Agricultural	Water	Demand	
 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

3 
 

2.6 Water Quality 

2.6.1	Regulatory	Requirements	for	Water	Quality	

2.6.2	Current	Water	Quality	Conditions		

2.7 Social and Cultural Composition of the Watershed 

2.7.1	Disadvantaged	Communities	

2.8 Issues and Needs in the Watershed  
 

Section 3.0  Governance and Stakeholder Involvement in Santa Clara River 
Watershed 

3.1 Santa Clara River Watershed Committee 

3.2 Coordination with Upper Santa Clara River Watershed IRWM Region 
   

Section 4.0  IRWM Plan Goals; Objectives in Santa Clara River Watershed 

4.1  Background – Mission and Vision 

4.2  Integrated Regional Water Management Plan Goals and Watershed 
Objectives 

                 

Section 5.0  Resource Management Strategies Selected for Implementation in 
Santa Clara River Watershed  

 

5.1  Background 

5.2  Resource Management Strategies Implemented in Santa Clara River 
Watershed 

      

Section 6.0 Types of Implementation Projects for Implementation in Santa Clara 
River Watershed 
 

6.1  Proposed and Recent Projects 

6.2  High Priority Types of Projects and Programs  
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Section 7.0  Climate Change Impacts and Adaptation 
 
Section 8.0  Relevant References, Studies, Plans and Reports 
 

APPENDICES 
A. Groundwater Flow Model Update 
B.  Salt and Nutrient Management Plan 
C. Impaired Water Bodies – Section 303 (d)  
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WCVC IRWM Plan Update 2013 

Santa Clara River Watershed Section 

	
 

 

1.0 INTRODUCTION:   
The purpose of the Santa Clara River Watershed Section of the Integrated Regional 
Watershed Management Plan (IRWMP) Update is to provide comprehensive watershed-
specific information in a single document to facilitate IRWM planning and project 
development. The Watershed Section is meant to provide a summary of detailed 
information available and provide a link and reference to other sources of additional in-
depth information if desired. References to these sources are provided within the text 
and at the end in the References Section.  

1.1 IRWM Accomplishments 
Since its adoption in 2006, the IRWM program has successfully helped facilitate the 
planning and funding of numerous projects that improve water management in the 
watershed and help achieve IRWM goals. Table 1 provides a list of projects and 
programs implemented since 2007 in the Santa Clara River Watershed as well as the 
IRWM goals that they help achieve. 
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Table 1. IRWM Projects and Programs Successfully Implemented  
in the Watershed Since 2007 

 

Project Title Implementing 
Entity or Lead 

Agency or 
Partners 

Brief Description Estimated Completion 
Date 

Major Sources of Funding IRWM 
Goals 

Addressed* 
By Number 

 
County 
Government 
Center Parking 
Lot Green 
Streets Urban 
Retrofit Project  

 
Ventura County 
and Ventura 
County 
Watershed 
Protection 
District  

Project involves innovative Low 
Impact Design (LID) to reduce 
parking lot runoff volumes, pollutant 
loads, and recharge groundwater 
through system that infiltrates runoff 
flows including irrigation water from 
adjacent landscape areas into the 
underlying soils. The project will 
provide stormwater pollution 
prevention outreach and education 
opportunities due to the County 
Government Center parking lot’s high 
visitation frequency and visibility.  

 
Project completion 
anticipated in April of 
2016 

Prop 84 grant-funding, 
Ventura County and 
Watershed Protection 
District local match funding 

 
 
 
 
 
 
 
1 through 6 

 

 
Piru Dump 
Bank 
Stabilization 
Project 

 
Ventura County 
Watershed 
Protection 
District, Ventura 
County 
Engineering 
Services 
Department, and 
County 
Executive 
Office 

 
The Piru Dump is a closed burn dump 
adjacent to the Santa Clara River. The 
bank adjacent to the Santa Clara 
River was eroded in 2004-2005 
winter storms. The Piru Dump Bank 
Stabilization Project included 
reconsolidation of waste that had been 
washed into the river and building an 
engineered bank to prevent future 
erosion, protecting the river from 
future burn waste exposure. 

 
Project completed in 
March of 2011 

CalRecycle,  County of 
Ventura and Watershed 
Protection District Funding 
 
 

2, 3, 4, & 6 

 
 

 
Ventura County 

Salt and Nutrient Management Plan 
(SNMP) is being developed for the 

 
Plan completion 

 
Proposition 84 Planning 
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Table 1. IRWM Projects and Programs Successfully Implemented  
in the Watershed Since 2007 

 

Project Title Implementing 
Entity or Lead 

Agency or 
Partners 

Brief Description Estimated Completion 
Date 

Major Sources of Funding IRWM 
Goals 

Addressed* 
By Number 

Salt and 
Nutrient 
Management 
Plan for Lower 
Santa Clara 
River 
Watershed 

Watershed 
Protection 
District, County 
of Ventura 
Waterworks 
District No. 16, 
United Water 
Conservation 
District, Farm 
Bureau of 
Ventura County, 
and cities of 
Fillmore, Santa 
Paula and 
Ventura 
 

Lower Santa Clara River groundwater 
basins [Fillmore, Mound, Piru, Santa 
Paula and Oxnard Forebay]. The 
objective of the SNMP is to manage 
salts and nutrients from all sources on 
a basin-wide or watershed-wide basis 
in a manner that ensures attainment of 
water quality objectives and 
protection of beneficial uses 

scheduled for 
December of 2014 

Grant, and Watershed 
Protection District and 
participating entities (ie. 
Cities of Fillmore, Santa 
Paula, and Ventura and 
County Waterworks 
District No. 16) local match 
funding 

 
 
 
 
 
 

1, 2, 4, 5 & 
6 

 
 
Santa Clara 
River 
Watershed 
Feasibility 
Study – 
Modeling 
Efforts 

 
 
United States 
Army Corps of 
Engineers, Los 
Angeles County 
Flood Control 
District and 
Ventura County 
Watershed 
Protect ion 
District  
 

Feasibility Study being performed in 
order to develop technical data 
required to identify and understand 
the flood protection and water 
resource challenges and opportunities 
present in the SCR watershed. The 
feasibility study is expected to 
identify project opportunities with 
justified Federal interest that can then 
be further developed with more 
detailed studies that lead to Federally 
funded construction projects 

Study components: 
Hydrology modeling 
completed in 
November of 2009, 
Geomorphology 
completed in May of 
2011, Flood mapping in 
May of 2012, and 
Sediment Transport 
completion anticipated 
in 2015 

United States Army Corps 
of Engineers, Los Angeles 
County Flood Control 
District and Ventura 
County Watershed 
Protection District Funding  

 
 
 
 
 
 
2, 3, 4 & 6 

Expanding  To complete a United States Bureau  United States Bureau of 1 
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Table 1. IRWM Projects and Programs Successfully Implemented  
in the Watershed Since 2007 

 

Project Title Implementing 
Entity or Lead 

Agency or 
Partners 

Brief Description Estimated Completion 
Date 

Major Sources of Funding IRWM 
Goals 

Addressed* 
By Number 

Recycled Water 
Delivery 
Project 
Feasibility 
Study 

City of Ventura of Reclamation Title XVI Water 
Reclamation and Reuse Program 
feasibility study for the proposed 
Expanding Recycled Water Delivery 
Project 

March 2014 Reclamation Title XVI 
Grant & SWRCB Water 
Recycling Grant 

Phase 2 Santa 
Clara River 
Estuary Special 
Studies 

City of Ventura 
and 
Participating 
Agencies in the 
Santa Clara 
River Watershed 

Evaluated a variety of opportunities 
for diverting discharge to the SCR 
Estuary for the purposes of recycling 
the water and benefitting the local 
communities’ water supply, including 
the creation of wetlands. 

 
March 2013 

City of Ventura 1, 4 & 5 

Fillmore 
Integrated 
Recycled Water 
and Wetlands 
Project 

 
City of Fillmore 

Construction of new, tertiary 
treatment level wastewater treatment 
plant and wetlands 

Completed in 2011 Proposition 50 and local 
funding 

 
1 through 6 

 
Piru 
Wastewater 
Treatment Plant  

 
Ventura County 
Waterworks 
District No.16 

 
 

 
Completed in 2011 

American Recovery and 
Reinvestment Act of 2009 - 
ARRA 

 
 

Piru 
Wastewater 
Treatment Plant 
Tertiary 
Upgrade 

Ventura County 
Waterworks 
District No.16 

Upgrade to tertiary treatment to allow 
for recycled water use 

 
To be completed in 
2015 

Proposition 84 and local 
funding 

 
1, 2, 4, and 
6 

Santa Paula 
Water 
Recycling 
Facility 

Santa Paula 
Water, Perc 
Water and 
Alinda 

Construction of new tertiary treatment 
level wastewater treatment plant 

Complete Public/Private 
Partnership 

 
1, 2, 4, and 
6 
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Table 1. IRWM Projects and Programs Successfully Implemented  
in the Watershed Since 2007 

 

Project Title Implementing 
Entity or Lead 

Agency or 
Partners 

Brief Description Estimated Completion 
Date 

Major Sources of Funding IRWM 
Goals 

Addressed* 
By Number 

 
 
Natural 
Floodplain 
Protection 
Program 

 
 
The Nature 
Conservancy 

The Nature Conservancy is 
implementing the Natural Floodplain 
Protection Program to preserve a 
critical section of the floodplain in the 
Santa Clara River Watershed. This 
project will establish a Floodplain 
Conservation Zone, where private 
property easements will be acquired 
to prevent future development. 

 
 
 
 
To be completed in 
2015 

 
Proposition 84 and local 
funding 

 
 
1 through 6 

 
El Rio Septic to 
Sewer 
Conversion 
Project  

 
Ventura County 
Waterworks 
District 

This project involved taking local 
residents off septic systems and 
connecting them to a sewer treatment 
facility – thus reducing degradation to 
local groundwater supplies 

 
Completed in 2011 

 
Proposition 50 and local 
funding 

 
2 

Oxnard Septic 
to Sewer 
Conversion 
Project 

City of Oxnard This project involved taking local 
residents off septic systems and 
connecting them to a sewer treatment 
facility – thus reducing degradation to 
local groundwater supplies 

 
Completed in 2011 

 
Proposition 50 and local 
funding 

 
2 

 
 
Regional 
Groundwater 
Flow Model 
Update – Phase 
1 
 
 
 

 
 
United Water 
Conservation 
District 

An update to a regional groundwater 
flow model enabling local entities to 
better understand the 
surface/groundwater interaction and 
to coordinate project development 
and assess impacts to groundwater 

 
Completed in 2013 

 
Proposition 84 Planning 
Grant and local funding 

 
1 and 6 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

10 
 

Table 1. IRWM Projects and Programs Successfully Implemented  
in the Watershed Since 2007 

 

Project Title Implementing 
Entity or Lead 

Agency or 
Partners 

Brief Description Estimated Completion 
Date 

Major Sources of Funding IRWM 
Goals 

Addressed* 
By Number 

 
 
 
 
Santa Clara 
River Parkway 
Project 

 
California 
Coastal 
Conservancy 

The primary goal of the Santa 
Clara River Parkway Project is the 
acquisition, conservation, and 
restoration of floodplain lands 
within the Santa Clara River 
corridor

 
Ongoing 

 
Coastal Conservancy 
Funding 

 
1 through 6 

 
Celebrate the 
Watershed – 
Public 
outreach 
event 

 
Multiple 
Entities 

A public outreach event that 
followed the successful Watershed 
University Program conducted in 
2005. 

Completed in May 
2012 

Local entities – in kind 5 

 
GREAT 
Project – 
Groundwater 
Recovery and 
Treatment 

 
City of Oxnard 

The GREAT Program combines 
wastewater recycling, brackish 
groundwater desalination, 
groundwater injection, storage 
and recovery, and restoration of 
local wetlands to provide an 
additional water supply source to 
the Oxnard Plain through the year 
2030 

 
 
 
Total completion by 
2030 

 
 
 
Local funding and 
assorted grants 

 
1, 2, 5 and 
6 
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2.0 WATERSHED DESCRIPTION 

2.1 Watershed Internal Boundaries  
The Santa Clara River Watershed is one of three primary watersheds that make up the 
region included in the IRWM Plan for Ventura County (Figure 1). The Santa Clara River 
is the largest river system in Southern California remaining in a relatively natural state. 
The Santa Clara River headwaters are located in the San Gabriel Mountains and flow 
generally west to the Pacific Ocean in Ventura. The Santa Clara River and tributary 
system has a Watershed area of about 1,634 square miles. Major tributaries include 
Castaic Creek and San Francisquito Creek in Los Angeles County, and the Sespe, Piru, 
and Santa Paula Creeks in Ventura County. Approximately 40 percent of the Watershed 
is located in Los Angeles County and 60 percent is in Ventura County. Please see Figure 
1 for a map of the lower Santa Clara River Watershed in Ventura County. 

  
The Santa Clara River is the largest Watershed in the County and also has the lowest 
percentage of development. About 90 percent of the Watershed is to the east and north 
of the floodplain in the mountainous terrain of the San Gabriel Mountains, the Sierra 
Pelona, and the Topatopa Mountains of the Sespe back-country to headwaters near Pine 
Mountain and Mt. Pinos, and to the south of the river including the Santa Susana 
Mountains, Oak Ridge, and South Mountain. Much of this area is in the Angeles 
National Forest and Los Padres National Forest. The remaining 10 percent of the 
Watershed is relatively flat terrain of the Oxnard Plain, the Santa Clarita Valley, Castaic 
Valley, the Santa Clara River Valley, and the floors of the larger canyons, including the 
upper Soledad, lower Sand, Mint, Bouquet, Placerita, San Francisquito, Piru, Santa 
Paula, and the Sespe. Because of the jurisdictional overlap of the Oxnard Plain and the 
hydrologic connectivity it has to both the Santa Clara River and Calleguas Creek 
watersheds, it will be discussed in both watershed sections.  
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Figure 1.  Watersheds in Ventura County - Santa Clara River Watershed Highlighted 

The watershed also contains two primary groundwater basins and several groundwater 
sub-basins. The two groundwater basins in the Santa Clara River Watershed are the 
Acton Valley Basin and the Santa Clara River Valley Basin, both of which are drained by 
the Santa Clara River toward the Pacific Ocean to the west.  The Santa Clara River Valley 
Basin is subdivided into six sub-basins: Santa Clara River Valley East, Piru, Fillmore, 
Santa Paula, Mound and Oxnard. Figure 2 shows the locations of the sub-basins in the 
lower Santa Clara River Watershed.  
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Figure 2. Groundwater Sub-basins in the all Ventura County Watersheds 

2.2 Water Management Entities (Municipalities, land use agencies, flood 
management, water agencies, wastewater agencies, etc.) 
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The Santa Clara River Watershed’s land uses, flood hazards, surface water, ground 
water, wastewater, as well as its ecological, cultural, environmental, recreational, and 
agricultural resources are managed and influenced by a consortium of government 
agencies and entities, non-profit organizations, advocacy groups, industry groups, and a 
host of water management agencies. Table 2 provides a list of agencies, organizations, 
and entities that are Watershed Coalition members, participants in the IRWM process, 
or have provided support to the IRWM process. Section 2.2.1 includes detailed 
information on the water suppliers within the Santa Clara River Watershed.   

 

Table 2 

Watersheds Coalition Members, Water Managers, Participants 

 and Supporters of IRWM Process 
 

Organization Role 

Cities 

City of Fillmore 
Involved in water supply and/or water quality 
management and wastewater in the watershed.  
Land use authority within City boundaries 

City of Oxnard 
Involved in water supply and/or water quality 
management and wastewater in the watershed. 
Land use authority within City boundaries 

City of Santa Paula 
Involved in water supply and/or water quality 
management and wastewater  in the watershed. 
Land use authority within City boundaries 

City of Port Hueneme 
Involved in water supply and/or water quality 
management and wastewater in the watershed. 
Land use authority within City boundaries 

City of Ventura (San 
Buenaventura) 

Involved in water supply and/or water quality 
management and wastewater in the watershed. 
Land use authority within City boundaries 

Wholesale Water Agencies 

United Water Conservation 
District 

Involved in water supply management in the 
watershed. 

Retail Water Agencies 

Fillmore Irrigation Company 
Involved in water supply and/or water quality 
management in the watershed. 

Channel Islands Beach Involved in water supply and/or water quality 
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Table 2 

Watersheds Coalition Members, Water Managers, Participants 

 and Supporters of IRWM Process 
 

Organization Role 

Community Services District management in the watershed. 

Port Hueneme Water Authority  Involved in water supply and/or water quality 
management in the watershed. 

County Agencies & Entities 

Ventura County Public Works 
Agency – Waterworks District 
No. 16 (Piru) 

Involved in water supply and/or water quality 
management and wastewater in the watershed. 

Ventura County Executive Office 
County Department that manages the IRWM 
program 

Ventura County Resource 
Management Agency 

County Department tasked with adopting and 
implementing,  land use policies  

Ventura County Watershed 
Protection District 

County agency that manages flood control, water 
quality, aquatic habitat, restoration and other 
watershed-level issues.  

Ventura County Board of 
Supervisors 

County decision makers overseeing grant 
administration and development of the IRWM plan 
update. 

Ventura County Agricultural 
Commissioner 

County Department that manages agricultural 
issues and water issues as they pertain to 
agriculture. 

Environmental Stewardship Organizations 

Friends of the Santa Clara River 
Active in promoting the conservation of watershed 
natural resources. 

The Nature Conservancy Active in promoting the conservation of watershed 
natural resources. 

Southern California Wetlands 
Recovery Project 

An alliance of federal, state, and local agencies and 
non-profits that acquire and restore coastal 
wetlands and watersheds in Southern California. 

Trust for Public Land 
Advocacy organization active in promoting the 
conservation of watershed natural resources. 

Sierra Club Active in promoting the conservation of watershed 
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Table 2 

Watersheds Coalition Members, Water Managers, Participants 

 and Supporters of IRWM Process 
 

Organization Role 

natural resources. 

Surfrider Foundation 
Advocacy organization active in promoting the 
conservation of watershed natural resources. 

Ventura Coastkeeper 
Advocacy organization active in promoting the 
conservation of watershed natural resources and 
conducing water quality sampling. 

State, Federal, and Regional Agencies and Universities 

Regional Water Quality Control 
Board – Los Angeles Region 

Regulatory authority for  water quality management 
in the watershed. 

California Coastal Commission Manage land use and regulate water resources in 
the Coastal Zone. 

California Coastal Conservancy 
Manage and advocate for conservation of natural 
resources in the watershed. Manage the Santa Clara 
River Parkway Project 

University of California 
Cooperative Extension – Farm 
Advisor 

Conduct research and provide information to 
agricultural water users – to benefit water supply, 
water quality and ecosystem health 

University of California – Santa 
Barbara 

Researchers actively involved in ecological and 
hydrologic research in the watershed 

California State University – 
Channel Islands 

Researchers are actively involved in ecological and 
hydrologic research in the watershed 

California Department of Fish 
and Wildlife 

Manage natural resources within the watershed.  

California Department of Water 
Resources 

Implement and manage state water supplies and 
oversee IRWM program at the state level. 

Ventura County Resource 
Conservation District 

Manage soil and water conservation projects, 
wildlife habitat and watershed enhancement and 
restoration.  

Southern California Assoc. of 
Governments 

Plan, implement, and manage regional planning 
issues  

California Department of Parks Manage natural resources within the watershed. 
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Table 2 

Watersheds Coalition Members, Water Managers, Participants 

 and Supporters of IRWM Process 
 

Organization Role 

and Recreation 

U.S. Forest Service –Los Padres 
National Forest 

Manage natural resources within the watershed. 

Natural Resources Conservation 
Service 

Manage natural resources within the watershed. 

U.S. Army Corps of Engineers 
Manage natural resources within the watershed 
specifically levees and other federal waters. 

U.S. Environmental Protection 
Agency 

Manage natural resources within the watershed. 

U.S. Bureau of Reclamation Water wholesaler and producer of hydroelectricity. 

U.S. Fish and Wildlife Service Manage natural resources within the watershed. 

Naval Base Ventura County 
Encompass Port Hueneme and Pt. Mugu Naval 
bases 

Wastewater Agencies (in addition to cities and County) 

Saticoy Sanitary District Manage wastewater within the watershed. 

Ventura Regional Sanitation 
District 

Manage wastewater within the watershed. 

Groundwater Basin Management Authorities 

Fox Canyon Groundwater 
Management Agency – per 
California Water Code 

Manage groundwater in the watershed 

Santa Paula Basin Pumpers 
Association – court adjudicated 

Manage groundwater in the watershed 

City of Fillmore/United Water 
Conservation District 

Groundwater managers of Fillmore and Piru 
Groundwater Basins per AB 3030 provisions 

 

Community Organizations and Recreational Interests 

Pleasant Valley Park and 
Recreation District 

Manage parks, open space areas, and recreational 
resources within the watershed. 
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Table 2 

Watersheds Coalition Members, Water Managers, Participants 

 and Supporters of IRWM Process 
 

Organization Role 

Flood Management Agencies 

Ventura County Watershed 
Protection District 

County agency that manages flood control, water 
quality, aquatic habitat, restoration and other 
watershed-level issues. 

Native American Tribes 

Individual members of various 
bands of the Chumash Tribe and 

Advocate for Native American issues that pertain to 
water resource management. 

Wishtoyo Foundation Advocate for Native American issues that pertain to 
water resource management. 

Agricultural and Business Groups 

Farm Bureau of Ventura County Advocates for agricultural water issues 

Coalition of Labor Agriculture 
and Business (COLAB) 

Interest group advocating for the needs of local 
businesses and agricultural interests 

Source: Regional Acceptance Process Application and IRWMP 2014, Governance Section 

 

2.2.1 Local Agencies with Statutory Authority over Water Supply and 
Management 
 

There are 54 entities that provide water in the portion of the Santa Clara River 
Watershed within the County of Ventura (Figure 3). This section includes information 
on those purveyors that serve at least 4,000 people. All five cities within the Santa Clara 
River Watershed manage stormwater, as co-permitees on the Municipal Separate Storm 
Sewer System (MS4) Stormwater Permit with the County of Ventura and the Ventura 
County Watershed Protection District.  

Water purveyors within the United Water Conservation District (UWCD) wholesale 
district include Channel Islands Beach Community Services District, the City of 
Fillmore’s Water Department, the City of Port Hueneme’s Water Department, the 
Fillmore Irrigation Company, the City of Santa Paula, and the UWCD itself (VCWPD 
2006). Some of the areas within the Santa Clara River Watershed, such as the City of 
Ventura are also located within the Casitas Wholesale District. and receive their water 
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supply mostly from the Ventura River. For a full list and information on the water 
purveyors in Ventura County, visit the WCVC website and search for the Inventory of 
Public and Private Water Purveyors in Ventura County, found here: 

http://www.ventura.org/wcvc/documents/PDF/Inventory_Public_and_Private_Water
_Purveyors-Ventura_County_2006.pdf 

 

 

Figure 3. Water Purveyors in Lower Santa Clara River Watershed 

2.2.1.1 Wholesale Water Agencies 
United Water Conservation District 

Summary: The United Water Conservation District (UWCD) is the primary wholesale 
distributor of water in the Santa Clara River Watershed for urban, agricultural, and 
environmental uses.  It operates the Santa Felicia Dam and Freeman Diversion Dam, 
and releases water from Lake Piru to its spreading grounds to recharge aquifers 
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underlying the Santa Clara River Valley and the Oxnard Plain.  In cooperation with the 
County of Ventura and the Fox Canyon Groundwater Management Agency, the UWCD 
is implementing solutions to the saline water intrusion problem beneath the Oxnard 
Plain.  The UWCD, with both irrigation and domestic wells, provides wholesale water 
through its Oxnard – Hueneme pipeline to the City of Oxnard and Port Hueneme Water 
Agency (which includes the Naval Base Ventura County), plus several small mutual 
water agencies.  It also wholesales agricultural water through its Pleasant Valley pipeline 
to the Pleasant Valley County Water District. It operates the Pumping-Trough Pipeline 
and reservoir to provide water to farmers in the pumping trough area in the Oxnard 
Plain. 

Date of Agency Formation: 1950 

Enabling Legislation: Water Conservation Act of 1931 

Current Services as Authorized: Wholesale irrigation and Municipal and Industrial 
(M&I) water, Recreational facilities, hydroelectric generation, Groundwater recharge, 
Water quality monitoring, Seawater intrusion abatement, and Regional groundwater 
management 

Other Services as Contained in Enabling Legislation: Make survey and investigations of 
water supply and resources. Appropriate, acquire, and conserve water and water rights. 
Conserve, store, and spread water. Acquire or construct dams, dam sites, reservoir and 
reservoir sites, canals, ditches, conduits, spreading basins, wells, etc. Build facilities to 
protect the District from damage by flood. Sell, deliver, distribute water and construct or 
install facilities for water delivery. Acquire or construct recreational facilities. Treat, 
purify, and reclaim sewage or storm water. Contract with other government agencies to 
acquire or dispose of water 

Size of Current Service Area: Approximately 199,344 acres 

Population Served: Approximately 325,000 

 

2.2.1.2 Retail Water Purveyors 
Channel Islands Beach Community Services District 

Summary: The Channel Islands Beach Community Services District provides water, 
sewage, and rubbish collection services in the unincorporated Silver Strand, Hollywood 
Beach, and Hollywood-by-the Sea.  It was formed in 1982 as a successor to the Channel 
Islands County Water District.  Under contract, it also provides water and/or sewage 
services to portions of Channel Islands Harbor in the city of Oxnard.  This services 
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district is authorized to provide a variety of services, including police and fire protection, 
street improvements and maintenance, street lighting, and undergrounding of utilities. 

Date of Agency Formation: December 14, 1982 

Enabling Legislation: California Government Code Section 61000 et seq. 

Current Services as Authorized: Water, sewage, sanitation, and community service 

Other Water Related Services Authorized in Enabling Legislation: Recreation, utility 
undergrounding, flood protection works. 

Service Area: Approximately 6,322 acres 

Population Served: Approximately 10,000 

Agreements with Others to Provide Services:  

 Joint Powers Agreement (JPA) with the City of Port Hueneme creating the Port 
Hueneme Water Agency, 1994, amended 2000.  

 Sewer Maintenance Agreement with the City of Port Hueneme, 1996.  
 Water Service Agreement with the County of Ventura, 1996.  
 Solid Waste Agreement with RCI, Inc. 1997 
 Water and Sewer Service Agreement with the City of Oxnard 

 

Port Hueneme Water Authority (PHWA) 

Summary: The City and the Channel Islands Beach Community Services District 
(CIBCSD) formed the PHWA in July 1994, as a means to better manage the sub-regional 
urban water supplies for their customers. Two neighboring Naval Bases also became 
participants in the PHWA, namely the United States Naval Base Ventura County - Point 
Mugu (NBVC-PM) and Naval Base Ventura County – Port Hueneme (NBVC-PH). The 
PHWA Board of Directors is composed of three council members from the City and two 
directors from the CIBCSD. 

Date of Agency Formation: July 1994 

 

Pleasant Valley County Water District 

Summary: The Pleasant Valley County Water District operates and maintains a 
distribution system for agricultural water.  The water is obtained from the United Water 
Conservation District and Camrosa Water District.  This supplements groundwater 
supplies and helps alleviate salt water intrusion under the Oxnard Plain. 
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Date of Agency Formation: October, 1956 

Current Services as Authorized: Store, produce, and distribute agricultural water 

Size of Current Service Area: Approximately 12,656 acres 

 

Ventura County Waterworks Districts No.16, Piru 

Summary: Ventura County Waterworks District (VCWD) No.16 provides sanitation 
services to the entire community of Piru and water service in the Pacific Avenue area. 
The Piru Wastewater Treatment Plant (PWWTP) provides water and sewer service to 
the community of Piru, a Disadvantaged Community in the unincorporated area of 
Ventura County. The original wastewater treatment plant was originally constructed in 
1974, and was upgraded to a capacity of 500,000 gallons per day in 2011 when other 
upgrades to the facility were completed to meet the RWQCB’s water quality 
requirements. The system uses tertiary treatment that uses an Oxidation Ditch 
Wastewater System in order to generate recycled water for landscaping and agriculture.  

For more information search the Ventura County website for “Overview of Project and 
Ventura County Waterworks District No. 16” 

 

2.2.1.3  Sanitary Districts 
Saticoy Sanitary District 

Summary: The Saticoy Sanitary District provides sewage collection and treatment 
services for the community of Saticoy.  The District boundaries were expanded in 2001 
to include all of the Saticoy community. 

Date of Agency Formation: September 1941 

Enabling Legislation: Health and Safety Code Section 6400 et seq. 

Current Services as Authorized: Collection and treatment of sewage 

Size of Current Service Area: Approximately 248 acres 

Population Served: Approximately 1,500 

  

Ventura Regional Sanitation District 

Summary: The Ventura Regional Sanitation District (VRSD) is an enterprise public 
agency providing a variety of solid waste management, wastewater collection and 
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treatment, and water supply services. VRSD serves the Water/Wastewater and Solid 
Waste needs of Ventura County, including: Camarillo, Fillmore, Ojai, Oxnard, Port 
Hueneme, Ventura, Santa Paula, and Thousand Oaks as well as eight special districts 
including : Camarillo Sanitary, Camrosa Water, Channel Islands Beach Community 
Services, Ojai Valley Sanitary, Saticoy Sanitary, Triunfo Sanitation and Ventura County 
Waterworks Nos. 1 (Moorpark) and 16 (Piru). 

Date of Agency Formation: July 1970 

Enabling Legislation: Health and Safety Code Sec. 4700 et seq. 

Size: Approximately 1,120,493 acres 

Current Services as Authorized: Countywide, except territory within the Moorpark and 
Simi Valley Unified School Districts - Services are to acquire, construct, and operate 
sewage collection, treatment and disposal works, acquire, construct, and operate refuse 
transfer or disposal facilities, and perform solid waste management. 

 

2.2.1.4  Other Districts 
Ventura County Resource Conservation District 

Summary: The Ventura County Resource Conservation District (VCRCD) was organized 
in 1979 by the consolidation of the Ojai and South Ventura County Resource 
Conservation Districts.  Those Districts encompassed the Ventura River and Calleguas 
Creek watersheds.  As a part of the consolidation, most of the remaining County 
unincorporated area was annexed to the VCRCD, including the Santa Clara River 
watershed.  All of the incorporated city areas were excluded from the VCRCD. As 
unincorporated areas are annexed to cities, a concurrent detachment from this District 
occurs.  VCRCD services are extended by contract to cities that desire assistance with 
erosion and other conservation issues.  Areas of Ventura County that are covered by 
Resource Conservation Districts from Los Angeles County are not part of this District.  
These areas include the Bell Canyon, Oak Park, and Frazier Park areas. 

Date of Agency Formation: December, 1979 

Enabling Legislation: Public Resources Code Section 9074 et seq. 

Current Services as Authorized: Serves the unincorporated areas of the county, 
excluding the cities - Services include developing district wide comprehensive plans for 
soil and water conservation including improvement of farm irrigation, land drainage, 
erosion control, and flood prevention.  Conduct surveys, investigations, and research 
relating to the conservation of resources.  
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Size of Current Service Area: Approximately 1,089,533 acres 

Population Served: Approximately 92,666 

 

2.2.1.5 Groundwater Management Agencies 
Fox Canyon Groundwater Management Agency 

Summary: The Fox Canyon Groundwater Management Agency (FCGMA) was formed by State 
Assembly Bill 2995. In 2006, the FCGMA adopted the following mission statement: "The Fox 
Canyon Groundwater Management Agency (Agency), established by the State Legislature in 
1982, is charged with the preservation and management of groundwater resources within the 
areas or lands overlying the Fox Canyon aquifer for the common benefit of the public and all 
agricultural, municipal and industrial users."  
 
Date of Agency Formation: January 1, 1983 

Enabling Legislation: Water Code Appendix, Section 121-401, et seq. 

Current Services as Authorized: Groundwater management through well extraction regulation 

Other Services Authorized in Enabling Legislation:  
The original State legislation created the FCGMA to manage groundwater in both overdrafted 
and potentially seawater-intruded areas within Ventura County. The prime objectives and 
purposes of the FCGMA are to preserve groundwater resources for agricultural, municipal, and 
industrial uses in the best interests of the public and for the common benefit of all water users 
(FCGMA, 2007). Protection of water quality and quantity along with maintenance of long-term 
water supply are included in those goals and objectives. The FCGMA utilizes ordinances and 
resolutions to regulate groundwater extractions from public and private wells.  Sole source of 
income to agency is through extraction fees for management, with $4.00 per acre foot the 
maximum allowed by law. 
 
Size of Current Service Area: Approximately 120,066 acres 

 

2.2.1.6 Flood Control Agencies 
Ventura County Watershed Protection District 

Summary: The Ventura County Watershed Protection District (District) was formed, in part, to 
provide for the control and conservation of flood and storm waters and for the protection of 
watercourses, watersheds, public highways, life and property in the County of Ventura from 
damage or destruction from these waters. On January 1, 2003, the name was changed to the 
Ventura County Watershed Protection District to reflect changes in community values, 
regulatory requirements, and funding opportunities. The name change also reflected the 
District’s desire to emphasize integrated watershed management and solve flood control 
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problems with environmentally sound approaches. The District’s mission is to protect life, 
property, watercourses, watersheds, and public infrastructure from the dangers and damages 
associated with flood and stormwaters.  

Date of Agency Formation: January, 1944 

Enabling Legislation: Water Code Appendix, 46-1, 46-7 

Current Services as Authorized:   

 County-wide (except for the islands of Anacapa and San Nicolas), 
 Control flood and storm waters 
 Establish, protect, and regulate designated flood ways 
 Import water  
 Provide for recreational use and beautification of lands in connection with carrying out 

broad flood control objectives 
 Acquire, construct, and operate recreational facilities and landscaping in connection with 

any dam, reservoir, flood control, or storm drainage facility or improvement 
 

2.2.1.7 Cities That Provide Water Supply Services  
Cities and population served* 

 Fillmore (15,162) 
 Oxnard (201,555) 
 Port Hueneme (21,856) 
 Santa Paula (29,963) 
 Ventura (107,738) 

 
* US Census 2012 Population Estimates 

For more information on water supply entities in Ventura County, search for the Ventura County 
Regional Acceptance Application Process  

2.2.2	Other	Potential	Participants	
There are several “disadvantaged” communities (DAC) within the County and Santa Clara River 
Watershed.  As defined by Proposition 50 Grant Guidelines, a disadvantaged community is one 
with an annual median household income that is less than 80 percent of the statewide annual 
median household income ($49,305) (American Community Survey 2011). There are several 
Native American tribes represented in Ventura County including the Chumash, Barbareno and 
Ventureno Indians. There has been ongoing outreach to tribal interests throughout the IRWM 
planning process beginning in 2005.  The Native American Heritage Commission was contacted 
to confirm the appropriate contacts for further outreach.  The Santa Clara River Watershed 
Committee welcomes input and participation from groups and individuals that represent these 
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communities as well as any environmental justice organizations, neighborhood councils, and 
social justice organizations. 

2.3 Watersheds and water systems  

2.3.1	Major	Water	Related	Infrastructure	

Much	of	the	watershed’s	water	related	infrastructure	supports	water	conveyance	to	
groundwater	recharge	basins.	United	Water	Conservation	District	is	responsible	for	
groundwater	recharge	in	the	Ventura	County	portion	of	the	Santa	Clara	River	Valley	and	on	
the	Oxnard	Plain,	and	for	the	wholesale	distribution	of	water	to	purveyors	on	the	Oxnard	
Plain.	UWCD	operates	Lake	Piru,	with	an	83,000	acre‐feet	capacity,	as	a	storage	reservoir.	
Lake	Piru	water	is	released	to	the	Santa	Clara	River	for	recharge	of	the	Piru,	Fillmore,	and	
Santa	Paula	basins	as	it	moves	downstream.	The	Piru	diversion	on	Piru	Creek	recharges	
upstream	groundwater	basins	at	recharge	ponds	in	Piru.	The	Freeman	Diversion	in	Saticoy	
conveys	river	water	to	spreading	grounds	where	it	recharges	groundwater	for	subsequent	
use	by	municipal	and	agricultural	pumpers.	The	Freeman	diversion	has	an	average	yield	of	
approximately	69,000	AFY,	diverted	from	the	river.	Total	groundwater	pumping	within	
United’s	service	area	is	approximately	180,000	AFY.		 
 

United Water Conservation District maintains much of the water supply infrastructure within the 
Santa Clara River Watershed. The following infrastructure, as shown in Figure 4, supports the 
water supply system in the watershed;  

 Santa Felicia Dam 
 Lake Piru 
 Piru Spreading Grounds 
 Freeman Diversion 
 Saticoy Spreading Grounds 
 El Rio Spreading Grounds 
 Oxnard-Hueneme Pipeline 
 Pleasant Valley Pipeline 

 

Additional infrastructure-support projects proposed by United primarily include maintenance, 
upgrades, and enhancement of existing water supply infrastructure systems. The following is a 
list of proposed projects listed in the United Water Conservation District 2007 Water 
Management Plan: 

 Freeman Diversion and Related Projects 
 Forebay Recharge Project: Diverting some of United’s water rights to the Ferro and 

Riverpark pits. A second phase would increase United’s water diversion rights 
necessitating a new canal and extention of the existing Freeman Canal to convey the 
increased flow to Ferro and Riverpark Pits.  

 Refacing of the Freeman Diversion Dam 
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 Piru Diversion Upgrade 
 Moss Screen Gate Upgrade  
 Santa Paula Basin Recharge Facilities 
 Santa Felicia Dam New Outlet Tower 
 Oxnard/Calleguas Intertie to the El Rio Spreading Grounds 
 El Rio Bypass Pipeline  
 Santa Felicia Dam Spillway Upgrade 
 Eastern Oxnard Plain Projects 
 Pilot Aquifer Storage and Recovery (ASR) Well near Hueneme Road 
 Seawater Intrusion Barrier 
 Pumping Trough Pipeline Extension 

 

 

Figure 4. United Water Conservation District’s water supply infrastructure in the Santa Clara 
River Watershed and surrounding areas 

 
Watershed Infrastructure Managed by City of Ventura  

Currently, the City of Ventura’s water system serves 31,650 water service connections, which 
includes the population of the City, some additional areas outside the City boundaries, all 
residential, commercial, industrial and irrigation customers, and fire protection users. The 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

28 
 

western portion of the City is within the Casitas Municipal Water District service area in the 
Ventura River Watershed. However, the mid and eastern portion of the City is within United 
Water Conservation District’s boundaries in the Santa Clara River Watershed.  

The City of Ventura’s water system is a complex system of 16 pressure zones, 13 wells, 21 
booster stations, approximately 380 miles of pipelines ranging from 4-inches to 36-inches in 
diameter, and a total storage capacity of approximately 52 million gallons in 32 tanks and 
reservoirs that spans both watersheds. The system delivers water from sea level to a maximum 
elevation of over 1,000 feet. The City operates three purification facilities, including one 
membrane filtration treatment plant for surface water sources on the west side of the City, and 
two iron/manganese removal treatment plants for groundwater sources on the east side.  

The City also maintains and operates the Ventura Water Reclamation Facility (VWRF), which 
treats wastewater and discharges a portion to the Santa Clara River Estuary and some is used by 
Ventura as recycled water. The VWRF is a tertiary treatment facility with primary clarification, 
equalization basins, an activated sludge process designed for biological nutrient removal, 
secondary clarification, tertiary filtration, chlorination and dechlorination. The VWRF discharge 
is capped at 9 million gallons a day to the Estuary, but it also produces recycled water for 
landscape irrigation. The VWRF treats domestic, commercial, and industrial wastewater flows 
from the City.  

Santa Clara River Watershed Wastewater Treatment 

There are seven wastewater treatment and water reclamation plants in the Santa Clara River 
Watershed.  Combined, the plants can treat approximately 39.7 million gallons of water per day.  
See Table 3 for a list of all wastewater treatment and water reclamation plants in the watershed. 

 

Table 3.  
Water Treatment Facilities in the Santa Clara River Watershed 

 

Water Treatment Facility Average Treatment Volume in million 
gallons per day (mgd)1 

Oxnard Wastewater Treatment Plant 31.7 
Montalvo Municipal Improvement District 

Treatment Facility 
1.1 

Saticoy Sanitary District Wastewater 
Treatment Plant 

0.3 

Santa Paula Wastewater Treatment Plant 4.2 
Fillmore Wastewater Treatment Plant 1.8 

Piru Wastewater Treatment Plant 0.5 
Todd Road Wastewater Treatment Plant 0.06 

1 Treatment volumes were obtained in 2012 from respective treatment plant personnel 
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2.3.2 Flood Management Infrastructure 
Flood management and infrastructure are essential along the Santa Clara River and its 
tributaries as they are characterized as a flashy system, often exhibiting very low flow in 
dry periods that increase exponentially during winter storm events. In the rainy season 
(November through March) river flows increase, peak, and subside rapidly depending 
on the intensity of rainfall events.  Total annual rainfall can vary greatly within a 
particular year and between years. This results in intermittent or non-existent flows in 
many tributaries during the summer months.  In the main stem of the river, flow 
depends on the geologic conditions that govern groundwater-surface water interactions 
(Stillwater, 2007). 

In addition to floodwaters, sediment erosion and transport processes in the watershed 
are also important in developing flood infrastructure and management strategies. The 
main tributary to the River is the Sespe Creek, which can contribute almost half of the 
river’s ultimate flow to the ocean during storm events. The sediment load coming out of 
the Sespe, Pole, Hopper, and Santa Paula Creeks is extremely high due to steep slopes 
and a high percentage of slope failure areas in the Watershed. It is common for channels 
to fill with sediment during storm events, reducing their conveyance capacity to almost 
nothing and causing breakouts and flooding damage. The breakouts can wash across 
roads such as Highway 126, causing road closures and isolating communities from 
medical help during storm events.  Breakouts of Hopper Creek have also threatened a 
water treatment plant located downstream. The episodic and extreme nature of flow in 
the Santa Clara River results in the majority of total sediment transport occurring in 
very short periods of time.  This naturally episodic sediment flux is an important factor 
in the reproduction, foraging behaviors, and life histories of many species (Stillwater, 
2007).  

The combined influence of sediment and water runoff from the tributary watersheds 
have a significant impact on infrastructure such as roads, bridges, and levees and lead to 
bank erosion along the river. Areas such as the Santa Paula Airport adjacent to the river 
are commonly threatened by storm flow. Downstream areas of the river are also flooded 
by relatively low-storm flows; for instance, the access roads near the Highway 101 
bridge-crossing flood during storm events. Slopes are so low in the downstream portions 
of the Watershed that culvert outlets into the river are commonly equipped with flap 
gates to prevent high river flows from flooding adjacent agricultural land and developed 
areas. However, if high river flows close the flapgates, runoff from adjacent Watersheds 
cannot be drained, leading to localized flooding in the downstream areas of the river.  

The watershed’s two surface water storage reservoirs and the dams that create them also 
contribute to flood management. The lower Santa Clara River is supplemented by 
controlled flow releases from Pyramid Lake and the Santa Felicia Dam that holds Piru 
Reservoir. These dams and reservoirs assist water managers in controlling the 
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downstream flow of Piru Creek. Despite these control mechanisms, large flow variability 
still exists within the Watershed because dams regulate only 34% of the watershed 
(Stillwater, 2007).  

Levees  

Since the 1950’s when major levee construction first began in Ventura County, there has 
been a progressive increase in the extent of bank protection along the Santa Clara River.  
As of 2005, 33% of the total length of the Santa Clara River has some form of bank 
protection (URS, 2005).  Levees, a form of bank protection, act to confine high 
discharges and significantly reduce the width of the river during large flood events.  
However, levees are vulnerable to damage and scour during repeated large flood events 
(e.g., January and February 1969; January and February 2005).  Recently, the 
perception of levees has changed and their apparent disadvantages have made the 
construction of new levees less desirable.  This is partly because of the large expense 
involved in continued levee maintenance, and partly because of their negative impacts 
on natural river systems.  During flooding events, these impacts include unnatural 
alignment in the river course, increased scour and erosion on opposite unprotected 
banks, and increased chance of bed erosion.  When floods recede, these impacts result in 
increased sediment deposition.  Additionally, it has been found that levees increase the 
rates of channel incision because of increased velocities and scouring (Stillwater 
Sciences, 2007).  

Levees along the Santa Clara are constructed and maintained by federal, county, and 
private entities. Because of the costly nature of structural flood control to both economic 
and ecological resources, alternative strategies for flood management are being 
considered. Alternative strategies can preserve the natural floodplain and its ability to 
attenuate downstream flood impacts as well as provide adequate protection to urban 
and agricultural resources.  

The natural floodplain of the Santa Clara River remains relatively intact i.e. there are 
relatively few levees and other infrastructure that attempts to confine it. A floodplain left 
in its natural state offers numerous ecological and economic benefits and ecosystem 
services such as fertile soil distribution, water supply through groundwater infiltration, 
and biodiversity provided by floodplain habitat. The highly prosperous agricultural 
industry gains from the ecosystem services provided by the Santa Clara River because 
the natural environment provides these benefits at no cost. Furthermore, all Ventura 
County residents benefit from water supply, biodiversity, and flood attenuation that 
natural floodplains provide.  
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Figure 5. Major Levees within the Santa Clara River Watershed. The region of interest 
delineates some regions within the 500 year floodplain of the River. 

 

2.4  Climate Change Impacts on Water Supply and Demand Projections 
This section provides climate change projections at the state and watershed level, and 
focuses on potential vulnerabilities and adaptation strategies for the Santa Clara River 
Watershed. This discussion is followed by detailed water supply descriptions for the 
major water supply jurisdictions in the watershed including supply, the sources of that 
supply, and demand projections based Urban Water Management Plan data. For more 
on vulnerabilities and climate change adaptation strategies for the Santa Clara River 
Watershed see Section 10. 

2.4.1  State Water Plan Update (2009) Water Demand and Climate Change 
Scenarios  
Climate change is expected to impact the Southern California through changes in 
statewide precipitation and surface runoff volumes, as well as the availability of local 
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surface and imported water supplies. Additionally, sea level rise is expected to degrade 
the San Francisco Bay Delta water quality and impact coastal water and wastewater 
infrastructure, requiring substantial capital investments by local agencies. All of these 
uncertainties related to climate change could potentially reduce the ability of local 
agencies to meet southern Califorina’s water demand. 

Model simulations using the Intergovernmental Panel on Climate Change’s (IPCC) 21st 
century climate scenarios suggest increasing temperatures in California, with greater 
increases in the summer (Cayan 2008). Changes in annual precipitation across 
California may result in changes to surface runoff timing, volume, and form. By the end 
of the century, the Sierra Nevada snowpack is expected to decline as warmer 
temperatures raise the elevation of snow levels, reduce spring snowmelt, and increase 
winter snowmelt and runoff. Locally, climate change is expected to result in hotter 
summer months and more extreme winter storms. Winter runoff may result in flashier 
flood hazards, with flows potentially exceeding reservoir storage capacity that result in 
lost storage when discharges end up in the ocean. Higher flow volumes may scour 
stream and flood control channels, degrading aquatic and riparian habitats already 
impacted by shifts in climate. Further, hotter summer temperatures would increase 
wildfire hazards in arid southern California regions.  

Changes in climate and runoff patterns may create competition between sectors. The 
agricultural industry’s demand for water could increase due to higher 
evapotranspiration rates caused by increased temperatures. In addition, environmental 
water supplies would need to be retained in reservoirs for management of instream 
flows necessary to maintain habitat for aquatic species throughout the dry season. For 
southern California, this would likely result in reduced supplies available for import 
through the State Water Project during the non-winter months (California Climate 
Change Portal 2008; Cayan 2008; Hayhoe 2004). 

The State Water Plain Update 2009 uses three baseline scenarios to better understand 
the implications of future conditions on water management decisions. The scenarios are 
referred to as baseline because they represent changes that are plausible and could 
occur without additional management intervention beyond those currently planned. 
Each scenario affects water demands and supplies differently. Scenario 1, “Current 
Trends,” assumes recent trends will continue with less irrigated cropland due to urban 
expansion and flood damage, endangered species water allocation, and water quality 
issues remaining unsolved. It also assumes a population of 60 million in California by 
2050. Scenario 2, “Slow & Strategic Growth,” assumes a population of 45 million people. 
It also assumes compact urban development and less conversion of agricultural lands 
and less commuting and more comprehensive water management initiatives are 
implemented. Finally, Scenario 3, “Expansive Growth,” assumes a population of 70 
million Californians and this growth is more resource intensive than in the past. Growth 
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occurs more as low-density housing and expands into irrigated croplands and water, 
protection of water quality and endangered species is driven by lawsuits, and energy 
conservation program implementation slows.  

Total Demand  

Change in total water demand for the three scenarios, Current Trends, Slow & Strategic 
Growth and Expansive Growth is shown in Figure 6. The change in water demand is 
based on the difference between the historical average (1998-2005) and future average 
(2043-2050) water demands. Future demand is shown with and without climate 
change. The change in water demand without climate change is shown with solid bars 
and those with climate change is shown with hatched bars. As shown in the figure, there 
is considerable variation in the magnitude of demand increases across the three 
scenarios. Equally noticeable, Slow & Strategic Growth shows a dramatic reduction in 
demand when compared with Current Trends; from 1,325 thousand acre-feet down to a 
reduction of 140 thousand acre-feet. Considering twelve climate change alternatives 
(hatched bar), a pronounced range of water demand changes are observed under all 
three scenarios. 
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Figure 6. Water demand changes by scenario in the South Coast Hydrologic Region 

Urban Demand Change 

Figure 6 shows urban water demand change in the left-most bar with and without 
climate under the Current Trends, Slow & Strategic Growth, and Expansive Growth 
scenarios. Without climate change, all three scenarios show an increase in urban water 
demand. Expansive Growth, however, shows marked increase in water demand when 
compared with Current Trends; an increase from 1,645 thousand acre-feet with Current 
Trends to 3,240 thousand acre-feet with Expansive Growth scenario. This shows urban 
growth and expansion in the South Coast area dramatically increases demand for water. 
The Slow & Strategic Growth scenario, however, shows a smaller relative increase in 
water demand (145 thousand acre-feet). When climate change is considered, all three 
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scenarios showed an increase in urban water demand across most future climate 
sequences.  

Agricultural Demand Change 

Change in agricultural water demand in the South Coast region is shown in the center 
bar for each scenario in Figure 6. Future agricultural water demand is generally reduced 
due to a reduction in irrigated acreage from urbanization and increased background 
water conservation. Without climate change (solid bar), Expansive Growth shows a 
slightly larger reduction (360 thousand acre-feet), followed by Current Trends scenario 
(320 thousand acre-feet). Under the Slow & Strategic Growth scenario, however, 
agricultural demand shows a slightly lower reduction of about 285 thousand acre-feet. 
When climate change is considered (hatched bar), water demand reductions are the 
same or less than demand reductions without climate change.  

Environmental Demand Change  

Figure 6 shows a base environmental water demand of about 130,000 acre-feet in 
southern California. No additional environmental water demands are assumed beyond 
current commitments.  

For more information on State-level climate change projections visit: 

Water Demand and Climate Change Scenarios from the 2009 (or the latest version) 
Water Plan Update:  

http://www.waterplan.water.ca.gov/  

 

Climate Change Projection Tools 

Although climate change models are data-intensive and are quite complex, there are 
user-friendly tools available that easily display model projections for specific locations, 
such as the Santa Clara River Watershed. The Cal-Adapt website (http://cal-adapt.org) 
provides a view of potential climate change impacts at the local level and is continually 
updated by scientific research. The site contains raw data and visualization tools that 
project temperature, snowpack, sea level rise, precipitation, and wildfire risk in local 
areas (California Energy Commission, 2013).  

 

Climate Change Model and Emission Scenario Selection 

Projecting future climate requires sophisticated computer models. The 2009 Climate 
Scenarios Project used projections from six global climate models, all of which had been 
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run with two selected emissions scenarios (A2—mid-high; B1—lower). There are 
different emission scenarios to account for the variability of future emissions 
management, and there are different climate models that predict how the environment 
will react to these scenarios. This approach allows the consideration of a variety of 
potential future conditions and is referred to as “climate sensitivity” and accounts for 
Earth’s response to certain physical processes, including a number of “feedbacks” that 
might amplify or lessen warming.  

Ventura County has retained a consultant to conduct climate change impact projections 
and an assessment of vulnerabilities. Data and model projections were used from 
various sources including the Pacific Institute, Cal-Adapt, the Program for Climate 
Mode Diagnosis and Intercomparison (PCMDI), and the World Climate Research 
Programme's Working Group on Coupled  Modeling (WGCM). These global climate 
models were coupled with the A2 emissions scenario to produce the following 
projections for the Santa Clara River Watershed area.   

 

2.4.2 Watershed-Specific Climate Change Projections and Impacts 
Environmental conditions are provided in the following section for the lower and upper 
Santa Clara River Watershed. The data and analysis provided include projections of 
future evapotranspiration, the evaporation of moisture from the pores of plants to the 
atmosphere, summer precipitation, winter precipitation, minimum temperatures, and 
maximum temperatures. These environmental indicators provide insights into future 
environmental conditions and what resources are vulnerable to these changes. Sea level 
rise and a wildfire risk projections are also provided for major areas of the Watershed.  

Lower Watershed 

A location within the agricultural areas near the river mouth was selected as the 
geographic input for the climate models (Figure 7.). Although this location is highly 
specific, climate change analysis can be generalized for adjacent areas within the lower 
watershed. 
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Source: Hewitt, A. 2013 

Figure 7. Location of geographic data input for the two climate models in the lower 
watershed. 

Lower watershed Evapotranspiration 

Evapotranspiration is projected to increase slightly by the year 2100 in the lower 
watershed. Figure 8. shows the January and September climate projections in red and 
blue as well as their accompanying linear regression lines. Despite some variation from 
historical levels and a slight increase overall, evapotranspiration levels may not be 
significant enough to cause significant harm to agricultural resources or native 
vegetation and the fuel and fire risks they pose.  
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Source: Hewitt, A. 2013 

Figure 8. Evapotranspiration in the Lower Santa Clara River 

Lower Watershed Precipitation 

California tends to get a majority of its precipitation in the winter, and future 
projections indicate increased variation in annual totals. Thus, the number of years 
where rainfall is more than abundant or extremely scarce will likely increase (Figure 9.). 
This has implications for flood management, water supply contingency planning, 
agricultural crop production, and fuels management.  

 

 

Source: Hewitt, A. 2013 

Figure 9. Annual precipitation projections in January in the Lower Santa Clara River 
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Another projected trend of interest is that summer precipitation levels are expected to 
increase with annual variability (Figure 10.). This has implications for agricultural 
crops, which may benefit from reduced irrigation costs but may also be adapted to dry 
periods during the summer season. This trend may also have implications for flood 
management and potential benefits for reducing fire risk, especially in wildland areas 
where vegetation becomes easily ignitable due to a lack of moisture.  

 

 

Source: Hewitt, A. 2013 

Figure 10. Annual precipitation projections in July in the Lower Santa Clara River 

Lower Watershed Temperature 

Maximum temperatures are projected to increase in both summer and winter seasons 
(Figure 11. and Figure 12). Total increases of 6.3° and 6.22° are projected respectively 
from the period of 2010 to 2100 for maximum temperatures. Minimum temperatures, 
representing night-time lows, are also projected to increase over the same time period. 
Higher energy costs may be likely because of the additional heating and cooling 
throughout the year.  

Temperature increases will have both beneficial and harmful implications for 
agriculture. A potential benefit of climate change is fewer losses to winter frosts. This 
will be especially beneficial to the upper watershed’s abundance of row crops. However, 
higher minimum temperatures may impact winter crops that do best in cooler climates. 
Many fruit and nut trees are sensitive to temperature changes. As the temperature rises, 
so does the fruit development rate, resulting in reduced fruit size. A minimum number 
of chill hours (hours during which temperatures drop below 45 F) are required for 
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proper bud setting; too few hours could cause late or irregular bloom, decreasing fruit 
quality and subsequent marketable yield (Cal-adapt 2011a). With an increase in overall 
temperatures, the chill hours are becoming reduced in many areas of the state, rapidly 
approaching a critical threshold for some fruit trees. Additionally, higher energy costs 
may be likely because of the additional heating and cooling for residential, commercial, 
and industrial spaces throughout the year. 

 

 

Source: Hewitt, A. 2013 

Figure 11. Maximum temperature projections in winter and summer in the Lower Santa 
Clara River 

 

 

Source: Hewitt, A. 2013 
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Figure 12. Minimum temperature projections in winter and summer in the Lower Santa 
Clara River 

 

Upper Watershed 

A location near the river along Highway 126 near Piru was selected as the geographic 
input for the climate models (Figure 13.). Although this location is highly specific, 
climate change analysis can be generalized for adjacent areas within the upper 
watershed. 

 
Source: Hewitt, A. 2013 

 

Figure 13 Location of geographic data input for the two climate models in the upper 
watershed. 

Upper Watershed Evapotranspiration 

The results of evapotranspiration modeling are similar to the lower watershed in that 
significant changes are not anticipated in the next one hundred years. Figure 14. shows 
minor variation in evapotranspiration rates for both January and September. Risks 
associated with wildfire and crop damage may not increase; however, they will also be 
dependent on other factors such as precipitation and maximum temperature.  
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Figure 14  Source: Hewitt, A. 2013 

Upper Watershed Precipitation 

Average winter precipitation is projected to decline slightly as noted by the downward slope of 
the regression line in Figure 15. Additionally, precipitation rates may become more extreme with 
years of higher high precipitation levels and lower low levels.  This has implications for flood 
management, water supply contingency planning, agricultural crop production, and fuels 
management in wildland areas. Water planning efforts should take into account this potential 
vulnerability to more extreme precipitation scenarios.  

 

Source: Hewitt, A. 2013 

Figure 15. Annual precipitation projections in January in the Upper Santa Clara River 
Watershed 
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Summer precipitation rates tends to be fairly low for most of California; however, 
climate change projections predict an increase of more than 0.2 inches for the month of 
July by the year 2090 (Figure 16). Variation in these rates may increase as well.  This 
has implications for agricultural crops, which may benefit from reduced irrigation costs 
but may also be adapted to dry periods during the summer season. This trend may also 
have implications for flood management, potential benefits for agricultural water 
supply, and benefits for reducing fire risk, especially in wildland areas. 

 

Source: Hewitt, A. 2013 

Figure 16. Annual precipitation projections in July in the Upper Santa Clara River 
Watershed 

Upper Watershed Temperature  

Maximum temperatures are projected to increase in both summer and winter seasons 
(Figure 17. and Figure 18). Although these graphs do not display daily extreme events, 
these will likely be more extreme in nature and may leave some agricultural areas 
vulnerable to extreme heat impacts. Minimum temperatures, representing nighttime 
lows, are also projected to increase over the same time period. In fact, minimum 
temperatures are projected to increase more rapidly by 2060. For more information on 
the impacts of temperature increases on agriculture see Section X (lower watershed 
temperature). 
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Source: Hewitt, A. 2013 

Figure 17. Maximum temperature projections in winter and summer in the Upper Santa 
Clara River 

 

 

Source: Hewitt, A. 2013 

Figure 18. Minimum temperature projections in winter and summer in the Upper Santa 
Clara River 

Sea Level Rise 

Climate change models were also used to predict flood hazards due to sea level rise for 
coastal areas of the Santa Clara River Watershed. The area most vulnerable to these 
impacts is the river mouth and Santa Clara River Estuary. Areas at risk from 100-year 
coastal flood events coincide with major precipitation events and can cause significant 
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damage when river flooding coincides with large surf associated with winter storms. 
Figure 19. shows areas currently threatened by a 100-year coastal flood in blue, and the 
areas in pink represent the increased area impacted due to a 1.4 meter sea level rise 
scenario. The 1.4 meter value is higher than many average global estimates from various 
climate change scenarios for the turn of the century; however, a study focused 
specifically on California indicated this higher increase in mean sea level (Cayan 2009). 
Sea level rise will also cause the extent of existing wetlands to migrate inland spreading 
saline or brackish water into areas that were previously dry or composed of freshwater 
systems. The projected migration of wetlands near the Santa Clara River mouth by the 
year 2100 is shown in Figure 20. Climate change adaptation strategies should include 
measures to account for spreading wetlands. Potential strategies could include managed 
retreat that allows these new wetland areas to serve as habitat or, when feasible, 
development of structural barriers to prevent water from encroaching.  

 

Source: Hewitt, A. 2013 

Figure 19. Sea level rise projections for a 100-year coastal flood event with a 1.4 meter 
sea level rise scenario 
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Source: Hewitt, A. 2013 

Figure 20. Wetland Migration by 2100 

Wildfire Risk 

Wildfire can have a significant impact on flood risk, water quality, and wildlife habitat. 
Areas stripped of vegetation, especially in the hillsides that surround the river, may be 
especially vulnerable to flooding because of decreased infiltration and steeper slopes. 
Without root systems holding soils in place, erosion is also likely to follow after fire and 
can cause substantial sedimentation in the watershed. This can lead to higher treatment 
costs if water quality standards are not met and can stress sensitive species that rely on 
aquatic habitats. Increased prevalence of wildfire can also stress water supply if 
substantial amounts of local water are used to fight them.  

Figures 21-24 represent the ratio of additional fire risk for an area as compared to the 
expected burned area for each geographic grid cell. The ratio of additional risk was 
calculated for 30 year averaged periods ending 2020, 2050, and 2085, for four climate 
change models (CCSM3, GFDL, PCM1, CNRM) and two scenarios (A2, B1). All major 
population centers within the Santa Clara River Watershed are projected to have higher 
wildfire risk, with the exception of Oxnard due to a lack of wildland areas. 

More detailed information about these data can be found in:  
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Westerling, A. L., Bryant, B. P., 2008. Climate Change and Wildfire in California. 
Climatic Change (2008) 87 (Suppl 1): s231-s249. 

The threat of increased wildfire is an important issue to consider for regional water 
planning and climate change adaptation. Appropriate measures such as managing fuel 
loads and risks to water infrastructure and allocating water to high-risk areas during 
drought are some of the many options to consider to prepare for future increased 
wildfire risk.    

 

Figure 21. Wildfire risk in Ventura under future climate change scenarios 
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Figure 22. Wildfire risk in Santa Paula under future climate change scenarios 

 

 

Figure 23. Wildfire risk in Fillmore under future climate change scenarios 
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Figure 24. Wildfire risk in Oxnard under future climate change scenarios 

 

 

Figure 25. Future projected increase in area burned in 2085 for the high emissions 
scenario in the Santa Clara River Watershed  
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2.5 Water Supply and Demand in the Watershed 

 

2.5.1 Urban Water Supply and Demand Projections 
Water supply and demand projections can be found in Urban Water Management Plans 
(UWMP) throughout the Santa Clara River Watershed. The California Urban Water 
Management Planning Act of 1983 (UWMP Act) requires all publicly or privately owned 
entities that serve water for municipal purposes to more than 3,000 service connections 
or serve more than 3,000 acre-feet of water per year to prepare an updated UWMP. 
These plans must be updated once every five years, at the beginning or mid-point of 
each decade, to support long-term resource planning. 

 

A link or source is provided at the end of each section as a resource for more 
information. The following Cities and systems have a plan in place that dictates water 
supply and demand projections and planning for future use: 

 City of Oxnard 
 Oxnard-Hueneme System  
 City of Port Hueneme 
 City of Ventura 
 City of Santa Paula 
 City of Fillmore (Contingency Plan)  

 

City of Oxnard-Demand: 

The City of Oxnard’s water demand projections are based on projected development. 
Oxnard plans to reach build out, a condition where all major lands zoned for 
development have been built, by 2030 for River Park, the South Shore, South Ormond 
Beach, Teal Club, and the area included in the Sakioka Farms Community Plan (City of 
Oxnard UWMP 2012). Water demand projections are based on this scenario and include 
current development applications for known projects, infill, redevelopment, and 
densification. For projects not specified by any City plans, demand was estimated at one 
percent over baseline demand per year. Table 5. provides projected baseline water 
demand and new demand based off predicted development. 
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Table 5 

Baseline and New Water Demand for the City of Oxnard (Acre-Feet) 

  2010a 2015 2020 2025 2030 2035 

Baseline 
Demandb  26,722   32,996   32,996   32,996   32,996   32,996  

New Demandc  -     3,033   6,688   8,113   9,443   10,773  

Total Project 
Demand  26,722   36,029   39,684   41,109   42,439   43,769  

Notes:        Source: Oxnard UWMP, 2012 

(a) 2010 demands represent actual consumption. 
(b) Baseline demand represents demand from existing customers and is expected to remain stable 
through 2035. 
(c) New demand represents an increase in demand as a result of future currently known development 
projects with Specific Plans, as well as future infill, redevelopment, and other development designated in 
the City General Plan. 
 

The Oxnard City Council has put in place a water demand “neutrality” policy, in which 
any new development within the City must offset its water demand with a supplemental 
water supply. First established in 2008 and recently reaffirmed in 2011, the policy 
considers “new development” as any development that is planned (anticipated in the 
current General Plan) and any unplanned future development occurring in the City. 
Under the policy, a development can be water neutral by meeting its projected demand 
through: existing FCGMA groundwater allocations that are transferred to the City; 
contributing to increased efficiency by funding water conservation or recycled water 
retrofit projects; providing additional water supplies; or any combination of these 
options. While this City policy has not been codified, it has been applied to development 
project approved since 2008. 

City of Oxnard- Supply: 

The City’s current water supply consists of imported surface water from Callaguas 
Municipal Water District (CMWD), local groundwater from UWCD, and local 
groundwater from City wells. The City blends water from these three sources to achieve 
an appropriate balance between water quality, quantity, reliability, and cost. From 2006 
to 2010 the blend ratio of imported surface water and groundwater (either from UWCD 
or City wells) has varied between 1:1 and 1:2. Figure 26. provides projected water supply, 
demand, and surplus for the City of Oxnard.  
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Figure 27. provides a break down of water sources in Oxnard through the year 2035. 
This data shows a small decrease in reliance on groundwater and imported sources as 
recycled water is established as a small source, making up roughly 11 percent of 
Oxnard’s water supply by 2025. 

 

Figure 26. Oxnard’s projected water supply, demand, and surplus in acre-ft./year 

 

Figure 27. Oxnard’s projected water supply broken down by source type 
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For more information on projected supply and demand for the City of Oxnard, consult 
the latest UWMP, found here: 

http://publicworks.cityofoxnard.org/14/99/1004/ 

 

Oxnard-Hueneme System (OH) - Demand 

The Oxnard-Hueneme (OH) system is run by UWCD and is located on the Oxnard Plan 
and supplies drinking water to the City of Oxnard, City of Port Hueneme, the two naval 
bases Port Hueneme and Point Mugu, Channel Islands Community Services District, 
and other small mutual water companies. 

Because the Oxnard Plain aquifer is recharged through runoff from the Santa Clara 
River watershed, the water diverted through the Freeman Diversion has improved 
United's ability to recharge groundwater. OH demand is being decreased due to the 
Groundwater Management Agency (GMA) pumping reductions. Water conservation by 
agriculture has decreased agricultural demands by as much as 25 percent. Water 
demand management has improved since the last major drought (1985-1991), and the  

 

Oxnard- Hueneme System (OH) - Supply 

The reliability of the OH water supply depends on several factors including groundwater 
conditions, weather trends, United's management of surface and ground water, GMA 
demand management efforts, water conservation, and, perhaps most importantly, water 
quality limitations. The worst drought experienced by the OH System was the 1985 to 
1991 seven-year drought (UWCD 2011). By the end of that drought, nitrate levels in 
some OH wells were high, and groundwater levels had fallen below several well pump 
intakes. To maintain pumping capacity, several well pumps were reinstalled with deeper 
bowls. Deep aquifer wells were also used to help meet demand. 

For additional supply and demand projection discussion on the Oxnard-Hueneme 
System, consult United Water’s UWMP for the Oxnard-Hueneme System here:  

http://www.unitedwater.org/reports-5/water-supply 

 

City of Port Hueneme- Demand 

An estimate of projected water demand can be made by projecting the average total 
demand for the previous six years by the City growth rate of 0.48 percent obtained from 
Southern California Association of Governments (SCAG). The average total demand 
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from 2005 through 2010 is 2,684 and includes both dry and wet years. With these 
assumptions and two others including build out is reached in 2030 and demand 
management measures are successfully implemented, it is projected that the City’s total 
demand in 2030 would be approximately 3,057 AFY and 2,805 AFY. All sectors are 
assumed to grow at the same annual growth rate. 

In 2005, the City began the installation of 5,200 new water meters with “radio-read” 
and data logging capabilities. This program includes both the installation of meters on 
3,660 unmetered accounts and replacement of 1,540 aging existing conventional 
meters. This program enables the City to determine a more accurate assessment of 
water demand by water sector. The program was completed in 2009 and the City began 
volumetric billing in August 2009. 

 

City of Port Hueneme- Supply 

The City purchases all water from the Port Hueneme Water Agency (PHWA), which in 
turn receives water from the UWCD and CMWD. It is a cost-effective conjunctive use 
water supply arrangement which reduces historical sea water intrusion along the coast, 
enhances fire protection, improves water quality, encourages wastewater reclamation, 
and complies with Fox Canyon Groundwater Management Agency (FCGMA) county-
wide extraction reduction schedule (Port Hueneme UWMP 2011). 

The PHWA annexed to the state water system and was successful in arranging the 
exchange and transfer of state water entitlement water on a long-term basis in the 
future. The imported state water from the Metropolitan Water District of Southern 
California (MWD) and the CMWD will help to ensure long-term reliability of quantity 
and quality for the PHWA customers. Figure 28. provides a breakdown of the City of 
Port Hueneme’s different water sources through 2035. It shows that the City plans to 
consistently supply 70 percent of its water as groundwater and 30 percent from 
imported sources such as the SWP.  
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Figure 28. Port Hueneme’s Projected Supply, Demand, and Surplus Water 

 

 

Figure 29. Port Hueneme’s Projected Water Supplies  

 

For additional supply and demand projection discussion on the City of Port Hueneme, 
consult its UWMP here:  
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http://www.water.ca.gov/urbanwatermanagement/UWMP2010.cfm 

 

City of Ventura- Demand 

The City water service area is an established community comprised primarily of 
residential areas with opportunities for infill development. Total historical water 
demand has varied slightly year to year, but has otherwise remained fairly steady since 
1995 despite increases in population because of the successful implementation of long-
term conservation programs. In 1990, the City used 196 gallons per capita per day 
(gpcd), yet in 2000, it was 190 gpcd, and in 2005, per capita water use was 170 gpcd 
(City of Ventura UWMP 2011). For the 2011 UWMP, 168 gpcd, the average per capita 
use between 2000 and 2009, was used to project base demand. This gpcd value is 
multiplied by the projected population for each year to get a total daily and annual 
demand through the year 2035.  

In order to reduce the baseline water demands to meet the City of Ventura’s per capita 
water use targets, a combination of recycled water supplies and conservation savings are 
planned for development.  

 

City of Ventura- Supply 

There are presently five distinct water sources providing water to the City water system 
including: 

 Casitas Municipal Water District (Lake Casitas) 
 Ventura River Foster Park Area (Foster Park) 
 Surface Water Intake 
 Upper Ventura River Groundwater Basin/Subsurface Intake and Wells 
 Mound Groundwater Basin 
 Oxnard Plain Groundwater Basin (Fox Canyon Aquifer) 
 Santa Paula Groundwater Basin 

 

The City plans to maintain these existing supplies, which also include 700 AFY of 
recycled water from the Ventura Water Reclamation Facility. It also plans to gain an 
additional 3,900 AFY by 2020 from well improvements at Foster Park and Saticoy Well 
No. 3. The City has a 10,000 AFY contract amount from the California State Water 
Project (SWP), which is not utilized within the City service area because there are no 
facilities to deliver the water to the City. In 1999, the City became a signatory to the SWP 
Monterey Amendment Settlement Agreement that allows the City and other SWP 
contractors to sell surplus allocated water back to the SWP pool of supplies in a “turn 
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back” pool. The City has worked with UWCD, which requests (depending on local 
hydrologic conditions and percent of SWP water available each year) some portion of 
the City’s annual SWP allocation at the turn back pool rate. This provides water recharge 
benefits to the County area as a whole. Finally, the citizens of Ventura voted in 1993 in 
favor of desalinating seawater over importing water through the SWP, as the preferred 
supplemental water supply option. 

The City receives roughly 50% percent of its water supply from the three groundwater 
basins, Mound, Oxnard Plain, and Santa Paula. Two wells currently operate from the 
Mound Basin, Victoria Well No. 2 and Mound Well No. 1; however, Mound Well No. 1 is 
inactive and slated for capping due to issues. Mound basin is not in overdraft and 
currently supports a City extraction of 4,000 AFY through 2035. The City's historical 
allocation of water in the Oxnard Plain Basin has been steadily reduced through the 
years and is now set by the FCGMA. The City’s current allocation of the Oxnard Plain 
Basin aquifer is 4,100 AFY. The current demand from the Santa Paula Basin is 1,600, 
but Ventura is allocated 21,000 AF over any seven-year period. In addition, the City of 
Ventura is moving forward with designing and constructing Saticoy Well No. 3 (CIP 
97899), which will improve water supply capacity to roughly 3200 AFY. 

Figure 30. provides projected supply, demand, and surplus for the City of Ventura 
through 2035. Figure 31. provides a breakdown of the City’s supply sources during the 
same time period.  
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Figure 30. provides projected supply, demand, and surplus for the City of Ventura 

 

 

Figure 31. Ventura’s water supply sources  

For more information on the City of Ventura’s projected supply and demand, review 
the latest Urban Water Management Plan here: 

http://www.cityofventura.net/water/conservation  
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by use of recycled water from the City's future recycled water system. Irrigation 
demands for future developments such as parks and recreation areas will be 
approximately 904 AFY by 2035 and recycled water system capacity must meet these 
needs. 

 

Santa Paula- Supply 

Santa Paula is projected to have an increasing supply and surplus through 2035 as seen 
in Figure 32. This is because of existing supplies, including City wells and irrigation 
water extracted from Santa Paula Creek. Supply is also projected to increase from 
groundwater allocations and transfers, and recycled water as a facility comes online. 
These sources taken into account, Santa Paula is projected to increase its supply from 
5,983 AFY to 9,918 AFY over the next 22 years. Because demand is projected to increase 
by less than 2,000 AFY, a surplus is expected under average predicted conditions. The 
breakdown of different water sources over the period of 2015- 2035 is shown in Figure 
33. The increase in supply of recycled water will allow the City to rely less on 
groundwater, although it is still a substantial portion (79%) of its supply.    

 

 

Figure 32. Santa Paula’s Supply, Demand, and Surplus of Water through 2035 
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Figure 33. Santa Paula’s Projected Water Supplies  

 

For more information on the City of Santa Paula’s projected supply and demand, 
review the 2010 Urban Water Management Plan here or search for the latest update: 

http://www.water.ca.gov/urbanwatermanagement/2010uwmps/ 
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detection and repairs. Although there are many additional demand management 
measures the City could implement, it has determined that many are unnecessary or 
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The City of Fillmore relies almost exclusively on the Fillmore aquifer. The City also has 
the ability to import State Water through United Water Conservation District and has 
explored the potential for brackish water desalination (Fillmore 2000). 

The City provides approximately 2,500 AFY from two wells to non-agricultural users, 
and agricultural users pump approximately 44,000 AFY (Fillmore 2000). Agricultural 
pumping rates fluctuate during dry and wetter years; however, residential rates remain 
fairly constant. Sespe Creek is the primary source of recharge for the portion of the 
Fillmore aquifer that is utilized by the City of Fillmore and has flow volumes that are 
dependent on annual and seasonal variations in precipitation levels in the watershed. 
The Fillmore aquifer is approximately 8,000 feet deep and contains approximately 
7,300,000 total AF of water. The primary wells for the City of Fillmore draw from the 
top 300 feet of the aquifer. The City also has an older well that draws from 1,820 feet 
deep. The water at this depth must be treated for iron and manganese to meet 
Department of Health Services water quality requirements. 

The City of Fillmore built a wastewater treatment plant (WWTP) in 1956, and upgraded 
it in 1978 and 1993 to produce disinfected secondary treatment level wastewater. The 
treated wastewater from this facility is percolated into groundwater supplies 
downstream of potable wells. As of 2000, Fillmore was percolating approximately 1,100 
acre-feet per year.  

The City built a Water Recycling Plant, completed in 2010, to replace the existing 
Wastewater Treatment Plant. It is projected to produce 2,651 acre feet/ year by 2020, 
but will fluctuate based on input flows (City of Fillmore UWMP 2005). The City uses 
this water to irrigate landscaping areas and will relieve some of the needs for 
development of additional water extraction wells. 

Fillmore’s surplus supply is projected to remain steady for the next ten years, and the 
supply set aside for urban uses is still significantly larger than demand. Total pumping 
of the aquifer is consistently lower than the estimated safe yield of 75,000 AFY, and has 
contingency measures in place in the event of an overdraft. The average annual pumping 
for the last 20 years from the Fillmore aquifer is 44,612 AF, and peak pumping occurred 
in the drought of the 1990’s at 55,718 AF. The aquifer has been full or nearly full over the 
past sixty years, and the basin is monitored annually by water users and UWCD.  

The City is entitled to 1,000 acre-feet per year of State Project Water that is supplied 
through UWCD. Although there is no infrastructure in place, the City takes these 
deliveries from the Santa Clara River.  
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Figure 34. Fillmore’s Supply, Demand, and Surplus of Water through 2020  

For more information on the City of Fillmore’s projected supply and demand, review 
the 2005 Urban Water Management Plan here or search for the latest update: 

http://engineering.fillmoreca.com/ENGINEERING/Urban%20Water%20Management
%20Plan/ 

 

2.5.2 Agricultural Water Supply and Demand  
 

As is the case with the entire Region, agricultural water use accounts for most of the 
water demand in the Santa Clara River Watershed.  Most growers use groundwater 
pumped from their own wells, or purchase groundwater and/or surface water provided 
by a retail or wholesale water provider. Crop type and associated water use varies within 
each watershed as shown in figures 35 and 36.  

10,000 10,000 10,000 10,000 10,000

1,950
2,300 2,550 2,800

3,225

8,050
7,700 7,450 7,200

6,775

0

2,000

4,000

6,000

8,000

10,000

12,000

1995 2000 2005 2010 2015 2020 2025

Acre‐feet 
per Year

Year

Fillmore's Supply Demand and Surplus 
Water

Today

Supply

Demand

Surplus



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

63 
 

 

Figure 35. Santa Clara River Irrigated Acres percentage by crop.  

 

 

Figure 36. Irrigated Acres percentage by crop in the Oxnard Plain.  
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2.6 Water Quality 
 

2.6.1 Programs to Protect and Improve Water Quality 
 

California’s State Water Resources Control Board and 9 regional boards have regulatory 
authority over water quality. This authority primarily stems from its pioneering clean 
water act, the 1969 Porter-Cologne Water Quality Control Act (Porter-Cologne Act). 
Through the Porter-Cologne Act, the State Water Board and the Regional Water Boards 
have broad duties and powers to preserve and enhance all beneficial uses of the state’s 
complex waterscape. The State Water Board manages the National Pollution Discharge 
Elimination System, Total Maximum Daily Load program, and the Groundwater 
Ambient Monitoring Assessment program in California as well as numerous other water 
quality programs. 

National Pollutant Discharge Elimination System 

As authorized by the Clean Water Act, the National Pollutant Discharge Elimination 
System (NPDES) Permit Program controls water pollution by regulating point sources 
that discharge pollutants into waters of the United States.  Stormwater runoff from 
industrial sources, municipal storm drains, and other point sources are included in the 
National Pollution Discharge Elimination System (NPDES) program (USEPA 2013a). 
Under this program, dischargers must obtain a permit with water quality conditions and 
technological controls in order to discharge effluent into waters of the US. Discharges 
may be non-stormwater in nature (i.e. cooling water, treated sanitary waste) or be 
primarily composed of stormwater runoff from construction or industrial sites (covered 
by statewide general permits in California) or runoff discharged through Municipal 
Separate Storm Sewer Systems (MS4).  

Non-point sources, such as agricultural discharges are not covered by the NPDES 
program; however, the state has other regulatory options available including issuing 
waste discharge requirements (WDRs – essentially, a state permit), waiving, or 
conditionally waiving those requirements.  Coverage by a conditional waiver for 
agricultural discharges is available for owners/operators of irrigated lands in Los 
Angeles and Ventura Counties, either individually or through a group.  Additionally, 
USEPA has a nonpoint source pollution demonstration grant program to expand the 
research, programs, and grants to develop nonpoint controls and management 
practices. See Section 3 for more information about the Agricultural Waiver and the 
Ventura County Agricultural Irrigated Lands Group. 

Total Maximum Daily Load Program 
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The federal Clean Water Act also has provisions for improving water quality in areas 
that do not meet water quality standards, called “impaired” waters. Section 303(d) of 
the Federal Clean Water Act requires that states develop a list of water bodies that do 
not meet water quality standards, establish priority rankings for waters on the list, and 
identify the loading reductions needed by point and nonpoint sources to the water body 
in order for the water body to meet water quality standards, called Total Maximum 
Daily Loads (TMDL). The approach to achieving the loading reductions (the TMDL 
Implementation Plan) is also included when the state is developing the TMDL.  The list 
of impaired water bodies is revised periodically (typically every two years) in California. 

For more information on the TMDL Program visit: 

http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/ 

 

Conditional Waivers for Irrigated Lands 

The California Water Code authorizes State and Regional Water Boards to conditionally 
waive waste discharge requirements (WDRs) if this is in the public interest. Over the 
years, the Regional Water Boards issued waivers for over 40 categories of discharges 
(Farm Bureau 2013). Although waivers are almost always conditional, the historic 
conditional waivers had few conditions. In general, they required that discharges not 
cause violations of water quality objectives, but did not require water quality 
monitoring.  

Senate Bill 390, signed into law on October 6, 1999, required the Regional Water Boards 
to review their existing waivers and to renew them or replace them with WDRs. Under 
SB 390, waivers not reissued automatically expired on January 1, 2003. To comply with 
SB 390, the Regional Water Boards adopted revised waivers. The most controversial 
waivers were those for discharges from irrigated agriculture. Discharges from 
agricultural lands include irrigation return flow, flows from tile drains, and storm water 
runoff. These discharges can affect water quality by transporting pollutants including 
pesticides, sediment, nutrients, salts (including selenium and boron), pathogens, and 
heavy metals from cultivated fields into surface waters (Farm Bureau 2013). The Los 
Angeles Regional Board, which oversees Ventura County, adopted its first Conditional 
Waiver program on Nov. 3, 2005. The waiver was renewed on Oct. 7, 2010, for another 
five years and includes extensive monitoring requirements and implementation of 
management practices if Water Quality Benchmarks are exceeded. 

For more information on the Ag Waiver Program visit: 

http://www.waterboards.ca.gov/losangeles/water_issues/programs/tmdl/waivers/inde
x.shtml 
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Groundwater Ambient Monitoring and Assessment Program 

The Groundwater Ambient Monitoring and Assessment (GAMA) Program is California's 
comprehensive groundwater quality monitoring program and was started in 2000. It 
provides a publically accessible database of groundwater quality data throughout the 
state. As many as two million Californians get their water from private domestic wells or 
by water systems serving fewer than 15 service connections. The California Department 
of Public Health does not regulate water quality from these sources, thus private 
domestic well owners are responsible for maintaining their well and are encouraged to 
test their well water quality. 

For more information about the Groundwater Ambient Monitoring and Assessment 
(GAMA) visit: 

http://www.waterboards.ca.gov/water_issues/programs/gama/ 

 

California Surface Water Ambient Monitoring Program 

The California Surface Water Ambient Monitoring Program (SWAMP) was created by 
State Legislature’s mandate for a program that would coordinate all water quality 
monitoring conducted by the State and Regional Water Boards. SWAMP has established 
relationships with scientists from the University of California, California State 
University, California Department of Fish and Game (CDFG), Office of Environmental 
Health Hazard Assessment (OEHHA) and other State agencies who assist with 
monitoring design, implementation, quality assurance, data management, and 
assessment. The SWAMP mission is to provide resource managers, decision makers, 
and the public with timely, high-quality information to evaluate the condition of all 
waters throughout California. SWAMP accomplishes this through carefully designed, 
externally reviewed monitoring programs, and by assisting other entities state-wide in 
the generation of comparable data that can be brought together in integrated 
assessments that provide answers to current management questions. 

For more information on SWAMP visit: 

http://www.waterboards.ca.gov/water_issues/programs/swamp/ 

 

Southern California Coastal Water Research Project 

The Southern California Coastal Water Research Project (SCCWRP) is a public agency 
that was formed in 1969 to enhance the scientific understanding of linkages among 
human activities, natural events, and the health of the Southern California coastal 
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environment; to communicate this understanding to decision makers and other 
stakeholders; and to suggest strategies for protecting the coastal environment for this 
and future generations.  

For more information on SCCWRP visit: 

http://www.sccwrp.org/Homepage.aspx 

 

For more information on the federal Clean Water Act visit: 

http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45 

http://www2.epa.gov/laws-regulations/summary-clean-water-act 

 

2.6.2 Current Water Quality Conditions  
 

Surface Water Quality  

Section 303(d) of the Clean Water Act requires that water bodies that do not meet or are 
not expected to meet water quality standards be identified, listed and prioritized. 
Various reaches of the Watershed are 303(d)-listed as impaired for nutrients, bacteria, 
salts, trash, and legacy pesticides. The Santa Clara River Estuary and Beach is on the 
2010 303(d) list for coliform while a portion of the river upstream of the estuary is listed 
for ammonia and coliform. Portions of the river have chloride exceedances. The Estuary 
is also listed for toxaphene and residual amounts of other legacy pesticides in fish tissue. 
Natural oil seeps discharge significant amounts of oil into Santa Paula Creek. Despite 
their comparatively good overall water quality, there are elevated levels of salts in some 
large tributaries which may be in some cases from natural sources or in others may be 
remnant discharges of brine from abandoned oilfields. Table xx in Appendix 3 lists all 
impairments in the Santa Clara River Watershed. 

Salts 

Salts are a water quality issue in the Santa Clara River Watershed. Much of the water 
that feeds the upper Santa Clara River originates from the State Water Project where it 
picks up salt before it is pumped into the California Aqueduct. Salt is also added to the 
river from POTW facilities that discharge treated wastewater into the upper river. The 
largest source of salts, which are primarily made up of chloride, are from brine produced 
by self-regenerating household water softeners that discharge into sewers. Elevated salt 
levels weaken plants and can have devastating effects on agricultural crop yields. 
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Because of its nature as a flashy system, much of the year, the majority of the water 
flowing in the Santa Clara River consists of highly treated discharges from wastewater 
treatment plants upstream in Los Angeles County. 

As a result, the RWQCB has ordered the Santa Clarita Valley Sanitation District of Los 
Angeles County, which operates the wastewater treatment plants in Valencia and 
Saugus, to reduce the level of salt in the effluent they discharge into the river. The 
allowable limit has been set at a level that will protect salt-sensitive crops in Ventura 
County. Local agencies have also banned water softeners and are planning to switch to a 
new water-purification system using ultraviolet light instead of chlorine, and are 
planning to build a reverse osmosis plant to treat some wastewater.  

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtm
l 

Nutrient (nitrogen compounds) TMDL – Identified wastewater treatment facilities as 
the major contributor of nitrogen compound loading with nonpoint sources and minor 
point sources contributing a much smaller fraction of these loads. In addition, 
agricultural runoff and malfunctioning or leaking septic systems contribute to high 
nutrient levels.  

High nitrate concentrations in groundwater are a localized problem in the Oxnard Plain 
Forebay and Santa Rosa basins. In and adjacent to the Forebay, nitrates affect drinking 
water wells of UWCD’s Oxnard-Hueneme wellfield, mutual water companies, and the 
City of Oxnard, particularly during and following dry periods.  

 

Groundwater Water Quality  

Water Quality in the Fox Canyon Groundwater Management Agency (FCGMA) Area:  

Seawater intrusion has long been a concern within the FCGMA and was the problem for 
which the FCGMA was originally formulated to help fix. The intrusion occurs exclusively 
along the coastline in the Oxnard Plain basin. The U.S. Geological Survey also identified 
another type of saline intrusion on the Oxnard Plain as salts moving from the 
surrounding marine clays and older geologic units as pressure in the aquifers is reduced 
from over-pumping. Chloride has also become a problem along Arroyo Las Posas, where 
groundwater from an area in the East and South Las Posas basins must be blended with 
lower-chloride water to meet irrigation suitability.  

Chloride is also a problem in the Piru basin near the Los Angeles County line, where 
high chlorides from discharge of wastewater treatment plants along the Santa Clara 
River have degraded the recharge water for the basin. This chloride problem is currently 
isolated to the Piru basin, although long-term recharge of poorer quality water could 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

69 
 

eventually move through the groundwater basins along the Santa Clara River and reach 
the Freeman Diversion. 
 
 

The information above has been excerpted from the FCGMA Groundwater 
Management Plan (May 2012). For more information the document can be found on 
the GMA website at:  

http://www.fcgma.org/publicdocuments/plans.shtml 
 

 
Figure 37. Saline Intrusion in the Upper Aquifers. 

Beneath the Oxnard Plain, overdraft of the Oxnard aquifer has been largely eliminated 
in recent years through effective management practices and constant recharge activities. 
However, even with targeted improvements, some areas still remain impacted by saline 
waters previously drawn into the aquifer. Projects such as the Pumping Trough Pipeline 
(1986), the Freeman Diversion (1991) and the Noble Pit spreading basin (1995), coupled 
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with wet-to-average climatic conditions and reduced pumping, contributed to 
improving conditions in these groundwater systems. The Upper Aquifer System (UAS) 
consists of the Oxnard and Mugu Aquifers while the Lower Aquifer System (LAS) 
consists of the Hueneme and Fox Canyon Aquifers. Conditions in the UAS have 
improved partially at the expense of the LAS, which has been pumped heavily in recent 
years. The LAS is seriously overdrafted in the southern Oxnard Plain and Pleasant 
Valley basins, where the intrusion of saline water continues. The United Water 
Conservation District (UWCD) has constructed a new UAS well field near Saticoy to 
utilize UAS water that is more easily replenished. This allows an increase in water 
deliveries, while at the same time helping to alleviate the seawater intrusion problem in 
the overdrafted areas by providing an underutilized source of water. The Fox Canyon 
Groundwater Management Agency (FCGMA) has also tightened restrictions and 
instituted strict management procedures on all groundwater extractions and well 
operators located on parcels above the Fox Canyon aquifer. For more information about 
the FCGMA and related management procedures, see the latest draft FCGMA 
Groundwater Management Plan located on their website at:  

http://publicworks.countyofventura.org/fcgma/index.htm  

 

Basin-Specific Groundwater Quality 

Piru Basin  

Similar to the Fillmore Basin directly downgradient, the Piru Basin contains 
groundwater with TDS values averaging 1,435 mg/l. Sulfate often exceeds the maximum 
contaminant level (MCL) for drinking water, but is tolerated by the primarily 
agricultural groundwater uses (citrus irrigation). 2013 water samples from fourteen 
wells have sulfate (SO4-2) concentrations greater than the secondary MCL for drinking 
water and four have manganese (Mn) concentrations greater than the secondary MCL. 
Three wells in the Piru Basin located south of Highway 126 have consistently been found 
to have selenium levels that exceed the primary MCL for drinking water of 0.05 mg/l 
(50 μg/l). Elevated selenium concentrations occur in those wells perforated in the 
interval between approximately 125 to 250 feet below ground surface. A well located 
north of Highway 126 and perforated at a similar elevation does not have high selenium. 

For more information on groundwater quality, see the Ventura County Watershed 
Protection District Water and Environmental Resources Division 2013 Groundwater 
Section Annual Report: 
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_P
rotection_District/About_Us/VCWPD_Divisions/Water_and_Environmental_Resourc
es/Groundwater_Resources/ 
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Fillmore Basin  

The Fillmore Basin, though small in geographic area, has a total aquifer thickness of 
almost 8,000 feet in some places. Despite the depth of the basin, County records 
indicate that water wells are generally no deeper than approximately 950 feet. Water 
quality can vary greatly depending on depth of the well. Shallow groundwater is 
generally younger and recharged by river flows with varying chemistry. Deeper 
groundwater is older and has acquired its chemistry through dissolution of constituents 
from the surrounding sediments. There are approximately 706 water supply wells in the 
Fillmore Basin; 450 are active. Historically, nitrate (NO3-) concentrations have been 
elevated because of extensive use of fertilizers and septic system discharges, but of the 
ten wells sampled this year only two showed elevated NO3- concentration relative to the 
primary MCL for drinking water. Groundwater samples from all ten wells are above the 
secondary MCL for drinking water for sulfate (SO42-). TDS ranges from 1040 mg/l to 
3190 with an average for the wells sampled this year of 1645 mg/l, well above the 
secondary MCL for drinking water. 

For more information on groundwater quality, see the Ventura County Watershed 
Protection District Water and Environmental Resources Division 2013 Groundwater 
Section Annual Report: 
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_P
rotection_District/About_Us/VCWPD_Divisions/Water_and_Environmental_Resourc
es/Groundwater_Resources/ 

 

Santa Paula Basin 

The Santa Paula Basin is a court adjudicated groundwater basin. In an effort to prevent 
overdraft, a June 1991 judgment ordered the creation of the Santa Paula Basin Pumpers 
Association (SPBPA). The SPBPA regulates extractions in the Santa Paula Basin. The 
judgment stipulated an allotment of 27,000 acre-feet per year could be pumped from 
the basin. Water quality in the basin has not changed substantially since 2007. The 
depth to the water bearing material is 65 to 160 feet. There are approximately 364 water 
supply wells in the Santa Paula Basin; 164 are active. TDS concentrations for water in 
the four wells sampled in 2013 vary from 1050 to 2740 mg/l, with an average value of 
2063 mg/l for wells sampled this season; all above the current secondary MCL for 
drinking water. Water samples from all the wells have concentrations above the 
secondary MCL for sulfate and manganese and three have concentrations above the 
secondary MCL for iron.  
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For more information on groundwater quality, see the Ventura County Watershed 
Protection District Water and Environmental Resources Division 2013 Groundwater 
Section Annual Report: 
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_P
rotection_District/About_Us/VCWPD_Divisions/Water_and_Environmental_Resourc
es/Groundwater_Resources/ 

 

Mound Basin  

The Mound Basin is generally divided into the Upper Zone (from ground surface to 300 
feet) and the Lower Zone (from 450 to over 1000 feet below grade). Most active water 
wells (regardless of use) are perforated in deep (Lower) water bearing zones.   
The average TDS concentration for the five wells sampled in 2013 is 1626 mg/l. Sulfate 
concentration was greater than the secondary MCL for drinking water in all five wells 
sampled, iron is above the secondary MCL in one well, and manganese was above the 
secondary MCL in four of the wells sampled. A water sample from one well was analyzed 
for inorganic chemicals (Title 22 metals). All inorganic constituents were below the 
primary MCL for drinking water. Water quality of the wells sampled in the Mound Basin 
is similar to that in the Santa Paula Basin. 
 

For more information on groundwater quality, see the Ventura County Watershed 
Protection District Water and Environmental Resources Division 2013 Groundwater 
Section Annual Report: 
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_P
rotection_District/About_Us/VCWPD_Divisions/Water_and_Environmental_Resourc
es/Groundwater_Resources/ 

 

Oxnard Forebay Basin  

The Oxnard Plain Forebay Basin is the principal recharge area for the Upper and Lower 
Aquifer Systems of the Oxnard Plain Pressure Basin. Approximate depth to the water 
bearing unit is 25 to 50 feet. There are approximately 367 wells in the Oxnard Plain 
Forebay Basin; 54 are active water supply wells. The Oxnard Plain Forebay generally has 
acceptable water quality except for the southern portion where high nitrate 
concentrations are common. The area to the north is predominantly agricultural with a 
few residential areas that still rely on individual septic systems. All three wells sampled 
in 2013 had TDS and sulfate concentrations above the secondary MCL for drinking 
water. Two wells had nitrate concentrations above the MCL for drinking water. 
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For more information on groundwater quality, see the Ventura County Watershed 
Protection District Water and Environmental Resources Division 2013 Groundwater 
Section Annual Report: 
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_P
rotection_District/About_Us/VCWPD_Divisions/Water_and_Environmental_Resourc
es/Groundwater_Resources/ 

 

Current Local Water Quality Programs and Projects 

Lower Santa Clara River Salt and Nutrient Management Plan 

In 2008 the State Water Resources Control Board adopted the Recycled Water Policy, 
encouraging the use of recycled water and establishing a mandate to increase its use by 
200,000 afy by 2020 and by an additional 300,000 afy by 2030. The policy also 
encourages development of regional or sub-regional salt and nutrient management 
plans for groundwater basins in California in order to streamline the permitting of the 
majority of recycled water projects by the Regional Water Quality Control Boards while 
still implementing state and federal water quality regulations. Funds to develop a Salt 
and Nutrient Management Plan for the lower Santa Clara River groundwater basins (see 
study area in Figure 38) were secured through the Proposition 84 planning grant. The 
full Lower Santa Clara River Salt and Nutrient Management Plan can be found in 
Appendix B.  The Recycled Water Policy is available at  

http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2013/rs
2013_0003_a.pdf  
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Figure 38. Lower Santa Clara River Salt and Nutrient Management Plan Study Area 
  

Upper Santa Clara River Salt and Nutrient Management Plan 

A salt and nutrient management plan is also being developed for the Upper Santa Clara 
River Watershed. More information can be found at the following website: 

www.scrwaterplan.org 

The Ventura Water Reclamation Facility:  

The Ventura Water Reclamation Facility has been reclaiming water for landscape 
irrigation since the mid 1960’s and has been providing tertiary treatment for irrigation 
water since 1973. Since that time a portion of the effluent has been discharged to the 
Santa Clara River Estuary. Operating under a habitat enhancement exemption since 
1976, it is currently mandated by its 2013 NPDES permit to discharge at least 5.6 MGD 
to the estuary for habitat support.  
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Brackish Water Reclamation Demonstration Facility:  

Port Hueneme Water Agency (PHWA) negotiated a 40-year agreement with the UWCD 
to improve water quality through desalination treatment, ensuring the water supplied by 
UWCD met drinking water standards. Even though UWCD groundwater is considered 
potable, it has elevated total dissolved solids (TDS) (approximately 1,000 parts per 
million [ppm]) and hardness (500 ppm). The PHWA established a water quality 
improvement goal of 370 ppm TDS and 150 ppm hardness which will help ensure 
compliance with future federal and state water quality standards. PHWA’s 4.0 million 
gallon per day (MGD) desalination water treatment facility, known as the Brackish 
Water Reclamation Demonstration Facility (BWRDF), was partially funded by the 
United States Bureau of Reclamation. The BWRDF is located along Perkins Road, 
immediately to the north of the City of Oxnard Wastewater Treatment Plant. The 
BWRDF uses reverse osmosis (RO) and nanofiltration (NF) for brackish water 
desalination. In addition to being an active full-scale potable water treatment plant, the 
BWRDF also conducts research regarding brackish water treatment and membrane 
separation. The research is intended to assist water suppliers worldwide in selecting an 
appropriate desalination process to treat water supplies that have heretofore been 
unacceptable for use due to the expense and operational complexity of inefficient water 
treatment technologies. 

 

Santa Clara River Comprehensive Monitoring Plan:  

In 2006, the Santa Clara River Comprehensive Monitoring Plan (CMP) was developed 
to address water quality issues throughout the watershed and develop a uniform system 
of water quality sampling and data analysis to inform future water quality management 
strategies. AMEC Earth and Environmental, Inc. (AMEC) was retained by the Ventura 
County Watershed Protection District (VCWPD), under the direction of the State Water 
Resources Control Board (SWRCB), to compile and review existing water quality data, 
determine data gaps, and develop a CMP for the Santa Clara River. To develop the CMP, 
AMEC gathered existing monitoring data for the Santa Clara River, assembled a 
comprehensive water quality and flow database, identified data gaps, evaluated the 
constituents monitored and made recommendations regarding modifications to existing 
monitoring protocol and procedures necessary to ensure development of a 
comprehensive water quality monitoring program. Based on these results and the 
identified need to develop a monitoring program that would establish baseline 
conditions in the watershed, AMEC recommended a slightly modified systematic 
sampling program and selected monitoring locations at regular intervals along the Santa 
Clara River.  
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The Comprehensive Monitoring Plan and Water Quality Database can be found here: 

http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_D
istrict/Programs_and_Projects/Santa%20Clara%20River%20Comprehensive%20Monitoring%20
Plan 

 

Ventura County Agricultural Irrigated Lands Group (VCAILG) 

 The Ventura County Agricultural Irrigated Lands Group (VCAILG) is a program run by 
the Ventura County Farm Bureau that monitors water quality effluent associated with 
agricultural runoff. The goal of the program is to maintain its Conditional Waiver of 
Waste Discharge Requirements for Discharges from Irrigated Lands Within the Los 
Angeles Region, commonly known as the “Conditional Waiver” or “Ag Waiver.” The 
program requires the owners of irrigated farmland to measure and control discharges 
from their property, including irrigation return flows, flows from tile drains, and 
stormwater runoff. These discharges can affect water quality by transporting nutrients, 
pesticides, sediment, salts, and other pollutants from cultivated fields into surface 
waters. The Conditional Waiver allows individual landowners and growers to comply 
with its provisions as individuals or by working collectively as a “discharger group.” 
Given the high cost and complexity of obtaining individual discharge permits, the Farm 
Bureau enlisted the cooperation of other agricultural organizations, water districts and 
individuals to form VCAILG, which is intended to act as one unified discharger group 
for those agricultural landowners and growers who agreed to join. The program has 
been running since 2006, and sampling showed that some agricultural runoff was 
violating water quality standards. As a result, VCAILG developed Water Quality 
Management Plans that outline processes and strategies to ensure agricultural 
discharges meet water quality standards. On a farm level, landowners and growers are 
asked to provide VCAILG with information on their management practices, participate 
in education efforts, and implement Best Management Practices to reduce or eliminate 
contaminated discharges.  

For additional information and reports on VCAILG programs visit: 
http://www.farmbureauvc.com/water_quality.html#vcailg_docs 

 

State of the Watershed- Report on Surface Water Quality:  

This 2006 report by the RWQCB, LA Region provides background information on the 
watershed setting, biological resources, and provides an assessment of water quality in 
the context of the state regulatory framework. These include beneficial uses, 
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impairments, and management recommendations to improve water quality within the 
watershed.  

The State of the Watershed Report on Surface Water Quality report can be found here: 

http://www.waterboards.ca.gov/losangeles/water_issues/programs/regional_progr
am/Water_Quality_and_Watersheds/ws_santaclara.shtml 

 

2.7 Social and Cultural Composition of the Watershed 
This section provides a summary of key demographic data and information on 
Disadvantaged Communities (DAC). 

 

Table 6. Demographic and Economic Data for Primary Jurisdictions in the Watershed 

 

Jurisdiction Population Median 
Household 

Income 

Major Industries Ethnicity Breakdown

Cities 
Ventura1 110,873 $65,123 Construction (11%); Public 

administration (8%); 
Professional, scientific, and 
technical services (7%); 
Accommodation and food 
services (6%); Educational 
services (5%); Administrative 
and support and waste 
management services (5%); 
Health care (4%) 

White (67.5%) 
Hispanic (25.1%) 
Asian (2.8%) 
Two or more races 
(2.5%) 
Black (1.3%) 
American Indian 
(0.6%) 
Native Hawaiian and 
Other Pacific Islander  
(0.1%) 
Other race (0.1%) 

Oxnard1 201,555 $58,090 Agriculture, forestry, fishing 
and hunting (14%); 
Construction (9%); 
Administrative and support 
and waste management 
services (7%); Public 
administration (5%); 
Accommodation and food 
services (5%); Professional, 
scientific, and technical 
services (4%); Repair and 
maintenance (4%) 

Hispanic (69.9%); 
White (16.1%); 
Asian (8.6%); 
Black (2.9%); 
Two or more races 
(2.2%); 
Native Hawaiian and 
Other Pacific Islander 
alone (0.1%); 
American Indian alone 
(0.09%); 
Other (0.03%) 
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Table 6. Demographic and Economic Data for Primary Jurisdictions in the Watershed 

 

Jurisdiction Population Median 
Household 

Income 

Major Industries Ethnicity Breakdown

Santa Paula1 29,963 $51,895 Agriculture, forestry, fishing 
and hunting (18%); 
Manufacturing (15%); 
Construction (11%); Retail 
trade (8%); Administrative 
and support and waste 
management services (7%); 
Health care and social 
assistance (6%); 
Accommodation and food 
services (6%) 

Hispanic (78.8%); 
White (19.7%); 
Two or more races 
(0.6%); Asian (0.5%); 
Black (0.2%); 
American Indian 
(0.09%); 
Other (0.06%) 
 

Fillmore1 15,162 $58,942 Construction (15%); Retail 
trade (13%); Accommodation 
and food services (8%); Other 
services, except public 
administration (7%); 
Manufacturing (7%); 
Educational services (6%); 
Public administration (6%) 

Hispanic (74.8%); 
White (20.9%); Asian 
(3.2%); 
Two or more races 
(0.7%); 
Black (0.3%); 
Native Hawaiian and 
Other Pacific Islander 
(0.1%); 
American Indian 
(0.07%) 
 

Port Hueneme1 21,856 $50,811 Retail trade (13%); 
Manufacturing (10%); Public 
administration (9%); 
Construction (8%); 
Accommodation and food 
services (7%); Professional, 
scientific, and technical 
services (6%); Transportation 
and warehousing (6%) 

Hispanic (51.3%); 
White (34.0%); Asian 
(6.9%); Black (4.1%); 
Two or more races - 
587 (2.7%); Native 
Hawaiian and Other 
Pacific Islander 
(0.6%); American 
Indian (0.4%) 
 
 

Other 
Unincorporated 
Ventura 
County2 

94,937 No Data Agriculture (33.1%); 
Professional- Management 
(14.1%); Education-Health 
(12.8%); Public 
Administration (7.6%); 
Wholesale (7.0%); Leisure- 

White (61.9%); 
Hispanic (30.4%); 
Asian (4%); Black 
(1%); American 
Indian (0.4%); All 
Other (2.4%) 
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Table 6. Demographic and Economic Data for Primary Jurisdictions in the Watershed 

 

Jurisdiction Population Median 
Household 

Income 

Major Industries Ethnicity Breakdown

Hospitality (5.4%); 
Construction (4.7%); Retail 
(4.1%); Other (12.2) 

1 Data from City-Data.com 

2 Data from SCAG Southern California Association of Governments May 2013 Profile of the unincorporated area of 
Ventura County: http://scag.ca.gov/resources/pdfs/2011LP/UnIncVenturaCounty.pdf 

 

2.7.1 Disadvantaged Communities 
There are several areas within the Santa Clara River Watershed that qualify as 
disadvantaged communities (DAC) as defined by the Proposition 84 IRWM Grant 
Guidelines. These communities are characterized by average income levels that are less 
than 80% of the statewide median household income. The statewide median is $61,632, 
making the DAC level $49,305 per household.  In the most recent (2007-2011) 
American Community Survey Estimates of Median Household Income, several new 
areas now qualify as disadvantaged compared to the last 5-year estimates. Figure X 
shows the DACs throughout the watershed and County.  
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2.8 Issues and Needs in the Watershed  
Stakeholders in the lower  Santa Clara River Watershed (in Ventura County)  develop 
the following list of key issues of concern with respect to water supply, water quality, 
flood management, recreation, and environmental/habitat concerns. The following is 
the list of those issues.  

 Water Supply  
o Groundwater overdraft 
o Imported water supply reliability 
o Water distribution system reliability – interconnection  
o Water conservation  
o Water recycling – education of end users  
o Enhancement of local supply – improved reliability  

 Water Quality  
o Seawater intrusion  
o Agricultural runoff – TMDL  
o Agricultural and urban erosion – sediment loading/hydrology model  
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o Stormwater/urban runoff – quality and management  
o RWQCB fines/penalties  
o Stormwater permit compliance  and implementation 

 Flood Management  
o Floodplain development and land use planning  

 Steep slopes and sensitive areas  
 Hydrology – peak flow  
 Structures and damage  
 Habitat loss  

o Infrastructure  
 Aging levees 

 Environment/Habitat Restoration 
o Habitat restoration  

 Endangered species and fish  
 Invasive species concerns 

o Disadvantaged communities  
 Recreation and Education 

o Need for more recreational access and trails along the River 
o Lack of public awareness of water and related issues  
 

3.0 GOVERNANCE AND STAKEHOLDER INVOLVEMENT 
 

The IRWM program is made up of the General Membership, the Steering Committee, 
and the three Watershed Committees that represent each of the major watersheds in 
Ventura County. The General Membership consists of all interested stakeholders in the 
County, and this body has ultimate authority on all IRWM decisions. The Steering 
Committee acts as a leadership entity for the WCVC and is comprised of two 
representatives from each watershed committee and two non-voting County staff 
members. Steering Committee members communicate regional issues and decisions to 
their constituents and provide programmatic and fiscal oversight to the IRWMP 
process. Watershed committees establish goals, objectives and performance measures, 
and identify implementation projects and programs.  Decisions are made on a 
consensus basis and forwarded to the Steering Committee for discussion and action 
prior to being considered by the General Membership as required by the WCVC Charter.   

 

3.1 Santa Clara River Watershed Committee 
 

In July 2006, a stakeholder group was formed to develop a long-term watershed 
management plan for areas along the lower Santa Clara River Watershed.  The Santa 
Clara River Watershed Committee (SCRWC) was formed under the auspices of the 
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Watersheds Coalition of Ventura County (WCVC).  It is anticipated that these efforts will 
be coordinated more closely in the future with the upper Santa Clara River Watershed 
stakeholders. 

The SCRWC has focused its efforts on developing objectives and future project concepts 
that will address water issues and problems in the Watershed.  Attendance at these 
meetings has included more than 30 people representing State and Federal agencies 
(such as Fish and Wildlife Service, Army Corps of Engineers, Regional Water Quality 
Control Board) and local water agencies, Cities, the local Resource Conservation 
District, U.C. Cooperative Extension, the County Board of Supervisors and public 
interest and environmental groups (such as the Nature Conservancy, Friends of the 
Santa Clara River).  Interested parties from Los Angeles County such as the City of Santa 
Clarita, Castaic Lake Water Agency, County Sanitation Districts and Los Angeles County 
Public Works Agency are also participating in the SCRWC meetings.  Currently, three 
conveners provide input into the SCRWC activities: Supervisor Kathy Long, Ventura 
County Board of Supervisors; E.J. Remson, Nature Conservancy; and Mike Solomon, 
United Water Conservation District.  

Currently, meetings are convened by Ventura County Supervisor Kathy Long with 
support and coordination from the IRWM Project Manager. SCRWC meetings are 
typically held every other month.  Representatives of the upper Santa Clara River IRWM 
group frequently attend these meetings.  These meetings are open to the public and all 
other interested parties.   

In early 2014 a Watershed Coordinator was appointed to enhance communication, 
outreach and implementation of watershed management projects and programs.  The 
Coordinator oversees the committee process and works closely with the IRWM Program 
Manager. 

 

 

Table 7  

 Stakeholders Participating in Santa Clara River Watershed Management 
Efforts 

 

Agency or Organization  
Cities 
City of Camarillo 
City of Fillmore 
City of Oxnard 
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Agency or Organization  
City of Santa Paula 
City of Port Hueneme 
City of Ventura (San Buenaventura) 
Wholesale Water Agencies 
United Water Conservation District 
Major Retail Water Agencies1 
Pleasant Valley Mutual Water Company 
Ventura County Waterworks District #1 - Moorpark 
Fillmore Irrigation Company 
Channel Islands Beach Community Services District 
County Agencies 
Ventura County Public Works Agency 
Ventura County Executive Office 
Ventura County Resource Management Agency 
Ventura County Watershed Protection District 
Ventura County Board of Supervisors 
Ventura County Agricultural Commissioner 
Environmental Stewardship Organizations 
Friends of the Santa Clara River 
Ventura County Resource Conservation District 
California Wildlife Conservation Board 
California Native Plant Society 
The Nature Conservancy 
Wetlands Recovery Project 
Trust for Public Land 
Surfrider Foundation 
Sierra Club 
Ventura Coastkeeper 
State, Federal, and Regional Agencies and Universities 
Regional Water Quality Control Board – Los Angeles Region 
California Coastal Commission 
California Coastal Conservancy 
U.C. Cooperative Extension – Farm Advisor 
University of California – Santa Barbara 
California State University – Channel Islands 

California Department of Fish and Wildlife 
California Department of Water Resources 
Southern California Assoc. of Governments 
California Department of Parks and Recreation 
U.S. Forest Service –Los Padres National Forest 
Natural Resources Conservation Service 
U.S. Army Corps of Engineers 
U.S. Environmental Protection Agency 
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Agency or Organization  
U.S. Bureau of Reclamation 
U.S. Fish and Wildlife Service 
Naval Base Ventura County 
Wastewater Agencies 
Camarillo Sanitary District 
Saticoy Sanitary District 
Ventura Regional Sanitation District 
Groundwater Basin Management Authorities 
Fox Canyon Groundwater Management Agency – per California Water Code 
Santa Paula Basin Pumpers Association – court adjudicated 
City of Fillmore/United Water Conservation District – groundwater managers of Fillmore 
and Piru Groundwater Basins per AB 3030 provisions 
Community Organizations and Recreational Interests 
Association of Water Agencies of Ventura County 
Pleasant Valley Park and Recreation District 
League of Women Voters 
Flood Management Agencies 
Ventura County Watershed Protection District 
Native American Tribes 
Individual members of various bands of the Chumash Tribe and Wishtoyo Foundation 
Agricultural and Business Groups 
Farm Bureau of Ventura County 
Building Industry Association 
Ventura County Economic Development Association 
Coalition of Labor Agriculture and Business 

  

3.2  Coordination with Upper Santa Clara River IRWM Region 

	
The Santa Clara River Watershed, one of the last remaining natural rivers in Southern 
California, is the largest watershed in Ventura County. The 1600 square mile Watershed 
spans two Counties - Los Angeles and Ventura – and efforts are underway between the 
two Counties to work collaboratively to address issues of mutual concern and benefit, 
such as water quality improvement. The portion of the watershed located in Los Angeles 
County is typically referred to as the Upper Santa Clara River Watershed, while the 
portion in Ventura County is referred to as the Lower Santa Clara River Watershed. 
 
The Upper Santa Clara River Watershed IRWM Region formed in 2007 and has been 
coordinating closely with the WCVC IRWM Region. Prior to the formation of IRWM 
Regions, there have been a variety of collaborative efforts that have included both the 
Upper and Lower Santa Clara River areas. A few of these are listed below. 
 
• Alternative Water Resource Management Project – Led by Los Angeles County   
Sanitation Districts with participation in both counties – currently underway 
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• Watershed U – Collaboration throughout the watershed led by U.C. Cooperative 
Extension with participation in both counties - 2005 
• Memorandum of Understanding between United Water Conservation District  and 
water agencies in the Upper Santa Clara River Watershed regarding  groundwater 
modeling, water rights, quality, and quantity 
• Upper and Lower Santa Clara River Conservation Plans prepared by The Nature 
Conservancy – with participation in both counties 
• Natural Floodplain Management efforts – including land acquisition for easements in 
the flood plain, led by The Nature Conservancy with participation in  both counties 
• Santa Clara River Parkway Project – led by California Coastal Conservancy – with 
participation in both counties – currently underway 
• Santa Clara River Enhancement and Management Plan – joint planning effort with 
entities in both counties and the Army Corps of Engineers - Completed in 2005 
• Army Corps Feasibility Study – geomorphology assessment – joint effort with both 
counties and the Army Corps of Engineers – currently underway 
• Land use planning – ongoing discussions between Ventura and Los Angeles County 
planning agencies regarding land development projects in the Upper  Santa Clara River 
Watershed 
• Ongoing efforts to improve habitat and provide stewardship for resources in the entire 
watershed – some local environmental groups cover the entire watershed working in 
both counties to coordinate efforts 
• Ongoing coordination between Los Angeles and Ventura County regarding flood 
control 
 
The two groups have coordinated through the respective stakeholder processes, 
planning efforts, and project selection processes to ensure that the entire watershed is 
protected and managed despite the county lines. Joint meetings between the two IRWM 
Groups are held periodically.  The two regions are also in the same funding area under 
Proposition 84, so ongoing coordination is beneficial. 
 
The two Regions continue to strive for comprehensive management of the entire 
watershed and to address common needs and concerns. While the two Regions function 
well separately, close coordination is beneficial to both. 
 
 
4.0 PLAN GOALS, OBJECTIVES and PRIORITIES  
 

4.1 Background 
 	

In 2010 a group of interests along the Santa Clara River Watershed in both the upper and lower 
watershed IRWM Regions met to establish a vision, mission and objectives for the entire 
watershed.  These were adopted by the Regional Water Management Groups in each Region, as 
well as some individual entities, and provide overall guidance to the activities in each Region.   
Please see details below. 
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Vision 

The Santa Clara River system (i.e., the Santa Clara River, its tributaries, and associated 
floodplain) is one of the last remaining river systems relatively intact in the state and is 
recognized as exceptional in its value and quality by local communities and the public in 
southern California and beyond. The river system drains a 1600-square-mile watershed 
the majority of which is publicly owned, and encompasses a river corridor supporting a 
thriving agricultural industry and several urban communities.  All of these uses help 
define the character of the watershed.  The Santa Clara River system merits appropriate 
stewardship to ensure that the river, its natural resources, the economic activities it 
supports, and the ecosystem services it provides are protected for generations to come.  
This stewardship protects the river’s ecological integrity, provides water supplies for 
various uses, minimizes damage resulting from floods, and supports sustainable 
economic development.  

To this end, we envision a Santa Clara River system that: 

 Allows for natural river processes, to the maximum extent feasible, including 
permitting the river to freely meander within its floodplain and to accommodate 
flows within the natural range of variation. 

 Allows for the preservation and protection of existing and future 
sustainable uses in the watershed including cultural, agricultural, and 
educational activities, low impact recreation, scientific studies, and aesthetic and 
spiritual enjoyment. 

 Emphasizes environmentally sensitive flood management that allows for a 
functional floodplain while minimizing damage to life and property.   

 Maintains biodiversity through matrix of native aquatic, riparian, and upland 
habitat with minimal habitat fragmentation and barriers, with emphasis on 
enhancing recovery of species of conservation concern. 

 Is unimpaired by pollution or invasive non-native species. 

 Is managed by cooperating public entities, private landowners, and organizations 
working toward the common vision. 

 Supplies water for agriculture, groundwater recharge, and habitat 
maintenance. 

 
Mission Statement 

The Santa Clara River Watershed alliance is dedicated to the conservation of the Santa 
Clara River, from its headwaters and tributaries to its estuary, for the mutual benefit of 
the natural resources dependent on the river and the people who live, work, and recreate 
along the river.  
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4.2  Santa Clara River Watershed Goals and Objectives: 
IRWM Plan Goal 1: Reduce dependence on imported water and protect, conserve and 
augment water supplies 

Watershed Objectives 

 Implement projects and programs that increase and enhance the beneficial uses 
of local water supplies, including stormwater. Improve water supply reliability. 

 Enhance understanding about the watershed by gathering and synthesizing more 
data and information regarding water supply (capacity, safe yield, flows) and 
water demand. 

 Ensure secure water supplies by helping local water agencies address the impacts 
of future droughts and other water shortages. 

 Document efforts being made by local water districts, environmental interest 
groups and other agencies to improve the management of local water supplies 
and to identify ways to build on these efforts for greater future success. 

 Protect groundwater supplies through groundwater recharge projects and 
protection of recharge areas. 

 Develop watershed management plan to enhance understanding of watershed 
characteristics and appropriate actions. 

 

IRWM PLAN GOAL 2: Protect and improve water quality 

Watershed Objectives 

 Implement projects and programs that improve and protect water quality. 
 Meet State and Federal water quality standards. 
 Manage and remove salts in the watersheds and help establish and comply with 

TMDL requirements. 
 

IRWM PLAN GOAL 3: Protect people, property and the environment from adverse 
flooding impacts 

Watershed Objectives 

 Explore use of incentives for avoiding construction of physical structures in the 
floodplain. 

 Explore use of incentives for use of non-structural floodplain protection methods. 
 Implement projects and programs which will result in reduced damage due to 

flooding. 
 Develop and implement land use measures that will help mitigate the impacts of 

new development in floodplains. 
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IRWM PLAN GOAL 4: Protect and restore habitat and ecosystems 

Watershed Objectives 

 Implement projects and programs to protect, improve and restore habitats. 
 Integrate and coordinate ecosystem restoration efforts. 
 Research and implement projects to remove invasive species. 
 Develop a master permit for removal of invasive plant species. 

 

IRWM PLAN GOAL 5: Provide water-related recreational, public access, stewardship, 
engagement and educational opportunities 

Watershed Objectives 

 Develop programs which enhance the public’s knowledge and awareness of water 
issues and engage them in the integrated regional water management process 
and stewardship of the watershed. 

 Improve public access and recreation opportunities when implementing new 
projects and programs. 

 

IRWM PLAN GOAL 6: Prepare for and adapt to climate change 

Watershed Objectives 

 Assess vulnerabilities to the affects of climate change. 
 Implement projects and programs which help the region adapt to climate change. 

                 

 
 
 
5.0 RESOURCE MANAGEMENT STRATEGIES   
 

5.1 Background 
 

The purpose of this section is to describe the diversification of water management 
approaches taken in the Santa Clara River Watershed to address future water 
management needs in an uncertain future and help meet IRWM Plan goals.  A resource 
management strategy (RMS) is a project, program, or policy that helps local agencies 
and governments manage their water and related resources. The 29 RMS, as defined in 
the California Water Plan Update 2009, are tools to help develop appropriate projects 
and programs for implementation of the IRWM Plan, and to help mitigate, or adapt to, 
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climate change These strategies can be mixed and matched to provide multiple water 
and resource benefits, diversify the local water portfolio, and help the Region become 
more self-sufficient.  Each of these strategies is described in detail in Section 6 of the  
Regional IRWM Document (Volume I ?) 

 

The RMSs can be considered as tools in a toolkit. Just as the mix of tools in any given kit 
depend on the job to be accomplished, the combination of strategies will vary from 
region to region, depending on climate, projected growth, existing water system, 
environmental and social conditions, and regional goals. At the local level, it is 
important that the proposed strategies complement the operation of existing water 
systems. Some strategies may have little value in certain regions. For example, because 
of geology, the opportunity for groundwater development in the Sierra Nevada is not 
nearly as significant as in the Sacramento Valley. Other strategies may have little value 
in particular conditions. For example, precipitation enhancement may not be effective 
during droughts. Water managers at different geographical scales will have different 
perspectives on the assortment and cost-effectiveness of RMSs for meeting the needs 
and priorities of the locality or region, or statewide. 

 

5.2  Resource Management Strategies Implemented in Santa Clara River 
Watershed 

Most of the Resource Management Strategies (RMS) developed for the WCVC IRWM 
Plan Update are applicable to the Santa Clara River Watershed. The strategies fall into 
six broad categories including 1.) Reduce Water Demand, 2.) Improve Operational 
Efficiency and Transfers, 3.) Increase Water Supply, 4.) Improve Water Quality, 5.) 
Practice Resource Stewardship, and 6.) Improve Flood Management. Table 8 provides 
the primary Ventura County IRWMP RMSs as well as information on whether they are 
implemented in the Santa Clara River Watershed and/or at the regional level.    

Table 8 
Current RMS Implementation in the Santa Clara River Watershed and Regional 
WCVC 
 

Resource Management Strategy Santa Clara River 
Watershed 

Regional 

Reduce Water Demand 
Agricultural Water Use Efficiency   


 


Urban Water Use Efficiency   


 


Improve Operational Efficiency and Transfers 
Conveyance — Delta   Not applicable 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

90 
 

Table 8 
Current RMS Implementation in the Santa Clara River Watershed and Regional 
WCVC 
 

Resource Management Strategy Santa Clara River 
Watershed 

Regional 

 Not applicable 
Conveyance — Regional / Local  


 

System Reoperation   
- 

Water Transfers   
Increase Water Supply 
Conjunctive Management and 
Groundwater   

 
 

 

Desalination    
Precipitation Enhancement 
 

 
Not applicable 

Not applicable 

Recycled Municipal Water    


 

Surface Storage — CALFED 
 

 
Not applicable 

 
Not applicable 

Surface Storage — Regional/Local    
 

 

Improve Water Quality 
Drinking Water Treatment and Distribution   

 
 

 
 

Groundwater and Aquifer Remediation   
Matching Water Quality to Use    


Pollution Prevention 
 

  

Salt and Salinity Management 
 

 
 

 

Urban Runoff Management   
Practice Resource Stewardship 
Agricultural Lands Stewardship  


 


Economic Incentives   
 
Ecosystem Restoration 

 
 

 
 

Forest Management   
Land Use Planning and Management   


 


Recharge Areas Protection  


 

Water-dependent Recreation  
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Table 8 
Current RMS Implementation in the Santa Clara River Watershed and Regional 
WCVC 
 

Resource Management Strategy Santa Clara River 
Watershed 

Regional 

Watershed Management  


 


Improve Flood Management 
Flood Risk Management  
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6.0  IMPLEMENTATION PROJECTS AND PROGRAMS  

6.1  Proposed and Recent Projects 
 

A number of projects and programs have been proposed and implemented in the 
Watershed as part of the IRWM Program since 2006.  Those projects which have been, 
or will be, implemented with funding from Proposition 50 and Proposition 84 are listed 
in Table 9 below.
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Table 9 

Project Title Implementing Entity 
or Lead Agency or 

Partners 

Brief Description Estimated 
Completion 

Date 

Major Sources of Funding 

 
 
Salt and Nutrient 
Management Plan for 
Lower Santa Clara 
River Watershed 

 
Ventura County 
Watershed Protection 
District, County of 
Ventura Waterworks 
District No. 16, United 
Water Conservation 
District, Farm Bureau of 
Ventura County, and 
cities of Fillmore, Santa 
Paula and Ventura 
 

Salt and Nutrient Management Plan 
(SNMP) is being developed for the Lower 
Santa Clara River groundwater basins 
[Fillmore, Mound, Piru, Santa Paula and 
Oxnard Forebay]. The objective of the 
SNMP is to manage salts and nutrients from 
all sources on a basin-wide or watershed-
wide basis in a manner that ensures 
attainment of water quality objectives and 
protection of beneficial uses 

 
Plan 
completion 
scheduled for 
December of 
2014 

 
Proposition 84 Planning 
Grant, and Watershed 
Protection District and 
participating entities (ie. 
Cities of Fillmore, Santa 
Paula, and Ventura and 
County Waterworks District 
No. 16) local match funding 

Fillmore Integrated 
Recycled Water and 
Wetlands Project 

 
City of Fillmore 

Construction of new, tertiary treatment 
level wastewater treatment plant and 
wetlands 

Completed in 
2011 

Proposition 50 and local 
funding 

Piru Wastewater 
Treatment Plant 
Tertiary Upgrade 

Ventura County 
Waterworks District 
No.16 

Upgrade to tertiary treatment to allow for 
recycled water use 

 
To be 
completed in 
2015 

Proposition 84 and local 
funding 

 
 
Natural Floodplain 
Protection Program 

 
 
The Nature Conservancy 

The Nature Conservancy is implementing 
the Natural Floodplain Protection Program 
to preserve a critical section of the 
floodplain in the Santa Clara River 
Watershed. This project will establish a 
Floodplain Conservation Zone, where 
private property easements will be acquired 
to prevent future development. 

 
 
 
 
To be 
completed in 
2015 

 
Proposition 84 and local 
funding 

 
El Rio Septic to Sewer 
Conversion Project  

 
Ventura County 
Waterworks District 

This project involved taking local residents 
off septic systems and connecting them to a 
sewer treatment facility – thus reducing 
degradation to local groundwater supplies 

 
Completed in 
2011 

 
Proposition 50 and local 
funding 
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Project Title Implementing Entity 
or Lead Agency or 

Partners 

Brief Description Estimated 
Completion 

Date 

Major Sources of Funding 

Oxnard Septic to 
Sewer Conversion 
Project 

City of Oxnard This project involved taking local residents 
off septic systems and connecting them to a 
sewer treatment facility – thus reducing 
degradation to local groundwater supplies 

 
Completed in 
2011 

 
Proposition 50 and local 
funding 

 
 
Regional Groundwater 
Flow Model Update – 
Phase 1 
 
 
 
 
 

 
 
United Water 
Conservation District 

 
An update to a regional groundwater flow 
model enabling local entities to better 
understand the surface/groundwater 
interaction and to coordinate project 
development and assess impacts to 
groundwater 

 
 
Completed in 
2013 

 
Proposition 84 Planning 
Grant and local funding 

South Oxnard Flood 
Protection and 
Community 
Enhancement 
Project 

Ventura County 
Watershed Protection 
District 

This is a multi-benefit flood protection 
project in partnership with the City of 
Oxnard and The Nature Conservancy.  
In partnership with the City of Oxnard, 
the Ventura County Watershed 
Protection District will replace a 
deficient trapezoidal concrete  drain 
channel with buried reinforced concrete 
box culverts that will provide enhanced 
flood protection as well as enhance 
future plans for community 
connectivity, aesthetics, and 
recreational opportunities. The project 
will also enable creation of a linear park 
may to incorporate bioswales to 
improve low-flow (non-storm) water 
quality, a significant concern in this 
community. 

 
 
 
 
 
2017 

 
 
 
 
 
Proposition 84 and local 
funding 
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Project Title Implementing Entity 
or Lead Agency or 

Partners 

Brief Description Estimated 
Completion 

Date 

Major Sources of Funding 

Invasive Plant 
Control, Ecosystem 
Restoration and 
Watershed 
Protection 

U.C. Santa Barbara 

 
This project involves an arundo 
(Arundo donax; giant reed) control and 
habitat restoration program in the 
Santa Clara River floodplain for the 
river reach between Sespe Creek and 
Santa Paula Creek (7 river miles). 
Existing and new information will be 
synthesized to identify and prioritize 
properties in the riparian zone for 
invasive plant control, restoration, and 
protection. 
 

 
 
 
 
2016 

 
 
 
Proposition 84 and local 
funding 
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6.2  High Priority Types of Projects and Programs  
 

In order to establish a list of high priority types of projects and programs for future implementation, the Santa Clara River 
Watershed Committee considered the projects already approved, underway or completed, the goals and objectives for the 
Watershed and the resource management strategies.  In addition, committee members considered future needs and 
priorities and developed a list of priority types of projects and programs for implementation in the next 2-10 years.  See 
Table 10 below. 
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Table 10 

Priority Program and Project Types 

To help accomplish IRWM Plan Goals and Objectives 

Santa Clara River Watershed 

Approved on October 24, 2013 

 

Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Water Supply Enhancement     

   Potable water distribution, treatment and storage   

 New facilities to store, treat or distribute potable water   

 Rehabilitation, replacement or removal of existing facilities to store, 
treat or distribute potable water 

  

 Facilities to remove pollutants or contaminants from drinking water 
supplies 

  

      Surface Water    

 Projects to enable the diversion and/or storage of surface water    

      Groundwater   
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Construction of groundwater extraction facilities (wells)    

 Development of monitoring wells   

 Development of programs for ongoing groundwater modeling, 
management and planning  

 

 

 

 

 Groundwater replenishment facilities – including stormwater capture   

 Installation of injection wells to augment groundwater basins storage 
and/or prevent seawater intrusion 

 

 Projects to enable or enhance aquifer storage and recovery   

 Wellhead protection projects (e.g., proper well abandonment, 
development restrictions) 

  

      Surface and Groundwater   

 Projects that enable conjunctive management of surface and 
groundwater supplies 

 

      Non-Potable Water   

 Implementation of projects which result in development and delivery of 
recycled wastewater for irrigation or other beneficial uses 
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Projects which result in development of non-potable surface and/or 
groundwater for irrigation or other beneficial uses 

 

 Facilities to enable the pumping and treatment of poor quality water for 
beneficial uses 

    

 Other Sources and Options   

 Projects which include desalination and transport of brackish water or 
seawater 

  

 

 Rainwater collection systems (cisterns)  

 Greywater systems   

 Water banking, exchange and transfer    

 Emergency inter-tie facilities   

 Water Demand Management (Efficiency)   

 Implementation of Urban Water Use Efficiency Measures:  Residential 
Survey Programs, Residential Plumbing Retrofit, System Water Audits, 
Metering w/Commodity Rates, Large Landscape Conservation, High 
Efficiency Clothes Washers, Public Information Programs, School 
Education Programs, Commercial Industrial Institutional, Wholesaler 
Agency Assistance Programs, Conservation Pricing,Conservation 
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

Coordinator, Water Waste Prohibitions, Residential Ultra Low Flush 
Toilet Replacement Programs 

 

 Development of drought contingency and emergency plans   

 Implementation of agricultural water-use efficiency measures   

Water Quality Improvement 

 Wastewater Treatment and Discharge Facilities   

 Rehabilitated or upgraded wastewater treatment, collection and 
discharge systems 

  

 Relocated and/or enhanced protection of wastewater collection, 
treatment and discharge systems  

  

    Contaminants and Salts Management   

 Control and/or enforcement of prohibitions on illegal discharge of 
controlled or toxic substances 

  

 Projects that remediate contaminated water    

 Removal of on-site water softening devices and other measures to 
reduce salt loading 
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Projects which remove and dispose of salts from local water sources  

 Replacement of problematic septic tank systems with sewer 
connections, fertilizer application reduction and other measures to 
reduce nutrient loading 

 

 

 

 

 TMDL Development and Implementation   

 Development of TMDLs   

 TMDL Monitoring   

 TMDL Implementation    

 Stormwater Management and Treatment   

 Low flow stormwater treatment and other methods to remove 
contaminants from stormwater (LID) 

 

 

 

 

 Other Water Quality Programs/Projects   

 Facilities or projects to control nonpoint source pollution   

 Facilities to control point source pollution    

 Water quality monitoring   
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Brownfields remediation    

 Flood Management  

 Flood Protection Facilities and Monitoring   

 Levee construction or remediation - levee removal and set-backs  

 Channel improvement (e.g., erosion control/bank stabilization and 
protection) 

  

 Removal of hazards or facilities from floodways    

 Storm monitoring and modeling   

 Land or easement acquisition for watercourse preservation, restoration 
and flood management 

 

 Ecosystem Protection and Restoration Strategies ‐

Stewardship 

 Projects that control and remove invasive species and/or prevent their 
reoccurrence 

 

 Projects or programs which protect existing habitats from degradation   



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

103 
 

 

Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Projects which create, protect, restore or enhance wetlands and other 
water related ecosystems 

 

 Land acquisition and/or easements for protection and restoration of 
habitat areas landscape linkages/wildlife movement 

 

 

 

 

 Protection and restoration of fish and wildlife migration corridors and 
landscape linkages 

  

 Projects which restore the natural hydrograph and sediment transport 
in local watercourses 

 

 Development of mitigation banks to offset new impacts   

 Collection and management of biological resources data in 
coordinated, comprehensive database with related overlay zones or 
map layers 

  

 Recreation, Public Access and Education

 Development of active and passive recreation areas (i.e. parks and 
trails) which provide for appropriate public access to water-related 
recreation – including appropriate outreach and education 

  

 

 Land Use Planning and Regulation
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

 Development of or updates to land use plans, policies and ordinances 
which result in improved water management, habitat protection and/or 
flood protection (e.g., floodplain development restrictions, riparian 
corridor buffers, sensitive habitat overlays) 

  

 

 Creation of land use development standards and conditions which 
reduce impervious surface areas in new construction and retrofits – 
Low impact development (LID) 

 

 Development of incentives related to land use permitting for land 
owners to protect and restore habitats and ecosystems on their 
property 

  

 Climate Change Mitigation and Adaptation

 Projects that achieve or facilitate greenhouse gas reduction  

 Adaptation strategies to minimize impacts of climate change   

Regional Approaches - Countywide   

Coordination, monitoring, assessment, characterization, and analysis 
among agencies (e.g., GIS spatial database) 

 

 

 

 

Regional facilities which enhance water supply, water quality or protect 
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Program	and	Project	Types	

	

Priority	Projects	
Recently	

Implemented	

	

Priority	for	Future	
Implementation	

against flood impacts  

Implementation of regional outreach and education programs  

Regional water use efficiency programs or projects  
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7.0 CLIMATE CHANGE IMPACT ANALYSIS AND ADAPTATION STRATEGIES 
 

Continued global warming will increase pressure on California’s water resources that are 
already over-stretched by the demands of a growing economy and population. Although 
climate change vulnerabilities remain, the Resource Management Strategies (RMS) 
outlined in the IRWM Update are designed to assist the watershed in adapting to the 
challenges posed by climate change. Much of Ventura County relies on some surface 
water partially supplied by the State Water Project, thus shortages in supply at the state-
level have the potential to impact water supply in the Santa Clara River Watershed.  

Water supply is at risk statewide because of projected decreases in water volume and 
storage capacity associated with snowpack and the uncertainty of precipitation levels. 
Rising temperatures are projected to result in earlier spring snowmelt in California’s 
mountains that have been relied on historically for a significant amount of water 
storage. As the climate warms, water that had previously been stored as snowmelt later 
into the warmer seasons will need to be stored elsewhere as it becomes runoff. In 
addition, there is inherent uncertainty in future precipitation levels; however, current 
models, such as those used by Cal-Adapt project, predict that arid areas such as the 
coastal regions of southern California will become drier. By the end of the century, if 
temperatures rise to moderate predictions and precipitation (and associated snowpack) 
decreases, late spring stream flow could decline by up to 30 percent (Cal adapt 2011b).  

Although providing sufficient water supply at the state and local level poses a serious 
challenge in Ventura County, the Resource Management Strategies outlined in the 
IRWM Update provide a variety of planning-based and technical tools to develop 
solutions. Sustaining and facilitating a thriving and profitable agricultural industry in 
Ventura County is an inherent goal of the IRWMP. Agricultural areas could be hard hit 
by future droughts, with California farmers having as much as a 25 percent decrease in 
water supply by the year 2100 (Cal-Adapt 2011b). One RMS designed to preserve and 
increase supply included in the IRWM Update is the implementation of conjunctive use 
strategies. This RMS involves recharging groundwater aquifers during wet years and 
relying on these stored resources in dry years. Another strategy laid out by the IRWMP 
involves using water sources whose water quality matches the needs of its use. For 
example, one RMS encourages the use of recycled water for landscape irrigation and for 
injection wells used to prevent further saltwater intrusion by creating a groundwater 
barrier.  

Water supplies are also at risk from rising sea levels, particularly in the Santa Clara 
River Watershed. An influx of saltwater can degrade California’s estuaries, wetlands, 
and groundwater aquifers. Saltwater intrusion is not only a problem on the Oxnard 
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Plain, but it also threatens water quality and reliability of the major state fresh water 
supply that is pumped from the southern edge of the Sacramento/San Joaquin River 
Delta. Sea level rise can potentially exacerbate the saltwater intrusion that exists on the 
Oxnard Plain that has resulted from over-pumping groundwater.  

The implementation of additional Regional Management Strategies, such as water 
transfers, is a solution currently being implemented to address uncertain water supply. 
A combination of climate-change induced sea-level rise and over-pumping of 
groundwater in the Oxnard Plain will result in significant effects to groundwater quality. 
Water transfers from other areas to the Oxnard Plain are a strategy for preventing these 
impacts. For instance, the Freeman Diversion supplies diverted river water through the 
Pleasant Valley Pipeline to agricultural pumpers, reducing the need to pump 
groundwater. Also, groundwater management entities such as the Fox Canyon 
Groundwater Management Agency can encourage RMS such as agricultural efficiency 
measures and a fee schedule for pumping that provide an economic incentive to 
conserve. Other RMS, such as treatment and distribution, and groundwater and aquifer 
remediation, are also strategies outlined in the IRWMP that can help solve these 
problems.  

A growing population means increasing demand; anthropogenic demand coupled with a 
hotter climate could lead to increasing water shortages. The IRWM plan outlines RMS 
that address rising demand with both urban and agricultural efficiency measures. 
Examples of this strategy include plumbing retrofits and rebates for water efficient 
appliances for urban users. Agricultural efficiency measures being put in place include 
creating incentives for micro sprinklers or drip irrigation technologies. Through the 
implementation of efficiency measures across all sectors, the uncertainty and potential 
shortages associated with future supply can be minimized.  

Coping with the most severe consequences of global warming will require major changes 
in water management and allocation systems. At the state level, as more winter 
precipitation falls as rain instead of snow, water managers will have to balance the need 
to maintain full reservoirs for water supply and the need to maintain reservoir space for 
winter flood control. Some additional storage could be developed; however, these 
options must be weighed against the high economic and environmental costs of 
developing additional storage capacity in the form of reservoirs and dams.  

Flood management is an essential component to a climate adaptation strategy. RMS for 
flood management include preserving and potentially expanding recharge areas. This 
strategy creates a flexible water system that has the capacity to take on large volumes of 
water and store them in recharge areas where they can gradually seep into the 
groundwater, preventing flooding of nearby areas or running to the ocean. There are 
RMS already in place that increase flood resilience; these consist of a systematic 
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examination of flood control infrastructure to prioritize maintenance and replacement. 
Another flood management strategy designed to increase resilience to climate change is 
the implementation of planning policies that locate human settlements and 
infrastructure away from flood-prone areas. Some of the most desirable areas to live, 
including river and ocean-front areas are often the most dangerous, considering the 
rising risks of floods associated with larger storm events and sea-level rise. Siting human 
settlement and infrastructure such as roads and bridges in these flood-prone areas is 
risky not only because of the potential loss due to flood damage but also because of the 
high cost of providing infrastructure such as dams and levees to protect them. Flood 
control structures are costly to build and maintain and are ultimately not built to 
withstand the strongest storms and floods.  Incorporating resource management 
strategies such as recharge basins, implementation of flood control infrastructure 
maintenance, and planning policies that limit development in high-risk areas all 
promote climate change resilience.  

The stressors imposed by climate change mentioned above, increased temperature, 
decreased water supply, increased demand, and increased flood risk, all have the ability 
to exacerbate impacts on water quality. Water quality standards are often met by having 
flexibility in drawing from different sources with varying water quality levels. With 
increasing demands and decreased supplies, the ability of water managers to meet these 
water quality standards becomes more challenging. Reduced supply coupled with aging 
infrastructure and the water quality contamination associated with increased flood risks 
can pose major water quality challenges for the Santa Clara River Watershed. Continued 
implementation of RMS that work to preserve and improve water quality is essential. 
Urban runoff can be a major source of pollution, thus urban runoff management 
strategies, such as the implementation of Low Impact Design (LID) are an essential 
RMS. LID aims to reduce stormwater runoff at the lot level by decreasing impervious 
surfaces and increasing infiltration. Other specific recommendations drawn from RMS 
include upgrades to aging sanitary sewer and wastewater treatment plant infrastructure 
and ensuring that groundwater wells are abandoned properly ensuring they do not act 
as conduits for surface or groundwater pollution. Vigilant stewardship of water quality is 
an essential adaptation strategy not only for human use but also to preserve the aquatic 
habitats and clean water wildlife depend on.  

 

 

 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

109 
 

 
SECTION 8.0 REFERENCES AND CITATIONS 
 
Cal-Adapt. 2011a. “Rising Temperatures in Agriculture.” Cal-adapt blog. Retrieved from: 
http://cal-adapt.org/blog/2011/apr/12/rising-temperatures-agriculture/ 

Cal-Adapt. 2011b. “Securing an Adequate Water Supply.” Cal-adapt blog. Retrieved from: 
http://cal-adapt.org/blog/2011/apr/12/securing-adequate-water-supply/ 

California Climate Change Portal. 2008. California EPA and California Energy Commission 

California Department of Transportation, Ventura County Economic Forecast. 2012 
 
California Department of Water Resources. California Water Plan Update 2009 and 2005.  

California Department of Water Resources. State Water Project Reliability Report, 2011 and 
2005 
 
California Department of Water Resources. State Water Project Reliability Report, November 
2005 

California Department of Water Resources, 1954, Seawater intrusion: Oxnard Plain of Ventura 
County: Bulletin No. 63-1, 59p. 

California Department of Water Resources, 1971, Seawater intrusion: aquitards in the coastal 
ground water basin of Oxnard Plain, Ventura County: California Department of Water 
Resources Bulletin 63-4, 567p. 

California Energy Commission. 2013. Climate Projection Tools Web Application. Cal-Adapt 
Website: http://cal-adapt.org. provides a view of potential climate change impacts at the local 
level. 

California Regional Water Quality Control Board- Los Angeles Region. State of the Watershed-
Report on Surface Water Quality of the Santa Clara River Watershed. 
2007.http://www.waterboards.ca.gov/losangeles/water_issues/programs/regional_program/water
shed/index.shtml 
 
California Regional Water Quality Control Board, Los Angeles Region. Water Quality Control 
Plan for the Los Angeles Region. November 17, 1994. 
 
California State Polytechnic University Pomona, Landscape Architect Department. Craig et al. 
Re-Imagining Access ARCS of Experience for the Santa Clara River” 2009. 
  
Camrosa Water District. Final Urban Water Management Plan. December 2010. 
 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

110 
 

Cayan, D.R., et al. 2009. Climate change scenarios and sea level rise estimates for the 
California 2008 Climate Change Scenarios Assessment. California Climate Change Center  

 
City-Data. 2013. Population, Median Household Income, Major Industries, Ethnicity 
Breakdown. Retrieved from: http://www.city-data.com/ 

City of Fillmore UWMP. 2005. Urban Water Management Plan. Retrieved from: 
http://engineering.fillmoreca.com/ENGINEERING/Urban%20Water%20Management%20Plan/ 

City of Fillmore UWMP. 2000. Urban Water Management Plan. Retrieved from: 
http://engineering.fillmoreca.com/ENGINEERING/Urban%20Water%20Management%20Plan/ 

City of Oxnard UWMP. 2012. Urban Water Management Plan. 2012. 

City of Oxnard. Groundwater Recovery Enhancement and Treatment (GREAT) Program – 
Final Program Environmental Impact Report. Prepared by CH2M HILL, May 2004. 
 

City of Ventura UWMP. 2011. City of San Buenaventura Department of Public Works. Urban 
Water Management Plan. June 2011. 

City of San Buenaventura, California Department of Parks and Recreation and California State 
Coastal Conservancy. Ventura River Estuary Enhancement and Management Plan. Prepared by 
Wetlands Research Associates, Hyden Associates, Lawrence Hunt, Paul Lehman, and Philip 
Williams and Associates, Ltd, March 1994. 
 
City of San Buenaventura. 2004 Biennial Water Supply Report. September 2004. 
 
City of San Buenaventura. Master Plan for Reclaimed Water System. August 1992. 
 
City of San Buenaventura. Ventura Water Renovation Facility Master Plan. Prepared by 
Montgomery Watson. September 1993. 
 
City of San Buenaventura. Water System Operational Evaluation and Improvement Program– 
Final Report. Prepared by Boyle Engineering Corporation. June 1993. 
 
Cities of San Buenaventura and Oxnard. Final Report. West Ventura County Water Reliability 
Study. Prepared by Kennedy Jenks Consultants. December 2003. 
 
County of Ventura, Ventura County Water Conservation Management Plan, Vols. I-III. 
1983 
 
County of Ventura, Regional Water Quality Control Board. 208 Areawide Water Quality 
Management Plan. 1979-1980 
 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

111 
 

County of Ventura, Agricultural Commissioner, Ventura County 2011 Annual Crop Report, 
“Connecting the Dots.” 2011, 2008, and 2006. 
 
County of Ventura Watershed Protection District. Flood Mitigation Plan for Ventura County, 
California. Prepared by URS Corporation. November 2005. 
 
County of Ventura, Ventura County Hazard Mitigation Report. October, 2010 
 
County of Ventura, Ventura Countywide Wastewater Reuse Study – Issues Papers. 
November 1982 
 
County of Ventura, Ventura Countywide Wastewater Reuse Study – Environmental 
Impact Report. November 1982 
 
County of Ventura and Ventura Regional County Sanitation District, Countywide 
Wastewater Re-use Study – Report 2. June 1980. 
 
County of Ventura Watershed Protection District. Ventura Countywide Stormwater Quality 
Management Program: Annual Report for Permit Year 4, Reporting Year 10. October 2004. 
 
County of Ventura Waterworks District No. 1 (Moorpark). Urban Water Management Plan. 
December 2010. 
 
County of Ventura Waterworks District No. 8 (Simi Valley). Urban Water Management Plan. 
December 2010. 
 
County of Ventura Watershed Protection District. Santa Clara River Enhancement and 
Management Plan. Prepared by AMEC Earth and Environmental. May, 2005. 
 
County of Ventura Watershed Protection District. Santa Clara River Enhancement and 
Management Plan – Flood Protection Report. Prepared by County staff. June 1996. 
 
County of Ventura Resource Management Agency, Planning Division. Environmental Impact 
Report for Focused General Plan Update. Section 4.16. June 2005. 
 
County of Ventura Resource Management Agency and Public Works Agency. Ventura County 
Water Management Plan. Volume I. Goals, Policies and Programs. November 1994. 
 
County of Ventura Resource Management Agency and Public Works Agency. Ventura County 
Water Management Plan. Volume II. Technical Appendix. November 1994. 
 
County of Ventura Public Works Agency. Ventura Countywide Stormwater Quality 
Management Program Report. Stormwater Quality Management Plan. November 2001. 
 
Environmental Now/Southern California Wetlands Recovery Project. Watershed 
Management Plan Characterization Report for Coastal Southern California. November 2002. 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

112 
 

 

Farm Bureau. 2013. “Irrigated Lands Regulatory Program.” Ventura County Agricultural 
Irrigated Lands Group (VCAILG) Website. Retrieved from: 
http://www.farmbureauvc.com/water_quality.html 

 
Fox Canyon Groundwater Management Agency. Groundwater Management Plan – May 2007. 
 
Hayhoe, K; Cayan, D; Field, C.B. 2004. Emissions Pathways, climate change, and Impacts on 
California. Proceedings of the National Academy of Sciences. PNAS.  

Hewitt, A. 2013. Climate Change Data and Report for the WCVC. Anacapa Consulting Services.  

 
Larry Walker and Associates, Notice of Intent (NOI) to Comply with Los Angeles County 
Regional Water Quality Control Board Conditional Ag Waiver, Prepared on behalf of the 
Ventura County Agriculture Irrigated Lands Group, August 2006 
 

Port Hueneme UWMP. 2011. City of Port Hueneme. Final Report - Urban Water Management 
Plan. October 2011. Retrieved from: 
http://www.water.ca.gov/urbanwatermanagement/2010uwmps/ 

 
Santa Paula Basin Technical Advisory Committee. Investigation of Santa Paula Basin Yield. 
Prepared by Santa Paula Basin Experts Group. July 2003 
 
Santa Paula UWMP. 2011. City of Santa Paula. Urban Water Management Plan Update. 
Prepared by Kennedy Jenks Consultants. June 2011. 

Southern California Association of Governments (SCAG). 2013. Profile of the unincorporated 
area of Ventura County: http://www.scag.ca.gov/Documents/UnIncAreaVenturaCounty.pdf 

 
State of California, State Water Resources Control Board and California Environmental 
Protection Agency. 2010 Integrated Report (Clean Water Act Section 303(d) List / 305 (b) 
Report), 2010 
 
State of California, State Water Resources Control Board and California Environmental 
Protection Agency. Water Quality Control Plan for Ocean Waters of California. 2012. 
http://www.waterboards.ca.gov/water_issues/programs/ocean/index.shtml 
 
Stillwater 2007. Santa Clara River Parkway Floodplain Restoration Feasibility Study. 
Assessment of Geomorphic Processes for the Santa Clara River Watershed, Ventura and Los 
Angeles Counties. August 2007. 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

113 
 

 
United States Department of the Interior, Bureau of Mines, A Dictionary of Mining, Mineral, and 
Related Terms. 1968 

 
United Water Conservation District. Urban Water Management Plan for the Oxnard- 
Hueneme District. February 2010. 

United Water Conservation District, City of Fillmore, et al. AB 3030 Groundwater 
Management Plan For Piru/Fillmore Basins. 1996 
 

United Water Conservation District. 2011. Final Urban Water Management Plan Update. 
Oxnard-Hueneme System Supply and Demand. pp. 60-62.   

US Census Bureau, Ventura County QuickFacts, 2012, Retrieved from: 
http://quickfacts.census.gov/qfd/states/06/0624092.html  

US Census. 2011. American Community Survey (2007-2011). Retrieved from: 
http://www.census.gov/newsroom/releases/archives/news_conferences/20121203_acs5yr.html 

USEPA. 2013a. National Pollution Discharge Elimination System, Clean Water Act Webpage. 
Retrieved from: http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45 

USEPA. 2013b. Laws and Regulations: Summary of the Clean Water Act. Retrieved from: 
http://www2.epa.gov/laws-regulations/summary-clean-water-act 

Ventura County GIS and Mapping. 2013. Watershed Population data.  

Ventura County Watershed Protection District. 2006. Inventory of Public and Private Water 
Purveyors in Ventura County, March 2006, VCWPD, Retrieved from: 
http://portal.countyofventura.org/portal/page/portal/ceo/divisions/ira/WC/Library 

 
Ventura Regional County Sanitation District. 208 Areawide Waste Treatment 
Management Plan for Ventura County. May 1978 

 

Watershed Coalition of Ventura County. 2009. Region Acceptance Process Application, WCVC, 
Integrated Region Water Management Region, April 2009. Retrieved from: 
http://portal.countyofventura.org/portal/page/portal/ceo/divisions/ira/WC/Library/Prop_84_Docs
/Region_Acceptance_Process_Application_FINAL.pdf 

Westerling, A. L., Bryant, B. P., 2008. Climate Change and Wildfire in California. Climatic 
Change (2008) 87 (Suppl 1): s231-s249. 



WCVC IRWM Plan Update 2014 - Santa Clara River Watershed Section	
 

114 
 

 



Appendix C 
Ventura River Watershed Section 

 

Submitted by the Ventura River Watershed Council 
   



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 1 

Ventura River Watershed 
 

Ventura River Watershed Section  
of the Watersheds Coalition of Ventura County  
Integrated Water Management Plan Update, 2014 

May, 2014 

 

Photo by David Magney 

Note: This document has been excerpted from a draft of the Ventura River Watershed Management Plan, which 
is still a work in progress. Some sections of that plan have not yet been written; the apparent mistakes in section 
numbering in this document reflect those unwritten sections. In addition, there could be cross-references to 
context that has been omitted in this excerpted version.  



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 2 

 

Part 1 - Introduction ..................................................................................................................................... 4 
1.2 Ventura River Watershed Council ...................................................................................................... 4 

1.2.1 Participants .................................................................................................................................. 4 
1.2.2 Council History, Structure & Governance ................................................................................... 5 
1.2.3 Council Milestones .................................................................................................................... 18 
1.2.4 Council Funding ......................................................................................................................... 20 

Part 2 - Watershed Characterization .......................................................................................................... 21 
2.1 Location and Quick Facts .................................................................................................................. 21 
2.2 Physical Features .............................................................................................................................. 24 

2.2.1 Climate....................................................................................................................................... 24 
2.2.2 Geology ...................................................................................................................................... 32 
2.2.3 Geomorphology and Sediment Transport ................................................................................. 41 

2.3 Hydrology.......................................................................................................................................... 47 
2.3.1 Surface Water Hydrology .......................................................................................................... 47 
2.3.2 Flooding ..................................................................................................................................... 69 
2.3.3 Groundwater Hydrology ............................................................................................................ 88 

2.4 Water Supply and Demand ............................................................................................................. 101 
2.4.1 Water Suppliers & Managers .................................................................................................. 101 
2.4.2 Water Sources ......................................................................................................................... 106 

2.5 Water Quality ................................................................................................................................. 110 
2.5.1 Surface Water Quality ............................................................................................................. 110 
2.5.2 Groundwater Quality ............................................................................................................... 132 
2.5.3 Wastewater Quality................................................................................................................. 142 
2.5.4 Near-Shore Water Quality ....................................................................................................... 154 
2.5.5 Drinking Water Quality ............................................................................................................ 154 

2.6 Ecosystems ..................................................................................................................................... 159 
2.6.1 Habitats ................................................................................................................................... 159 
2.6.2 Species ..................................................................................................................................... 159 
2.6.3 Habitat Connectivity ................................................................................................................ 162 
2.6.4 Matilija Dam ............................................................................................................................ 162 
2.6.5 Access to Nature ...................................................................................................................... 166 

2.7 Socioeconomics .............................................................................................................................. 168 
2.7.1 Political Boundaries and Communities .................................................................................... 168 
2.7.2 Demographics .......................................................................................................................... 170 
2.7.3 Land Use and Management .................................................................................................... 175 

Part 3 - Watershed Plan, Projects and Programs ..................................................................................... 182 
3.1 Plan Guiding Framework ................................................................................................................ 182 
3.2. Existing Projects, Programs, and Accomplishments ...................................................................... 187 
3.3 Future Projects and Programs ........................................................................................................ 199 

3.3.1 Project/Program List Development Process ........................................................................... 199 
3.3.2 Priority Projects and Programs ................................................................................................ 200 

Part 4 Short-Term Action Plan .................................................................................................................. 205 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 3 

[Under development] ....................................................................................................................... 205 
Part 5 References & Supporting Material ................................................................................................ 205 

5.3 Other Local Water- and Watershed-Related Plans ........................................................................ 205 
Public Access Plans ........................................................................................................................... 210 
Hazard/Emergency Response Plans ................................................................................................. 210 

5.5 References ...................................................................................................................................... 212 
 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 4 

 

Part 1 - Introduction 

1.2 Ventura River Watershed Council 

1.2.1 Participants 

The Ventura River Watershed Council (Council) is a stakeholder group for watershed planning in the Ventura River 

watershed. It is an open group with active participation by local, state, and federal government agencies, water and 

sanitation districts, environmental and educational nonprofits, agricultural organizations, community volunteer 

groups, as well as engineers, biologists, businesses, students, and other private citizens. In addition to citizens, 

landowners, and consultants, the following organizations and businesses regularly participate in the Council:  

Aera Energy 

California Coastal Conservancy 

California Conservation Corps 

California Regional Water Quality Control Board 

Casitas Municipal Water District 

City of Ojai 

City of Ventura (Ventura Water) 

Farm Bureau of Ventura County 

Friends of the Ventura River 

Friends Ranch 

Meiners Oaks Water District 

Ojai Basin Groundwater Management Agency 

Ojai Valley Green Coalition 

Ojai Valley Land Conservancy 

Ojai Valley Sanitary District 

Santa Barbara Channelkeeper 

Surfrider Foundation 

University of California Santa Barbara 

Ventura Citizens for Hillside Preservation 

Ventura County Agricultural Irrigated Lands Group 

Ventura County Coalition of Labor, Agriculture and Business 

Ventura County Resource Conservation District 

Ventura County Supervisor Steve Bennett’s Office 
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Ventura County Watershed Protection District 

Ventura Hillsides Conservancy 

Ventura River County Water District 

Watersheds Coalition of Ventura County 

 

Ventura River Watershed Council 
Photo courtesy of Lisa Brenneis 

1.2.2 Council History, Structure & Governance 

The Council was formed to provide a framework for enhancing communication and collaboration among diverse 

stakeholders in order to better address the Ventura River watershed’s many complex and cross-jurisdictional issues.  

The Council is also one of three watershed planning subcommittees that comprise the Watersheds Coalition of 

Ventura County (WCVC). The others are the Santa Clara River Watershed Committee and the Calleguas Creek 

Watershed Steering Committee. 

History  

The Ventura River Watershed Council has been in existence since May 2006. The Wetlands Recovery Task Force of 

Ventura County, a program of the California Coastal Conservancy, had the original idea to form the Council. At the 

same time, the WCVC was working on developing the countywide Integrated Regional Water Management Plan and 

needed a stakeholders group from each of the county’s three major watersheds for that process. And so it happened 

that WCVC’s program manager was able to serve as the Council’s coordinator during its first five years.  

In 2011, the Council was successful in securing grant funding, for three years, for a watershed coordinator. The Ojai 

Valley Land Conservancy hosts this position. The Council’s watershed coordinator began in the fall of 2011. 

Mission Statement 

The mission of the Ventura River Watershed Council is to facilitate and support efforts by individuals, agencies, and 

organizations to maintain and improve the health and sustainability of the Ventura River watershed for the benefit of 

the people and ecosystems that depend upon it. 
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Strategies 

The Council seeks to use the following strategies to accomplish its mission: 

1.  Collaborate on the development of a comprehensive, integrated watershed management plan to guide priorities 

and implementation strategies. 

2.  Facilitate communication between public, private, and nonprofit stakeholders. 

3.  Provide a forum for collecting, sharing, and analyzing information about, and creatively responding to, watershed 

issues. 

4.  Refine understanding—among Council members, decision-makers, and the general public—of the watershed’s 

conditions, processes, interrelationships, and challenges from a variety of perspectives, including scientific, 

cultural, economic, regulatory, and more. 

5.  Identify opportunities for Council members to leverage resources and work together toward common goals. 

6.  Serve as a subcommittee of the Watersheds Coalition of Ventura County and a contributor to the County’s 

Integrated Regional Water Management Plan. 

7.  Promote the priorities and projects of the watershed management plan to local, state, and federal officials. 

8.  Seek funding and other support to implement priority watershed management projects. 

9.  Monitor the effectiveness of, and regularly update, the watershed management plan. 

10.  Facilitate coordination of watershed education activities. 

Governance 

In May 2012, before launching work on development of a watershed management plan, the Watershed Council 

adopted its first governance charter. The charter is intended to ensure that the Council fairly represents the different 

stakeholders in the watershed, and that a balance of perspectives and interests are represented in its decisions.  

As stated in the charter, the Council is a voluntary organization and has no powers or authorities other than those 

already possessed by its member agencies. The agencies, organizations, and interests represented on the Council are 

not obligated to adopt or carry out the recommendations of the Council, but have agreed to give due consideration to 

the recommendations and take actions they consider appropriate.  

The charter outlines two categories of members: general members and Leadership Committee members, with the 

primary difference being that Leadership Committee members are voting members. The Council strives to make its 

decisions and recommendations by consensus, but when consensus cannot be reached on a given issue, the charter 

calls for a vote by the Leadership Committee to resolve the issue.  

Leadership Committee  

The Leadership Committee of the Ventura River Watershed Council comprises the Council’s voting members. The 

Leadership Committee, which has 21 members, was established to ensure that a balance of perspectives and interests 

are represented in the Council’s decisions. Leadership Committee membership is reviewed annually. There are five 
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categories of members: government, water and sanitary, land management /recreation, environmental, and 

business/landowner. 

Profiles of the current members of the Leadership Committee are provided below, organized by category.  

(Some of the background information on the water agency members was taken directly from the Draft Ventura River 

Habitat Conservation Plan produced by Entrix, Inc. and URS Corp. in 2004.) 

GOVERNMENT 

Ventura County Board of Supervisors District 1, Supervisor Steve Bennett  
805/654-2703 

www.ventura.org/board-of-supervisors  

Ventura County is one of the three local governments in the watershed. Most of the Ventura River watershed, 49%, is 

under the jurisdiction of Ventura County. The Ventura County Board of Supervisors is the five-member governing 

body that governs Ventura County. Members of the board are elected by members of their respective districts. 

Supervisor Steve Bennett represents the First Supervisorial District, which includes the entirety of the Ventura River 

watershed (except for the small piece in Santa Barbara County). 

The First District includes the cities of Ojai and Ventura, and the northwestern portion of the city of Oxnard, and 

reaches from the coast to the Santa Barbara and Kern County lines, an area of 459,660 acres or 718.22 sq. mi. The 

population is approximately 165,000.  

In addition to being the governing body of County government, the Board of Supervisors also governs the Ventura 

County Watershed Protection District. Supervisor Bennett is also a member of the Board of Directors of the Fox 

Canyon Groundwater Management Agency. 

Ventura County Watershed Protection District 
805/654-2001 

http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District  

The Ventura County Watershed Protection District (VCWPD), originally named the Ventura County Flood Control 

District, was formed by state approval of the Ventura County Flood Control Act of 1944.  

The primary purposes of the VCWPD as indicated in the Act (as amended) are to: (1) provide for the control and 

conservation of flood and storm waters; (2) protect watercourses, watersheds, public highways, life, and property 

from floods; (3) prevent waste or loss of water supply; (4) import water into the district, retain and recycle storm and 

flood flows, and conserve all such water for beneficial uses; and (5) provide for recreational use and beautification as 

part of the flood control and water conservation objectives by acquiring or constructing recreational facilities or 

landscaping as part of any VCWPD project. 

The district is organized into five divisions to administer these broad purposes: Water and Environmental Resources; 

Design and Construction; Planning and Regulatory; Operations and Maintenance; and Administration. Although 

VCWPD is a separate legal entity from the County of Ventura, the Ventura County Board of Supervisors also serves as 

VCWPD’s board.  

http://www.ventura.org/board-of-supervisors
http://portal.countyofventura.org/portal/page/portal/PUBLIC_WORKS/Watershed_Protection_District
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The district is funded through property taxes, benefit assessments, and land development fees paid by property 

owners within the county. The district is divided into four zones, roughly corresponding to the major watersheds 

within the county, and monies raised within a zone support district studies and projects in that zone. Benefit 

assessment monies collected from each zone are dedicated to support operations and maintenance and NPDES 

(National Pollutant Discharge Elimination System) permit activities within that zone. Property tax monies raised 

within a zone are spent on construction projects and to support district planning studies within that zone. The 

boundaries of the district’s Zone 1 roughly follow the boundaries of the Ventura River watershed. 

The list of watershed-related programs and services that the district administers/supports is far too long to 

enumerate here; below are just some highlights: 

• Lead role in the Ventura Countywide Stormwater Quality Management Program, a group of partners that work 

together to improve stormwater quality, monitor watershed health, and comply with water quality 

requirements; 

• Design, construction, and maintenance of levees, debris basins, channels, and other drainage and flood control 

structures;  

• Lead role in monitoring and collection of precipitation, weather, and streamflows data; 

• Management, permitting, and planning of floodplain activities; 

• Flood emergency planning and response; 

• Hydrologic modeling and forecasting; 

• Environmental restoration efforts, including removal of Matilija Dam and invasive species; 

• Lead grant applicant/administrator in support of watershed partner projects; 

• Groundwater well permitting, groundwater data, and basin condition assessments; and 

• Public education on watershed issues. 

City of Ventura (Ventura Water) 
805/667-6500 

www.cityofventura.net/water  

The City of Ventura is one of the three local governments in the watershed. The western part of the city (1,798 acres) 

lies within the watershed, including the Ventura River estuary and adjacent beaches, the Ventura Avenue area, and 

downtown Ventura to Oak Street.  

Ventura Water is the name of the City of Ventura’s department that treats and supplies water, collects and treats 

wastewater, supplies recycled water, and collaborates with the Public Works Department to manage stormwater. This 

department has historically been most engaged with the Council. Ventura Water’s service area encompasses the 

incorporated land of the city, with a population of over 109,000 people.  

http://www.cityofventura.net/water
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Water Supplies 
The City of Ventura obtains water supplies from five sources: Casitas MWD, Ventura River Foster Park facilities, 

Mound Groundwater Basin, Oxnard Plain Groundwater Basin, and Santa Paula Groundwater Basin. Ventura also 

produces recycled water from the Ventura Wastewater Reclamation Facility.  

The City of Ventura has been using water from the Ventura River watershed since its founding in 1782. The Foster 

Park Subsurface Diversion, built on the Ventura River in 1906, was acquired by Ventura in 1923. When the Casitas 

MWD was originally formed, its service area included the entire City of Ventura boundary, as it existed at that time. 

The City also operates shallow groundwater wells in the Foster Park area. The Ventura Avenue Treatment Plant is 

owned and operated by the City to treat water from the Foster Park facilities. The city has approximately 31,000 

service connections; about 3,500 of these connections are within the Ventura River watershed, however, water from 

the watershed is served to city residents outside of the watershed.  

Wastewater Treatment 
Ventura Water provides wastewater treatment services to approximately 98% of the city’s residences. In the Ventura 

River watershed, the city’s sewer lines begin at the city limits on upper Ventura Avenue, and deliver wastewater to the 

Ventura Water Reclamation Facility located in the Ventura Harbor area near the mouth of the Santa Clara River. The 

facility uses a tertiary, or advanced, treatment method. In the past, most of the treated wastewater was discharged 

into the Santa Clara River estuary after flowing through a series of wildlife ponds for about four days, however, a legal 

settlement will change how the city uses its reclaimed water in the future.  

Stormwater Management 
The City of Ventura is a member of the Ventura Countywide Stormwater Quality Management Program, a group of 

partners that work together to improve stormwater quality, monitor watershed health, and comply with water quality 

requirements. The City responds to illicit discharges to storm drains, inspects construction sites and commercial and 

industrial facilities to insure implementation of stormwater pollution prevention controls, reviews development plans 

for stormwater mitigation controls, conducts outreach to residents and school-age children, and maintains the city’s 

storm drains and flood control conduits.  

City of Ojai 
805/646-5581 

www.ci.ojai.ca.us 

The City of Ojai is one of the three local governments in the watershed. The entire city, comprising 2,795 acres, is 

contained within the watershed.  

The City’s Public Works department, which addresses stormwater management and water quality issues, is engaged 

with the Council. The City of Ojai is a member of the Ventura Countywide Stormwater Quality Management Program, a 

group of partners that work together to improve stormwater quality, monitor watershed health, and comply with 

water quality requirements. The City responds to illicit discharges to storm drains, inspects construction sites and 

commercial and industrial facilities to insure implementation of stormwater pollution prevention controls, reviews 

development plans for stormwater mitigation controls, conducts public outreach, and maintains the city’s storm 

drains and flood control conduits.  
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California Coastal Conservancy 
510/286-4092 

http://scc.ca.gov 

The California Coastal Conservancy (Conservancy), established in 1976, is a state agency that uses entrepreneurial 

techniques to purchase, protect, restore, and enhance coastal resources, and provide access to the shore.  

The Legislature created the Conservancy as a unique entity with flexible powers to serve as an intermediary among 

government, citizens, and the private sector in recognition that creative approaches would be needed to preserve 

California’s coast for future generations. A seven-member board of directors, appointed by the Governor and 

California Legislature, governs the Conservancy. 

The Conservancy: 

• Protects and improves the quality of coastal wetlands, streams, watersheds, and near-shore ocean waters; 

• Helps people get to coast and bay shores by building trails and stairways and acquiring land and easements. 

The Conservancy also assists in the creation of low-cost accommodations along the coast, including 

campgrounds and hostels; 

• Revitalizes urban waterfronts; 

• Helps to solve complex land-use problems; 

• Purchases and holds environmentally valuable coastal and bay lands; 

• Protects agricultural lands and supports coastal agriculture; 

• Accepts donations and dedications of land and easements for public access, wildlife habitat, agriculture, and 

open space. 

The Conservancy administers state park and water bond funds (e.g., Propositions 50 and 84) and awards these funds 

in the form of grants.  

Millions of dollars in grant funding have been awarded by the Conservancy for projects in the watershed. For example, 

the Conservancy has played a key role in funding projects related to the removal of Matilija Dam and has funded a 

number of land acquisitions in support of a Ventura River Parkway.  

WATER AND SANITARY 

Casitas Municipal Water District  
805/649-2251 

www.casitaswater.org 

Casitas Municipal Water District (Casitas) is a special district formed in 1952 to develop and supply water for 

agricultural and urban uses in the Ojai Valley and Ventura areas. Casitas is the largest water supplier in the watershed, 

serving close to 70,000 people and hundreds of farms. Their service area encompasses 150 square miles and includes 

the city of Ojai, Upper Ojai, the Ventura River Valley area, the city of Ventura south to about Mills Road, and the Rincon 

and beach area to the ocean and Santa Barbara County line. Casitas has approximately 3,200 service connections, 

http://www.casitaswater.org/
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including 300 agricultural connections; for a number of these connections Casitas is the “backup” supply, used only 

when groundwater supplies become depleted. A five-member elected board of directors governs the district. 

The primary source of Casitas’ water is Lake Casitas, built by the U.S. Bureau of Reclamation in 1959 along with 

Casitas Dam, Robles Diversion, and Robles Canal.  

Nine public and private water agencies use Casitas water, including the City of Ventura, Golden State Water Company, 

Ventura River County Water District, Meiners Oaks Water District, and others. All of these water agencies, except the 

City of Ventura, rely on water from Casitas when their groundwater supplies are depleted.  

In addition to operating and maintaining the Ventura River Project, Casitas also operates and maintains a fish passage 

facility at the Robles Diversion and the Lake Casitas Recreation Area. Lake Casitas Recreation Area is a popular 

destination site with over 750,000 visitors each year. Recreational facilities at the lake include a lazy river, camping, 

picnicking, motor boating, sailing, canoeing, and fishing. Swimming or other body-contact recreational activities are 

not permitted in the lake. In the past Casitas also managed releases of water from Matilija Dam, but this practice was 

discontinued in 2011. 

Ventura River County Water District  
805/646-3403 

www.vrcwd.com  

The Ventura River County Water District (VRCWD) is a special district formed in 1956 to provide water in the 

neighborhoods from Casitas Springs to the city of Ojai at the Vons shopping center. VRCWD’s service encompasses 

about 2,220 acres, and includes residential and commercial customers. VRCWD has approximately 2,100 service 

connections.  

VRCWD obtains water from four wells located adjacent to the Ventura River and over the Upper Ventura River 

Groundwater Basin. Water from Casitas MWD is purchased on a continuing basis for some connections, and the 

district also has an agreement to purchase water from Casitas during emergencies and drought conditions.  

Meiners Oaks Water District  
805/646-2114 

http://meinersoakswater.com  

Meiners Oaks Water District (MOWD) is a special district formed in 1949 to provide water in the Meiners Oaks 

community on the east side of the Ventura River. MOWD’s service area encompasses approximately 1,300 acres, and 

includes residential, commercial, and agricultural customers. MOWD has approximately 1,200 service connections.  

MOWD obtains water from five wells located immediately adjacent to the Ventura River and over the Upper Ventura 

River Groundwater Basin. The district has an arrangement to purchase water from Casitas during emergencies and 

drought conditions.  

Ojai Valley Sanitary District 
805/646-5548 

www.ojaisan.org  

http://www.vrcwd.com/
http://meinersoakswater.com/
http://www.ojaisan.org/
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The Ojai Valley Sanitary District (OVSD) was formed in 1985 to provide sewer-related services to much of the urban 

areas of the watershedfrom the city of Ojai and the Ojai Valley down to Ventura city limits. The district was created 

as a consolidation of the Ventura Avenue, Oak View, and Meiners Oaks Sanitary Districts and the Sanitation 

Department of the City of Ojai. They are governed by a seven-member board of directors. 

The service area of the OVSD is approximately 5,660 acres and includes about 20,000 residents. The district maintains 

120 miles of sewer mainlines, five pump stations, and the treatment plant. Wastewater is collected and delivered to 

the OVSD Treatment Plant located five miles from the ocean, and one mile downstream from Foster Park on the east 

bank of the Ventura River. The treatment plant has the capacity to treat 3 million gallons a day. 

The facility uses a tertiary, or advanced, treatment method, typically using no chemicalsjust microbes, oxygen, and 

ultraviolet light. Treated effluent is discharged into the Ventura River and provides water to the lower Ventura River 

and the river ecosystem. Biosolids, the byproduct of the treatment process, are composted onsite by OVSD and the 

compost is made available free to the public. 

Ojai Basin Groundwater Management Agency  
805/646-1207 

www.obgma.com  

The Ojai Basin Groundwater Management Agency (OBGMA) was created to manage the groundwater within the Ojai 

Groundwater Basin for the protection and common benefit of agricultural, municipal, and industrial water users 

within the basin.  

Creation of a local groundwater management agency in California requires a special act of the state legislature. The 

Ojai Basin Groundwater Management Agency Act became law in 1991 in the fifth year of a drought, amidst concerns of 

local water agencies, water users, and well owners about potential overdraft of the basin. The OBGMA is one of only 

13 special act districts with legislative authority to manage groundwater in California (CDWR 2003).  

There are five seats on the OBGMA board, which are filled by representatives from the City of Ojai, Casitas Municipal 

Water District, Golden State Water Company, Ojai Water Conservation District and mutual water companies (one 

directed is elected to represent three mutual water companies). 

The OBGMA oversees the management of the Ojai Basin, and is required by law to have a groundwater management 

plan to guide its operations. Elements of OBGMA’s Groundwater Management Plan are implemented in the form of 

policies, rules, regulations, and ordinances. Water drawn from the basin is divided roughly equally between urban and 

agricultural users. 

LAND MANAGEMENT/RECREATION 

Ojai Valley Land Conservancy 
805/649-6852 

www.ovlc.org 

The Ojai Valley Land Conservancy (OVLC) is a nonprofit organization formed in 1987 to protect the Ojai Valley’s 

views, trails, water, wildlife, and working agricultural lands. The OVLC also provides educational enrichment for the 

http://www.obgma.com/
http://www.ovlc.org/
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community on its open space preserves. OVLC has roughly 1,200 members and is governed by an 11-member board of 

directors.  

OVLC receives funding from member dues and donations, as well as grants and mitigation fees. Working only with 

willing landowners on a voluntary basis, OVLC protects land in perpetuity through purchase or by donation of either 

land or conservation easements (which convey only the development rights to the OVLC, not the title). OVLC has 

permanently protected 12 properties totaling over 2,100 acres, including roughly 1,900 acres of publically accessible 

open space preserves, and several conservation easements totaling over 200 acres. The Ventura River Preserve, 

OVLC’s largest property, protects nearly 1,600 acres in and adjacent to the Ventura River, including three miles of the 

river. Over 25 miles of trails are maintained for the public’s enjoyment on the six preserves that are open for public 

access.  

Habitat restoration and enhancement is ongoing on many of OVLC’s properties, including Arundo removal; and native 

grassland, oak woodlands, and wetland habitat restorations. 

OVLC offers a number of ongoing education programs, leads hikes and hosts docents on its preserves, provides hands-

on volunteer opportunities for students and interested community members of all ages, and is actively engaged with 

local partners for watershed protection. OVLC hosts, on behalf of the Ventura River Watershed Council, the Ventura 

River watershed coordinatora grant-funded staff position serving the Watershed Council. 

Ventura Hillsides Conservancy  
805/643-8044 

www.venturahillsides.org  

Formed in 2003, the Ventura Hillsides Conservancy (VHC) is a land trust operating in the Ventura region to protect 

and conserve open space resources through acquisition of land and easements, stewardship of protected lands, and 

public education about local natural resources. VHC has over 700 members and is governed by a 10-member board of 

trustees.  

VHC receives funding from member dues and donations, grants, and events. VHC owns seven properties totaling 

nearly 30 acres; 25 of these acres are located in or adjacent to the Ventura River.  

VHC’s most recent land acquisition, the Willoughby Preserve, located near downtown Ventura, had been known for 

decades as “hobo jungle.” With lots of help from volunteers, social service organizations, local government, and 

businesses, VHC has reclaimed the property to make it a clean and safe place where the community can enjoy rare 

access to the lower Ventura River.  

VHC enjoys a strong volunteer base, organizes many community events, and is especially dedicated to creating 

opportunities for youth to experience and connect with nature. 

Ventura County Resource Conservation District 
805/764-5130 

www.vcrcd.org  

http://www.venturahillsides.org/
http://www.vcrcd.org/
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The Ventura County Resource Conservation District (RCD) is a special district that provides assistance to help rural 

and urban communities in Ventura County conserve, protect, and restore natural resources. A nine-member board of 

directors governs the RCD; directors must be landowners or agents of landowners residing within the district. The 

RCD is one of 99 resource conservation districts in California, and is primarily funded by grants. 

The RCD’s function is to make available technical, financial, and educational resources, whatever their source, and 

focus or coordinate them so that they meet the needs of the local land managers for the conservation of soil, water, 

and related natural resources. 

Priority issues for the RCD include preservation of agriculture, open space advocacy, outreach and education on water 

resources, watershed protection, watershed restoration, control and/or eradication of invasive species, evaluating the 

potential impacts of loss of wildlife habitat, and maintaining air quality. 

Some of the RCD’s programs in the Ventura River watershed include the Mobile Lab Irrigation Efficiency Evaluation 

Program, staff support for the Horse and Livestock Watershed Alliance, horse and livestock property best 

management practice education. 

ENVIRONMENTAL 

Surfrider Foundation, Ventura County Chapter 
http://ventura.surfrider.org  

www.venturariver.org 

The Surfrider Foundation, formed in 1984, works for the protection and enjoyment of oceans, waves, and beaches 

through a powerful activist network. The Ventura County chapter was formed in 1991 by local ocean enthusiasts who 

were concerned by the threat of beach armoring at Surfer’s Point, which would have destroyed the surf break and the 

beach. The local chapter is governed by a five-member board of directors. 

With over 800 members, many volunteers, and dedicated and persistent leadership, the local chapter is known for 

effectively working on integrated solutions to a number of local issues threatening the ocean, waves, and beaches.  

Current programs and campaigns include Ocean Friendly Gardens, an education program that uses conservation, 

permeability, and retention to protect the environment and reduce polluted runoff; Rise Above Plastics, an education 

program aimed at reducing the impact of plastics in the marine environment by raising community awareness about 

the dangers of plastic pollution and presenting alternatives; Matilija Dam Ecosystem Restoration, an effort to remove 

the dam that is blocking sediment flow to local beaches and preventing migration of anadromous steelhead to their 

historic spawning grounds; Ventura River Parkway, an effort to restore the Ventura River ecosystem and re-create the 

human connection to the river that once existed; and Surfer’s Point Managed Retreat, an ecosystem-based approach to 

managing the erosion at Surfer’s Point, as an alternative to building a seawall. 

Santa Barbara Channelkeeper 
805/563-3377 

www.sbck.org  

http://ventura.surfrider.org/
http://www.venturariver.org/
http://www.sbck.org/
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Santa Barbara Channelkeeper is a grassroots nonprofit organization, founded in 1999, whose mission is to protect and 

restore the Santa Barbara Channel and its watersheds through science-based advocacy, education, field work, and 

enforcement. Channelkeeper is advised by a 13-member board of directors.  

Channelkeeper works on the water and in the communities along the Santa Barbara Channel to monitor water quality, 

restore aquatic ecosystems, advocate for clean water, enforce environmental laws, and educate and engage citizens in 

implementing solutions to water pollution and aquatic habitat degradation.  

A member of both the international Waterkeeper Alliance and the California Coastkeeper Alliance, Channelkeeper is 

part of a large network of groups working to patrol and protect watersheds and defend their communities’ right to 

clean water.  

In the Ventura River watershed, Channelkeeper collects and analyzes surface water samples from the Ventura River 

on a monthly basis with their Ventura River Stream Team. Over a decade’s worth of data have been collected and 

studied thus far, representing one of the best long-term datasets that exists on the river’s water quality. These data 

are used by regulators to inform regulations (such as TMDLs) for the watershed. Channelkeeper also acts as a 

watchdog for environmental impacts in the watershed, engages many volunteers through their water sampling 

program, and educates hundreds of local students about the Ventura watershed and water quality testing techniques. 

Ojai Valley Green Coalition, Watershed Council  
805/669-8445 

http://ojaivalleygreencoalition.com  

The Ojai Valley Green Coalition (OVGC) is a nonprofit organization established in 2007 to advance a green, sustainable 

and resilient Ojai Valley. OVGC has over 800 members and is governed by a nine-member board of directors. 

OVGC works on a variety of fronts, with three separate issue-focused councils: renewables, energy efficiency, and 

appropriate lighting; local food; and watershed literacy and water security.  

Education about ecological issues and sustainable practices is central to the work of OVGC. The group organizes an 

annual Green Home and Building Tour; hosts numerous educational meetings, films, and events; and maintains a 

green resources lending library.  

OVGC advocates for changes in local policy, including initiatives to ban plastic bags and reduce excessive nighttime 

lighting. OVGC facilitates environmental responsibility by making it easier: It organizes waste collection and recycling 

events, secures discounts on solar systems, and provides bicycle valet parking at events. And OVGC works on the 

ground restoring creekside habitats. 

Friends of the Ventura River  
805/620-7001 

http://friendsofventurariver.org  

Friends of Ventura River has a long history of advocating for the Ventura River. The group was established in 1974 to 

provide an independent organized means of addressing the multitude of threats to the Ventura River and to actively 

http://ojaivalleygreencoalition.com/
http://friendsofventurariver.org/
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promote the preservation and restoration of its natural resource, including its unique fish and wildlife resources, for 

the benefit of present and future generations. 

Since its inception the Friends have actively participated in a wide variety of planning and regulatory processes 

affecting the Ventura River watershed at the local, state, regional, and federal levels. They have also pursued and 

supported research of the botanical and fishery resources of the Ventura River, producing important studies of the 

estuary and the steelhead habitats of the Ventura River watershed. These reports have stimulated further scientific 

investigations, which have contributed to the management of the river’s biological resources.  

Through active participation in land-use and water management programs, the Friends, in collaboration with other 

local groups, have helped shape local, state, and federal plans, including the Ventura County General Plan, Ojai General 

Plan, City and County Local Coastal Plans, Regional Water Quality Control Board Santa Clara River Basin (4A) Plan, U.S. 

Bureau of Reclamation Ventura County Water Management Plan, and the Ventura River Trail Plan. Over the years the 

Friends have participated in a case-by-case review of countless land use decisions affecting the Ventura River.  

The Friends contributed to the establishment of the U.S. Bureau of Reclamation’s Teague Memorial Watershed to 

protect the Lake Casitas water supply, and to both the Ventura River Preserve and Confluence Preserve, which are 

now owned and managed by the Ojai Valley Land Conservancy.  

In 1999, with support from Patagonia and the Environmental Defense Center, the Friends organized the first multi-

agency symposium to consider the removal of Matilija Dam. 

The Friends were also instrumental in getting the Tidewater goby and the southern California steelhead listed as 

endangered under the U.S. Endangered Species Act in 1994 and 1997. 

Recent work includes advocating for a Ventura River Parkway to advance protection and public enjoyment of the 

Ventura River, developing a watershed resources document library, and ongoing advocacy and education about the 

river and its watershed. 

BUSINESS/LANDOWNER 

Farm Bureau of Ventura County 
805/289-0155 

www.farmbureauvc.com  

Founded in 1914, the Farm Bureau of Ventura County is an independent, nonpartisan organization that is not 

affiliated with any government entity. It acts as an advocate for the county’s agricultural industry, promoting policies 

and fostering community action intended to preserve that industry’s sustainability and vitality. 

For decades, the Farm Bureau has played an important role in the effort to ensure an adequate, reliable, and 

affordable supply of water for Ventura County. It has worked with local water agencies to manage rivers, reservoirs, 

and aquifers equitably and efficiently, and to defend local water supplies against degradation and depletion. 

In recent years, the Farm Bureau has taken a leadership role in helping farmers and ranchers comply with water-

quality regulations aimed at agriculture. The most prominent of these efforts has been the creation and 

administration of the Ventura County Agricultural Irrigated Lands Group, or VCAILG. VCAILG is a program that allows 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E071
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E071
http://www.farmbureauvc.com/
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participating growers to achieve compliance with state and federal water quality requirements by working 

collectively as a “discharger group”a much more cost-effective approach than individual farm compliance. The Farm 

Bureau administers the VCAILG program, with input and assistance from a VCAILG Steering Committee. It also 

partners with numerous public agencies, including municipalities, water purveyors, and state and county entities to 

coordinate watershed-wide initiatives to address water-quality issues.  

Friends Ranch, Emily Ayala 
808/646-2871 

http://friendsranches.com  

The Friends Ranch family has been growing citrus in the Ojai Valley for over 100 years. Five generations of the Friend 

family have lived and farmed in the valley. 

Friends Ranch owns the roadside packinghouse familiar to travelers up Highway 33 near the mouth of the Ventura 

River. They pack citrus for wholesale markets and pack fruit and juices for farmers’ markets.  

Friends Ranch has several farm properties in the watershed, all with different microclimates. Over the years they have 

learned which varieties prefer which climate. Tangerines are sweetest on their Matilija canyon property; navels do 

well in the Ojai Valley’s East End.  

Friends Ranch is a member of the Ojai Pixie Growers Association, a group of almost 40 family-scale tangerine growers 

in the Ojai Valley who get together to share information about growing and selling the specialty Pixie tangerinea 

exceptionally sweet, off-season tangerine particularly well suited to the Ojai Valley’s climate.  

In addition to serving on the Ventura River Watershed Council, Emily Ayala of Friends Ranch sits on the Ojai Valley 

Water Conservation District and is active with other growers in the valley in education about protection of the 

agricultural industry in the Ojai Valley.  

Oil Extraction – Aera Energy 
661/665-5000 

www.aeraenergy.com/ventura.asp  

Aera Energy LLC is one of California’s largest oil and gas producers, accounting for over 25% of the state's production. 

Formed in June 1997 and jointly owned by affiliates of Shell and ExxonMobil, it is operated as a stand-alone company 

through its own board of managers. 

The Ventura County oil and gas operations of Aera cover approximately 4,300 acres located largely in the Ventura 

River watershed just to the northwest of the city of Ventura. Production averages 13,900 barrels per day of crude oil 

and 7.8 mmcf per day of natural gas. Oil is transported to refineries in the Los Angeles basin. Natural gas is shipped to 

Southern California Gas Co. 

Aera and its forerunner companies have been actively producing crude oil in Ventura County since the 1920s. Much of 

the operation is now in secondary recovery water injection. Aera is the largest onshore oil producer in Ventura 

County. 

http://friendsranches.com/
http://www.aeraenergy.com/ventura.asp
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Aera and its employees are actively involved in the local community, providing support to programs that benefit local 

students, charities, police programs, and economic development. 

Over 110 employees work directly for Aera in Ventura, and over 600 contractors are employed at Aera’s sites for daily 

operations and development. In addition, the company directly supports many local businesses, such as service 

providers on Ventura Avenue.  

Ventura County Coalition of Labor, Agriculture and Business  
805/633-2291 

www.colabvc.org  

Ventura County Coalition of Labor, Agriculture and Business, or VC COLAB, is a 501c(6) nonprofit formed in 2010 to 

work with public agencies and decision makers in Ventura County to provide regulatory solutions that support 

business and private property owners. VC COLAB is governed by a 14-member board of directors. The local group 

cooperates with the COLAB groups in Santa Barbara and San Luis Obispo Counties. 

VC COLAB seeks to provide a full-time presence in Ventura County to provide a balance between environmental 

regulatory and economic concerns. Its goal is to facilitate a coalition of agricultural and other businesses to identify 

and research issues that impact business, work with regulatory agencies and propose solutions.  

Through active participation in land-use management policy development, VC COLAB has helped shape local policy 

and regulations, including the County’s Initial Study Assessment Guidelines for assessing biological impacts from 

development projects under the California Environmental Quality Act, the County’s grading ordinance, and the Algae 

TMDL (Total Maximum Daily Load) State-promulgated water quality regulation. 

VC COLAB is also working with the Ventura County Resource Conservation District, Horse and Livestock Watershed 

Alliance and the Ventura County Cattlemen’s Association to draft “Waivers” with the Regional Water Board that will 

help horse, cattle, and other livestock owners preserve their lifestyles and livelihoods. 

1.2.3 Council Milestones 

The following list includes milestones in the Council’s development as an organization, as well as projects and grant 

awards that depended on the Council’s involvement or support.  

May 2006 
Ventura River Watershed Council formed. The California Coastal Conservancy’s Wetland Recovery Project 

launched the Council. Shortly thereafter leadership transferred to the Watersheds Coalition of Ventura County. A big 

part of the Council’s early work was helping to develop a regional, integrated water management plan for Ventura 

County. These plans are a prerequisite for receiving water bond funding under Proposition 50 (2002) and Proposition 

84 (2006). 

January 2008 
$3,349,000 in Proposition 50 funding awarded for three projects: 1) a Ventura River Watershed Protection Project 

(largely surface water hydrology modeling to inform flood control), 2) the San Antonio Creek Spreading Grounds 

http://www.colabvc.org/
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(groundwater recharge), and 3) Senior Canyon Mutual Water Company Equipment Upgrades (to reduce water 

demand). 

April 2010 
“Watershed U – Ventura River” was held, a comprehensive educational series for the community. Coordinated by 

the University of California’s Cooperative Extension office and supported by Watershed Council participants. This 

popular program provided 18 hours of educational presentations by local experts on a wide variety of watershed 

topics. 

January 2011 
$500,000 in Proposition 84 funding awarded for the Ojai Meadows Ecosystem Restoration Project. 

February 2011 
$75,000 in Proposition 84 funding awarded for a Biodigester Feasibility Study as a potential manure management 

option. 

September 2011 
Watershed coordinator hired. The new watershed coordinator position is funded by a grant ($241,600) from the 

California Department of Conservation, with additional support provided by several Watershed Council partners. 

Development of a Ventura River watershed management plan is a key objective of the watershed coordinator position. 

The Ojai Valley Land Conservancy generously hosts the staff position. 

January 2012 
Organizational identity strengthened. Developed a mission statement, logo, and website for the Council. 

(www.venturawatershed.org) 

April 2012 
Evening meetings. The first evening meeting of the Council was held to accommodate the schedules of those who 

cannot attend daytime meetings. Evening meetings are held twice a year, in April and October. 

May 2012 
Governance Charter adopted. A basic governance charter was adopted, which outlines the organization’s purpose, 

objectives, membership, and decision-making structure. The charter makes explicit the stakeholders’ commitment to 

the work of the Watershed Council and helps give credibility to the Council’s work. 

October 2012 
$48,833 grant awarded from the Bureau of Reclamation to expand the Watershed Council and help with the 

development of a watershed management plan. 

October 2012 – July 2013 
Built watershed management plan foundations; expanded information availability. Expanded stakeholder 

involvement; developed a Council brochure; held a Public Scoping Meeting about the plan; developed the plan’s goals 

and objectives; added an interactive map viewer, map atlas, and video page to the Council’s website; added Spanish-
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language materials to the website; compiled a comprehensive Document Inventory of watershed-related documents, 

reports, plans, and policies; and developed a master list of project and program ideas. 

July 2013 
$49,687 grant awarded from the Bureau of Reclamation, a second year of the grant to expand the Watershed Council 

and help with the development of a watershed management plan. 

October 2013 
$1,500,000 in Prop 84 funding awarded for Arundo removal and public recreation and access improvements along 

Ventura River. 

1.2.4 Council Funding 

Since the fall of 2011, the primary support for the Watershed Council has been from the following two grants: 

• California Department of Conservation (DOC), Watershed Coordinator Grant: $277,446 

• Bureau of Reclamation, WaterSMART Cooperative Watershed Mgmt. Program Grant: $98,520 

The required 25% matching funds for the DOC grant were provided by seven local organizations:  

Ventura County Watershed Protection District 

Casitas Municipal Water District 

City of Ventura 

Ojai Valley Sanitary District 

Ojai Valley Land Conservancy 

Ventura Hillsides Conservancy 

Surfrider Foundation 

These grants and matching funds support a full-time watershed coordinator, office equipment/supplies, plus 

contractor support with map development, webpage development, administration, writing, editing, and graphics. 

In addition to grant funding, the Watershed Council has been assisted since its inception with staff support by the 

Watersheds Coalition of Ventura County. 
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Part 2 - Watershed Characterization 

2.1 Location and Quick Facts 

 

Figure 2.1.1. Location Map 

The Ventura River watershed is located in southern California, in western Ventura County, with a small section in the 

northwest corner located in eastern Santa Barbara County. At 226 square miles, it is the smallest of the three major 

watersheds in Ventura County, which include Ventura River, Santa Clara River, and Calleguas Creek watersheds. 

Table 2.1.1. Ventura County’s Major Watersheds 

 Square Miles Acres 

Ventura River  226 144,640 

Calleguas Creek 343 219,520 

Santa Clara River  1,634 1,045,760 
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Table 2.1.2 Quick Facts 

Main Tributaries Matilija Creek, North Fork Matilija Creek, San Antonio Creek, Cañada Larga Creek,  
Coyote Creek 

Jurisdictions County of Ventura (49.1%), US Forest Service (47.7%), City of Ojai (1.9%),  
City of Ventura (1.2%) 

Population 44,140 

Headwaters Transverse Ranges 

Mouth Santa Barbara Channel (Pacific Ocean) 

Length 33.5 miles (16.2 miles of main stem, plus 17.3 miles of Matilija Creek headwaters) 

Area 226 sq. mi., 144,640 acres 

Average Annual 
Precipitation 

15.46” (lower watershed) 
21.31” (middle watershed) 
35.17” (upper watershed) 

Discharge  Average – 65 cubic feet per second (cfs); Maximum – 63,000 cfs (1978) 

Elevation Highest: 6,010 ft. 
Lowest: sea level 

 

The watershed is fan-shaped: It measures 18 miles north to south, is 17 miles at its widest point and 1.3 miles wide at 

its narrowest point, the estuary.  

The Ventura River runs through the center of the watershed, draining numerous tributaries along a 33-mile run from 

its headwaters at 6,010 feet of elevation in the Transverse Ranges to the Pacific Ocean. The main stem of the Ventura 

River originates at the junction of Matilija Creek and North Fork Matilija Creek, 16.2 miles from the Pacific Ocean.  

The Ventura River is fed by five significant tributaries that form “subwatersheds” nested within the larger Ventura 

River watershed. These tributaries, and subwatersheds, are Matilija Creek, North Fork Matilija Creek, San Antonio 

Creek, Cañada Larga Creek, and Coyote Creek. Elevation peaks form the rims of these subwatersheds. The main stem 

of the Ventura River, extending from the confluence of Matilija Creek and the North Fork Matilija Creek to the Pacific 

Ocean, forms a sixth subwatershed. 

The watershed maintains relatively natural and undeveloped conditions, with 56% of its land area in protected status 

and most of streams and drainages unchannelized. The northern half of the watershed lies within the Los Padres 

National Forest. The southern half of the watershed includes two cities and a number of unincorporated communities. 

The population in the watershed is approximately 44,140, which represents just 5.2% of Ventura County’s population 

of 823,318 residents. The city of Ojai lies entirely within the watershed, 13 miles inland at an elevation of 746 feet. 

Thirteen percent of the city of Ventura lies within the watershed, adjacent to the coast and the lower stretches of the 

Ventura River. 
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Figure 2.1.2. Subwatersheds Map 
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Unlike most all of its neighbors in southern California, the Ventura River watershed truly depends upon its watershed 

to “shed” water; all of the water used in the watershed falls from the sky above. Lake Casitas serves as the major water 

supply reservoir in the watershed, and groundwater is also heavily relied upon. 

Two small coastal watersheds—the North Ventura Coastal Streams watershed and the Buenaventura watershed—

flank the Ventura River watershed’s lower section and have important water-related relationships with the Ventura 

River watershed. For example, water from the Ventura River watershed is used to irrigate avocado orchards in the 

North Ventura Coastal Streams watershed and serves a significant population in a portion of the Buenaventura 

watershed that lies within the city of Ventura.  

The watershed’s rugged topography, largely undeveloped status, and Mediterranean climate combine to make for an 

area of exceptional biodiversity. The watershed supports at least 17 native vegetation types, including native 

perennial grassland, coastal sage scrub, red-shank chaparral, valley oak woodland, walnut woodland, southern willow 

scrub, southern cottonwood-willow riparian forest, sycamore-alder woodland, oak riparian forest, coastal salt marsh, 

and freshwater marsh.  

The watershed’s habitats and its water supply benefit from an exceptionally high level of citizen stewardship. From a 

citizen water quality monitoring program, to land protection by land trusts, to environmental education programs, to 

the hard work of small, local water districts and treatment plants—a tremendous amount of effort goes into the 

protection of the small, self-reliant Ventura River watershed.  

2.2 Physical Features 

2.2.1 Climate 

The Ventura River watershed has a two-season Mediterranean climate: a cool winter-spring wet season and a long 

summer-fall dry season without measurable rain.  

Climate Zones 

The watershed has three distinct climate zones: the low-lying coastal area within a few miles of the ocean; the inland, 

higher elevation valley floor area where most of the inland development and farming is located; and the mountainous 

area above the valley floor. The coastal area has smaller seasonal and daily variations in air temperature, cooler 

summer air temperatures, moister air and less rainfall than inland areas. It is subject to an inversion layer that traps 

cool, moist air at low elevations, producing fog or low clouds during the night and early morning hours. The inland 

areas have greater rainfall, drier air, and a greater range of daily and seasonal air temperature variation, with summer 

temperatures averaging 10° to 15°F hotter. The high elevation mountainous area receives the most rain.  

Because of the watershed’s steep, rugged and variable terrain, different microclimates occur within relatively close 

proximity. The hillsides are often 15° warmer on average than the floor of the Ojai Valley (Sears 2013).  
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Air Temperature 

August and September are typically the hottest months in the watershed. Beginning in late September, the watershed 

can experience “Santa Anas,” which are strong, warm, very dry winds that blow in from the deserts to the east and are 

associated with the rapid spread of wildfires. Between September and March, the area averages around 14 Santa Ana 

wind events, about one-third of which are moderate to strong (Schaeffer 2013). These winds are felt mostly in the 

coastal areas, although their drying effects extend inland.  

In winter, the inland areas of the Ojai Valley experience an average of 31 days where the temperature drops below 

freezing; in the coastal zone, freezing temperatures are only reached on average two days a year (WRCC 2013).  

 

Figure  2.2.1.1 Historical Average Minimum and Maximum Temperature 
*  Extreme max and min temps not available for this location. 
**  Oxnard data is a proxy for Ventura, as the weather is very similar and there is no weather station in Ventura. 
Source: Western Regional Climate Center (WRCC 2013) 

Temperatures Over Time 

The graphs below illustrate potential trends in the local temperature over time, based on the limited data available. 

(Note: A rigorous analysis of the quality of the data was not made; this is simply a look at the apparent trends in the 

readily available data.) Although the data indicate potential trends in climate change, “variability” is the one aspect of 

local climate that has been reliable in the watershed. The most likely assumption, therefore, is that the watershed will 

continue to experience variable climate conditions, with the many uncertainties inherent in global climate change 

perhaps only amplifying this variability. 
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Figure 2.2.1.2 – Historical Annual Average Temperatures, Ojai and Oxnard 
* Oxnard is a proxy for missing Ventura data, as a nearby location with similar climate. 
Data Source: Western Regional Climate Center (WRCC 2013) 

Recent changes in historical temperature trends in the watershed indicate different responses inland versus on the 

coast. The average annual temperature in downtown Ojai between 1905 and 2012 was 61°F. The chart above of Ojai’s 

historical average annual temperate shows that within the last 12 years Ojai has experienced the warmest (2003) and 

the coldest (2000) years on record. This seems to indicate an increase in temperature variability inland. The story is 

different in nearby coastal areas.  

The average annual temperature in Oxnard over the years 1924 to 2003 was 60°F. Oxnard is a proxy for missing 

Ventura data, as a nearby location with similar climate. The chart above of Oxnard’s historical average annual 

temperature indicates a trend in coastal temperatures towards warmer and less variable temperatures. Between 

1972 and 2003, only two years were below the historical average temperature.  

The charts below summarize the local trend in number of very hot days, indicated by days that reach 100°F or greater, 

and very cold days, indicated by days that reach freezing or below. This historical data does not show a persistent 

increase in number of very hot days in either the inland or coastal areas of the watershed. But in both of these areas 

there is an apparent trend towards fewer days below freezing.  
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Figure 2.2.1.3 – Number of Days at 100°F or Greater, Ojai and Oxnard 
* Oxnard is a proxy for missing Ventura data, as a nearby location with similar climate. 

 
Figure 2.2.1.4 – Number of Days at 32°F or Less, Oxnard 
* Oxnard is a proxy for missing Ventura data, as a nearby location with similar climate. 
Data Source: Western Regional Climate Center (WRCC 2013) 
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Rainfall 

Rainfall is highly variable in the watershed—seasonally, and from year to year. Rainfall typically occurs in just a few 

significant storms each year, which can come any time between October 15 and April 1, with 90% of the rainfall 

occurring between November and April (WPD 2010). Snowfall is generally minimal and short-lived. Annual rainfall 

totals in Ojai have varied from 6.88 inches in 1924 to 49.20 inches in 1998a sevenfold variation. 

Definition: Water Year. A “water year” or “rain year” is defined as October 1 of the previous year through 

September 30. For example water year 2003 is from October 1, 2002, through September 30, 2003. 

The Ventura River watershed’s rainfall patterns are also variable geographically. The rainfall totals from the 

watershed’s three climate zones shown in Table 2.2.1.3 illustrate that, on average, the watershed’s upper area 

receives over twice as much rainfall, almost 20 inches more, as its lower areas. 

Table 2.2.1.1 – Rainfall Average and Median (inches/year) 

 Station # Water Years Average Median Min Max 

Matilija Canyon 207 1960-2012 35.17 28.74 9.09 89.05 

Downtown Ojai 30 1906-2012 21.31 19.20 6.88 49.20 

Downtown Ventura 66 1873-2012 15.46 14.12 4.62 38.65 
Data Source: VCWPD Hydrologic Data Server (VCWPD 2013) 

Using three “averages” for the watershed’s rainfall does not adequately convey the reality of the rainfall situation, 

however. Very few years actually have average rainfall; most years are drier than average, and a relatively few very 

wet years heavily influence the average (Leydecker & Grabowsky 2006). 

For example, rainfall data (Figure 2.2.1.1) collected since 1906 show that annual rainfall in downtown Ojai has ranged 

from a low of 6.88 inches in 1924 to a high of 49.20 inches in 1998; average rainfall over this period was 21.33 inches. 

Since 1906, 67% of the years have had less than average rainfall in downtown Ojai.  

And if we define a “significantly high rainfall year” as one having rainfall at least 150% above the average, or greater 

than 32 inches, there have been 15 years of significantly high rainfall in downtown Ojai since 1906 (in 1907, 1914, 

1938, 1941, 1952, 1958, 1967, 1969, 1973, 1978, 1983, 1993, 1995, 1998 and 2005). This is an average of once every 

seven years.  
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Figure 2.2.1.5 – Precipitation Map 
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Figure 2.2.1.7 – Ojai Historical Rainfall: Less than Average, 150% or Greater than Average  
Data Source: VCWPD Hydrologic Data Server (VCWPD 2013) 

As variable as its rainfall may be, the Ventura River watershed does have the distinction of receiving more rainfall 

than other watersheds in Ventura County. The reason: a 5,560-foot elevation gain in just six miles, from downtown 

Ojai to the top of Chief Peak behind the city. This wall of vertical mountains near the coast causes what is called 

“orographic lift”; air coming in from the ocean hits the mountains, rises up quickly, cools, condenses and forms rain. 

This orographic lift can, and does, cause heavy intensity rainfall events over the mountains of the watershed, most 

notably in the Matilija Creek subwatershed, the primary headwaters of the watershed. In 2005, 97 inches of rainfall 

was recorded on the Murrieta divide above Matilija Creek (Holder 2012). The peak historic rainfall intensity was 

approximately 4.04 inches per hour measured during a 15-minute period at the Wheeler Gorge gauge in the 

mountains adjacent to Ojai (VCWPD 2010). 

Wet/Dry Cycles 

The watershed has long experienced cycles of wetter years and drier years. Although there is no official definition of 

“drought,” multiple consecutive dry years are generally referred to as “drought years” and the wettest years are called 

“flood years.”  

One way to understand the watershed’s wet and dry cycles is to look at how the annual rainfall of each year in the past 

departs from the long-term average annual rainfall—cumulatively, over time. By adding the difference from the long-

term average to each successive year, the data indicate whether the trend is up (more rain) or down (less rain), and 

when these trends cluster they indicate “wet periods” or “dry periods.” The watershed’s wet and dry periods 

illustrated Figure 2.2.1.10 were developed using this methodology.  
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Determining approximately when wet and dry groups of years have occurred in the past is helpful to understanding 

the relationships in the watershed between these wet/dry cycles and floods, fires, sediment transport and other 

related factors. For example, major floods generally occur during wet periods, which is when most of the sediment is 

transported. Major fires tend to occur at the end of wet periods and the beginning of dry periods (Stillwater Sciences 

2011). 

 

Figure 2.2.1.8 – Wet and Dry Periods in the Ventura River Watershed 
Blue bars indicate wet periods and orange bars indicate dry periods. These periods were determined by analyzing how the 
annual rainfall of each year in the past departs from the long-term average annual rainfall—cumulatively, over time. 
Records from the city of Ojai were used since this location is central in the watershed; however, records from the city of 
Ventura go back in time a little further and were used for the years 1892 to 1905. Data Source: VCWPD Hydrologic Data 
Server (VCWPD 2013) 

Figure 2.2.1.9 illustrates the trend in wet and dry periods in the watershed.  Records from the city of Ojai were used 

since this location is central in the watershed, however, records from the city of Ventura go back in time a little further 

and were used for the years 1892 to 1905.  

The storage capacity of Lake Casitas was designed by the Bureau of Reclamation based upon the longest dry period on 

record, the years 1944 to ’65. (This is shown in Figure 2.2.1.9 as the years 1945 to 1965 because of the type of 

statistical analysis used to make the graph.) 

Climate Monitoring 

PRISM Climate Group. The PRISM Climate Group combines actual monitored temperature data with climate 

modeling techniques to produce spatial climate datasets to reveal short- and long-term climate patterns. The data 

covers the period from 1895 to the present. The PRISM Climate Group also monitors precipitation data (PRISM 2013). 

Western Regional Climate Center (WRCC). The Regional Climate Centers deliver climate services at national, 

regional and state levels working with NOAA partners in the National Climatic Data Center, National Weather Service, 

the American Association of State Climatologists, and NOAA Research Institutes. One station in Ojai provides 

temperature data to WRCC; Oxnard is the nearest coastal station for temperature data. WRCC also monitors 

precipitation data (WRCC 2013). 
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Casitas Municipal Water District. The Casitas Municipal Water District maintains two weather stations, one in the 

recreation area and one at the dam. Evaporation, temperature and rainfall are monitored. 

Ventura County Watershed Protection District (VCWPD) 

Historical Rainfall Data. VCWPD maintains 26 active rainfall gauges throughout the watershed, a number of which 

have been logging data since 1905. These gauges monitor daily observations, and some take hourly and 15-minute 

readings. Some have pan evaporation measurements as well. The gauges located in the Ventura River watershed are 

numbered as follows: 4A, 20B, 30D, 59, 64B, 66E, 85, 122, 134B, 140, 153A, 165C, 204, 207C, 218, 254, 264, 300, 301, 

302, 303, 304, 305, 306, 307, 308. VCWPD makes the data available on their Hydrologic Data Server website, which 

provides rain, stream and evaporation data. 

www.vcwatershed.net/hydrodata/php/getstations.php?dataset=rain_hour&order=site_id 

Current Rainfall Data. VCWPD also provides current (almost real-time) rainfall data at a website that is updated every 

10 minutes. The site includes National Weather Service warnings. www.vcwatershed.net/fws/gmap.html 

Gaps in Data/Information 

Temperature is monitored at only one inland location (in Ojai) and at no coastal locations in the watershed. The 

nearest coastal temperature monitoring location is in the city of Oxnard, so this is used as a proxy for the city of 

Ventura or coastal watershed temperatures. 

2.2.2 Geology  

Landform Zones 

The Ventura River watershed has three distinct landform zones: the mountains and foothills of the Transverse 

Ranges, the broad valley floors, and the coastal zone. These zones define the watershed and influence its hydrology in 

many important ways, from how much and where it rains, to how much water it can store, to the biodiversity of its 

ecosystems.  

Just 35 square miles (15%) of the watershed are flat (with a slope of 10% or less). This includes the broad valley 

floors where most of the residences and farms are concentrated, and the coastal zone. The coastal zone includes the 

delta and coastline, the delta being the land at the mouth of the river formed over time by the deposition of sediments 

carried by the river. The delta surrounds and contains the Ventura River estuary, a dynamic zone of interaction 

between the fresh and salt waters of river and ocean and their hydrologic and biologic systems.  

Mountains 

In just 10 miles (as the crow flies), the land of the watershed rises from sea level to the top of Mount Arido at 6,010-

foot elevationa gain of 601 feet per mile. Even steeper is the elevation gain from downtown Ojai, at 746-foot 

elevation, to the top of Chief Peak at 5,560-foot elevation in just six miles—a gain of 802 feet per mile. These 

dramatically steep mountains of the watershed squeeze more water out of the air, but shed that water quite quickly, 

making for fast-moving, “flashy” storm flows. 

http://www.vcwatershed.net/hydrodata/php/getstations.php?dataset=rain_hour&order=site_id
http://www.vcwatershed.net/fws/gmap.html
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Mountains and foothills make up 85% of the watershed, covering most of its north half and framing it on three sides. 

The watershed’s Santa Ynez and Topatopa mountain ranges are part of the Transverse Ranges, which lie along an 

east-west axis, running from the Santa Barbara coast east to the Mojave and Colorado deserts. 
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Figure 2.2.2.1. Elevation Map 
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Figure 2.2.2.4 Geology Map 
The major groundwater basins of the Ventura River watershed are located in the alluvial fill valleys. 
See the Watershed Council’s website Map Atlas for more detailed geology maps (7.5’ Quadrangle Dibblee Map). 
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Valley Floors 

The 15% of the watershed that is relatively flat is found largely along the broad valley floors associated with the 

Ventura River, its stream channels, alluvial fans, and river terraces. This includes the area of the city of Ojai, the East 

End of the Ojai Valley (where much of the citrus grown in the watershed is located), the valley floor of Upper Ojai, and 

the broad valley along the main stem of the Ventura River, from the confluence of Matilija Creek and North Fork 

Matilija Creek creeks to the estuary.  

These broad, flat valley floors are largely filled with relatively shallow unconsolidated alluvial deposits of silt, sand, 

gravel, cobbles, and boulders eroded from the surrounding mountains over millions of years (EDAW 1978). The 

alluvial valley fills constitute the major groundwater aquifers, and the major groundwater basins of the Ventura River 

watershed are located in these valleys (Entrix 1997). Numerous terraces, caused by vertical uplift, are present along 

both the west and east sides of the Ventura River. 

 

Floodplain Terrace, Rancho Matilija 
Photo courtesy of Rick Wilborn 

Coast  

In the coastal zone, significant landforms include the Ventura River delta and the beach. The delta is the area of land 

where the Ventura River meets the Pacific Ocean. As fast-moving, sediment-filled floodwaters approach the ocean, 

they spread out and slow down, depositing boulders, cobble, and sediments. Over time, this deposition has built up a 

two-mile long, arc-shaped bulge in the coastline that extends from beyond Emma Wood State Beach above the river 

mouth to just short of the pier below.  
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Aerial View of Ventura River Delta, 1993 
Photo copyright © 2002-2013 Kenneth & Gabrielle Adelman, California Coastal Records Project, 
www.Californiacoastline.org 

Because of rapid tectonic uplift and high rates of erosion, the Ventura River delta is one of the few actively expanding 

deltas on the southern California coast (Entrix, Woodward Clyde 1997). Beaches for several miles south of the river 

depend on this sediment for new sand supply.  

The delta allows the formation of the river’s estuary, the exceptionally valuable wetland habitat where the fresh water 

riverine and saltwater ocean processes converge. Although relatively small in size, the estuary is a very important 

ecological resource in the watershed. The diversity of habitats within estuaries supports enormous abundance and 

biodiversity of species.  

 
Ventura River Estuary, February 2014 
Photo courtesy of Rick Wilborn 
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The Ventura River has two major dams (Matilija and Casitas) and a river diversion (Robles Diversion Facility) that 

inhibit the natural downstream flow of sediment from the river to the coast, and significant armoring of the coastline 

east of the Ventura River has further reduced the amount of sand delivered to the beaches through the longshore 

littoral current. Beach and delta erosion is an important watershed management concern.  

Petroleum 

In California, oil and gas are found in the parts of the state that, for the last 100 million years or so, have alternated 

between dry land and shallow sea bottom. Layers of organic matter accumulated in dry times, layers of sediment in 

wet times, then all this got compacted and heated by the weight of overlying layers, then moved around by tectonic 

forces and trapped in reservoirs by impermeable rock beds (Ritzius 1993; Ventura County 2011).  

The Ventura River watershed is one of those parts of the state. In fact, the petroleum-rich sedimentary rocks of the 

Transverse Ranges, of which the watershed is a part, make this geologic province one of the important oil-producing 

areas in the United States (CGS 2002).  

The Ventura field is the major oil field in the watershed and covers approximately 3,410 acres on both sides of 

Highway 33 near the coast. The Ojai Oil Field comprises 1,780 acres of active fields spread out in a number of small oil 

fields, primarily in the Upper Ojai areas of Sulphur Mountain and Sisar Creek, with smaller fields in the Lion Mountain 

area and in Weldon Canyon. Cañada Larga also has a small, 40-acre oil field (DOGGR 1992). 

Faults  

Intense tectonic forces have uplifted, twisted, and folded the watershed’s mountains, creating multiple faults that 

crisscross the watershed. These faults influence the watershed in several important ways. For example, faults that 

cross streams can act like underground dams of bedrock that hold back or block water that would otherwise flow 

downriver and out to sea. Faults can sometimes cause the channel pattern to abruptly bendsometimes by 180 

degreesaround the faulted zone, often widening the upstream floodplain. San Antonio Creek typically runs longer 

into the year than the upper Ventura River because it runs along a fault block and in places the creek bottom is 

bedrock. 

Many of the “walls” or boundaries of the watershed’s groundwater basins are also formed by faults. The Santa Ana 

Fault, for example, forms the southern boundary of the Ojai Valley Basin (Kear 2005).  

Significant accumulations of accessible oil and gas deposits in the watershed are also associated with its fault 

structures. The large area of oil wells along Ventura Avenue and surrounding hills in the lower watershed is directly 

associated with the Ventura Avenue anticline. 
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Rock Outcrops at Ventura River Swimming Holes  
Photo courtesy of Rick Wilborn 

Geologic and Seismic Hazards 

Earthquakes  

The Ventura River watershed is a dynamic landscape that is continually experiencing uplift, folding, and faulting, and 

with these powerful forces often come earthquakes. A number of faults within and near the watershed are capable of 

producing magnitude 7.0 earthquakes, and the nearby San Andreas Faultthe longest and most significant fault in 

Californiais capable of producing a magnitude 8.3 earthquake along some of its segments (USACE 2004b). The 

major effects of earthquakes are ground shaking, surface rupture and other forms of ground failure including 

liquefaction and subsidence. 

Liquefaction  

Liquefaction occurs when ground shaking causes loose, saturated soil to lose cohesive strength and act as a viscous 

liquid for several moments. Engineered structures including roads, bridges, dams, houses, and utility lines as well as 

oil and gas pipelines and production, processing, and storage facilities are subject to potential damage from 

liquefaction (Ventura County 2011a). 
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Figure 2.2.2.6. Major Faults Map 
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Given the number of active faults in the area and the alluvial nature of the sediments, damage to the Casitas Dam from 

liquefaction has been a concern. Between 1999 and 2001, Lake Casitas dam underwent a major modification in 

response to help prevent a liquefaction-induced failure from seismic activity. Seismic hazard evaluations conducted in 

the 1990s indicated that the potential earthquake loading was much higher than evaluations conducted in the 1980s 

had indicated. Additionally, groundwater levels had also risen since the 1980s. To address this hazard, the liquefiable 

materials at the downstream toe of the dam were excavated and replaced, an overlying stability berm was 

constructed, and the crest of the dam was widened to provide additional protection (USBR 2001). 

“Liquefaction has occurred in this area and can be expected to potentially occur again whenever an 
earthquake of sufficient intensity occurs. Areas with high liquefaction potential have had water table levels 
within 15 feet of the ground surface sometime in the last 50 years.” 

  Matilija Dam Ecosystem Restoration Project EIS/EIR (USACE 2004)  

Areas where groundwater tables are more than 40 feet below the ground surface are typically not considered 

potential liquefaction zones (CGS 2003). The Liquefaction Hazards map (Figure 2.2.2.7) is a compilation of the 

quadrangle maps prepared by State of California Geologic Survey and/or Division of Mines and Geology that include 

the areas of potential liquefaction in the watershed.  

Gaps in Data Information 

Besides the hydrologic soils group categories, no readily available description of the soils in the watershed was found. 

A laymen’s description of where the soils are thin versus deep, for example, would have been nice to include, 

especially giving the large amount of agriculture in the area.  

2.2.3 Geomorphology and Sediment Transport 

Sediment Production and Transport 

The Ventura River has the highest suspended and bedload yield of sediment per unit area of watershed in southern 

California (Keller, Capelli 1992). The headwaters and upper tributaries of the watershed produce large amounts of 

cobble and sediments that flow downward and are deposited on the valley floors.  

The vast majority of sediment transport, and the resulting changes to channel shape and location, occurs during 

relatively infrequent major storms. A 1988 analysis of sediment transport over a 12-year period found that 92% of the 

sediment transported in the Ventura River occurred during five storms averaging 10 days each (Entrix, URS 2004). 

During periods without major storms, stream channels undergo more-or-less continuous fill; eroded sediments that 

have made their way into stream channels gradually build up. Then, during large storm events, these built up channel 

sediments are mobilized and channels undergo substantial scour (Scott, Williams 1978). 

The difference between the movement of sediment during a “normal” year and what occurs in a winter dominated by 

very large storms can be as large as 30:1. It has been estimated that the sediment transported to the ocean by the 

Ventura and Santa Clara rivers during the 1969 floods was greater than all the sediment transported during the 

previous 25 years (Inman, Jenkins 1999). 
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Sediment Transport in Ventura River at Highway 150 Bridge, Winter 2006 
Photo courtesy of Scott Lewis 

The high rates of erosion and sliding in the watershed present significant challenges to flood management, protection 

of water and wastewater infrastructure, and protection of in-stream habitats. 

Alluvial Fans 

Alluvial fans are a significant geologic feature of the Ojai Valley formed by the transport of sediment by water. Alluvial 

fans are cone-shaped fans of rock and sediment that have built out away from the mouths of mountain and foothill 

canyons. Three distinct alluvial fans in the East End of Ojai have been identified: Dron-Crooked Creek Fan, San 

Antonio Creek Fan, and Thatcher Creek Fan (see Figure 2.2.3.1). As discussed more in “2.3.2 Flooding,” alluvial fans 

present a special kind of flood hazard risk because the stream channels associated with alluvial fans are shallow, not 

well defined, and unpredictable.  

 
Figure 2.2.3.1 – Alluvial Fans, East Ojai Valley 
Source: VCWPD 2009 
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Flood Scour and Cycles of Vegetation Growth, Ventura River at Main Street Bridge 

The river’s cycle of sediment buildup followed by scour influences many other processes, including the growth of riparian 
vegetation, aquatic plants and algae, and the extent and adequacy of fish habitat. This series of photos was taken looking 
upstream from the Main Street Bridge.  
Top, left to right (annual rainfall/annual runoff, in inches, shown in bold face for each year):  
June 2005 (algal takeoff after the big winter; 23.3/43.8).  
Oct. 2006 (aquatic plant dominance in the fall of a moderately wet year; 5.2/23.9).  
Sept. 2007 (aquatic plant dominance throughout a dry year; 0.6/7.4).  
Bottom, left to right: 
May 2008 (algae following a wet winter; 5.3/20.6).  
Nov. 2008 (aquatic plants dominating by fall); 5.3/20.6).  
June 2009 (aquatic plant dominance throughout another dry year; 0.6/12.6).  
Summary of observations: a stream-scouring winter implies algal dominance throughout the dry season; a moderately wet 
winter with large storms means algal dominance in the beginning but aquatic plants by the end of the season; the absence 
of large storms means dominance by aquatic plants.  
Source: Leydecker 2010b  

Impediments to Sediment Transport 

While the general pattern of sediment buildup followed by flood scour persists today and still defines many river 

processes, in-channel and floodplain developments have constricted flow and reduced the availability of sediment. 

The Ventura River watershed has two dams and a river diversion that inhibit the natural downstream flow of water 

and sediment: Matilija Dam (built in 1947) interferes with sediment flow from the Matilija Creek subwatershed and 

Casitas Dam (built in 1959) traps almost all of the sediment of the Coyote Creek subwatershed. The associated Robles 

Diversion Facility in the Ventura River (built in 1959) also interferes with sediment transport from watershed areas 

above the diversion. 

Together these features block the natural drainage of about 37% of the watershed and thereby impede over half of all 

sediment delivery (Beller et al. 2011). Several debris basins at the base of the foothills trap additional sediment.  
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The Matilija Dam originally provided for 7,018 acre-feet of water storage. Rapid sedimentation, however, reduced its 

capacity to only 500 acre-feet as of 2003 (Tetra Tech 2009). The vast majority of this sediment has come in a few big 

storm years, with the floods of 1969 alone being a major contributor (USACE 2004b).  

“From 1947 to 1964, it is estimated that the [Matilija] dam trapped about 95% of the total sediments from the 

watershed. Today, it is estimated that the trapping efficiency has dropped to approximately 45% of the total 

sediment load from Matilija Creek, although the trap efficiency for sand sizes and greater is still practically 

100%.”  

—Matilija Dam Ecosystem Restoration Feasibility Study Final Report (USACE 2004b) 

The following excerpt describes the impact that the dam has had on the river: 

“Trapping sediment in the dam substantially reduces the sediment supply to the stream downstream of the 

dam. As a result, the stream, which still has a similar sediment transport capacity, makes up the difference by 

obtaining sediment for transport from the channel bank and bed. The removal of this sediment, without 

replacement by sediment from upstream, causes the bed elevation to drop over the long term, and increases 

the potential for bank erosion. In-stream structures such as bridges and utility crossings could be adversely 

affected, as could structures located adjacent to the stream. As the smaller-sized sediments in the channel bed 

are more easily transported than larger sediments, the channel bed composition would change to become 

more dominated by cobbles and boulders rather than sand. The delivery of sand to the beach would be 

reduced.”  

—Draft Environmental Impact Report for the Matilija Dam Ecosystem Restoration Project (USACE 2004) 

Beach and Delta Sediments 

Sand and other sediments get deposited on the beaches by both longshore littoral (sand and rock) transport and 

direct buildup from the Ventura River. A longshore littoral current, called the Santa Barbara Littoral Cell, transfers 

sediment along beaches in the Santa Barbara Channel in a west-to-east direction from Ellwood Beach in Santa Barbara 

County to Point Mugu in Ventura County. This current is supplied with sediment from coastal cliff erosion and the 

floodwaters of streams and rivers, with sediment from steep-gradient creeks and rivers being the primary source 

(BEACON 2009).  

Sediment transport to the ocean from coastal southern California streams is highly episodic and correlated with flood 

flows, and this variability is reflected in the amount of beach that exists at any given time. The wide fluctuation in the 

shoreline at Surfers Point, just south of the Ventura River mouth, provides an example. Every 4 to 5 years, a flood 

occurs that transports an average of 42 times more sand than in the dry years between floods. Because these flood 

years bring more sand than waves can transport, a bulge of sand is formed. Over time, the “bulge” moves east across 

the delta and along Surfers Point in the form of a traveling wave. Within a year or two, it has moved beyond Surfers 

Point, and the beach is replaced by a cobble berm (City of Ventura, Rincon Consultants 2008). 
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Table 2.2.3.1 – Estimated Sediment Supply to the Coast from Rivers and Streams 

Watershed 
Fluvial Delivery Volume (cy/yr) Reduction 

(%) Pre-dam Post-Dam 

Santa Maria River 811,000 261,000 68 

San Antonio Creek 60,000 (no dams) 0 

Santa Ynez River 713,000 347,000 51 

Santa Ynez Mountains Watershed 195,000 (no dams) 0 

Ventura River 216,000 102,000 53 

Santa Clara River 1,634,000 1,193,000 27 

Calleguas Creek 65,000 (no dams) 0 

Data Source: Coastal Regional Sediment Management Plan (BEACON2009) 

This natural cycle of sediment buildup and erosion has suffered from a lack of replenishment sediment, however, and 

this has resulted in growing erosion of beaches in the region (USACE 2004b). The impediments to the Ventura River’s 

natural sediment transport, discussed above, are largely to blame, but another contributor is coastline armoringthe 

erection of seawalls and rock revetments (structures used to support embankments) to prevent erosion.  

The Rincon Parkway, located between Rincon Point and the Ventura River delta, is one the most fortified sections of 

coastline within the entire Santa Barbara Littoral Cell (BEACON 2009), with 77% of this 17-mile stretch of coastline 

armored with seawalls and revetments (CDBW, SCC 2002). 

 

Coastline at Ventura County Fairgrounds 1972 & 2008 
Photo copyright © 2002-2013 Kenneth & Gabrielle 
Adelman, California Coastal Records Project, 
www.Californiacoastline.org 

http://www.californiacoastline.org/


 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 46 

Such armoring has been documented to ultimately reduce beach widths because of several mechanisms. For example, 

sediment from previously eroding coastal bluffs that would otherwise be available for transport and deposit by the 

littoral current is impounded by shoreline armoring.  

The erosion at Emma Wood State Beach, just west of the mouth of the Ventura River, is an example of how much 

beach sand can be lost because of armoring: The beach here has eroded approximately 150 feet in 50 yearsa retreat 

that is equivalent to an erosion rate of 2 to 3 feet per year (USBR 2007).  

Beach and delta erosion is an important watershed management concern. The Matilija Dam removal project is an 

effort to return the river to more natural conditions, increasing sediment flow downstream, creating more alluvial 

floodplain habitat, and replenishing the sand-starved beaches along the coast. In concert with the Matilija Dam 

removal project, the Surfer’s Point Managed Retreat Project is designed to restore the beach profile to more natural 

and sustainable conditions (City of Ventura, Rincon Consultants 2008). 

 

Profile: Surfer’s Point Managed Retreat Project 

In 1992, winter storms eroded a new beachfront bike path, owned by the California Department of Parks and 

Recreation, and damaged the adjacent parking lot for the Ventura County Fairgrounds. Fairgrounds officials 

proposed the construction of a sea wall to stop further erosion. The local chapter of the Surfrider Foundation 

and the California Coastal Conservancy opposed the sea wall plan, which would have reduced the habitat and 

recreational value of the site and, by altering wave patterns, likely increased erosion rates on nearby beaches. 

In 2001, the many parties with an interest in the site agreed on a managed retreat approach for the site. With 

visionary leadership from Surfrider, funding assistance from the California Coastal Conservancy, a land 

contribution from the state of California’s fairgrounds and management by the City of Ventura, a progressive 

“managed retreat” project was designed and implemented at Surfer’s Point in order to give the beach sand 

more room to behave like a natural seasonally growing and shrinking beach. Phase 1 construction, covering a 

900-foot reach, was completed in 2011. Phase 2 is awaiting additional funding. 

Features of this project include: 

• Removing all existing improvements seaward of Shoreline Drive, including the damaged bike path 
and eroded public parking lot, and relocating them further inland; 
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• Modifying Shoreline Drive to allow for retreat of the existing parking facilities and preserve public 
access to Surfers Point; 

• Improving parking by constructing two new “low impact development” parking lots that incorporate 
runoff treatment controls, including appropriate landscaping, permeable surfaces and a stormwater 
treatment system, and installation of an entry kiosk and bicycle parking; 

• Improving recreational amenities by constructing a new multi-use trail to replace the existing path, 
creating a new interpretive area and expanding an existing picnic area; and 

• Restoring the retreat zone and provide protection for the new improvements by recontouring the 
retreat area with natural beach materials and re-creating sand dunes. 

The Surfers’ Point Managed Shoreline Retreat project is one of the first managed retreat projects to be 

implemented in California. Developed in response to coastal erosion, it serves as a model of sustainable 

shoreline management for other similar projects up and down the California coast. The project was featured 

at the California and the World Ocean Conference in 2006 and as a case study for managed retreat by NOAA’s 

Office of Ocean and Coastal Resource Management. The California Coastal Commission has cited the project as 

an example for other locations including Goleta Beach and Pacific Beach (Jenkin 2013). 

 

Before (2008) and After (2013) Managed Retreat Project, Surfer’s Point 
Photo copyright © 2002-2013 Kenneth & Gabrielle Adelman, California Coastal Records Project, 
www.Californiacoastline.org 

2.3 Hydrology 

2.3.1 Surface Water Hydrology 

Drainage Network 

The Ventura River drainage network includes five significant tributaries that feed into the Ventura River: Matilija 

Creek, North Fork Matilija Creek, San Antonio Creek, Coyote Creek, and Cañada Larga. A remarkable feature of the 

Ventura River watershed is that its primary stream network remains largely unchannelized with relatively natural 

stream shape and hydrologic patterns, despite the presence of two dams (Beller et al 2011). A number of smaller 

tributaries that flow through urban areas have been channelized with concrete culverts, pipes, or cement. 
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Figure 2.3.1.1 – Drainage Network Map 
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Ventura River  

The Ventura River mainstem covers a distance of 16.2 miles on its journey from the mountains to the ocean. In that 

short distance the river can look and behave quite differently. The river’s five distinct reaches are described below.  

The Ventura River begins at the confluence of Matilija Creek and North Fork Matilija Creek, just south of Matilija Hot 

Springs Road. The river’s beginning marks the transition from these steep canyons to flatter land and the exit of these 

drainages from the Los Padres National Forest.  

About 1.5 miles downstream from the river’s formation, the landscape opens up and becomes much flatter. The river 

responds by becoming “depositional,” dropping its largest sediments (very large boulders and cobbles) as the force of 

the flow from the steep canyons dissipates onto the gentler gradients.  

The Robles Diversion Facilitythe structure that diverts Ventura River flow to Lake Casitas—is located on the west 

bank of the Ventura River channel opposite and just below where Cozy Dell Canyon Creek enters.  

Past the Robles Diversion, the riverbed widens considerably and splits into multiple braided channels. The river flows 

past the community of Meiners Oaks and through the Ventura River Preserve, picking up Kennedy, Rice, and Wills 

Canyon creeks from the west and McDonald Canyon Creek and Happy Valley Drain from the east before flowing under 

the Highway 150 Bridge.  

The stretch of the Ventura River below the Robles Diversion to just above the river’s confluence with San Antonio 

Creek (just below Oak View) is the river’s “dry reach.” (The exact boundaries of the dry reach depend on the time of 

year, magnitude of the previous rainy season, and the state of groundwater storage.) This stretch of the river to just 

above the Santa Ana Boulevard Bridge is also referred to as the “Robles Reach” (CMWD 2010). In this part of the river, 

except in very wet rainfall years, surface water quickly disappears underground once storm flows have passedeven 

when the river is still flowing above and below this reach. About 80% of the time there is no significant surface flow in 

the Ventura River in this reach (Carno-Entrix 2012). 

A historical ecology assessment of the river by the San Francisco Estuary Institute documented numerous historical 

records going back to the 19th and early 20th century indicating that this reach of river has regularly gone dry, or 

exhibited intermittent flow (Beller et al. 2011).  

Past the community of Mira Monte, the river picks up a number of channelized drainages from the east: Mirror Lake 

Drain and Skyline Drain. It then flows past the Live Oak Acres development on the west, where the Live Oak Levee 

constricts the river down to a small fraction of its width and guides it under the Santa Ana Bridge on Santa Ana Road.  
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Figure 2.3.1.3. Live Oak Levee Protects Live Oak Acres Community  
Live Oak Acres, to the left, is protected by the Live Oak Levee. Oak View is to the right. 

Past the Santa Ana Bridge, the river widens again and flows by the community of Oak View, receiving the Oak View 

Drain before reaching the confluence with San Antonio Creek.  

Just above the San Antonio Creek confluence, the Ventura River's wide depositional channel begins to narrow. The 

river then picks up water and momentum from San Antonio Creek for the last half of its journey to the ocean. In 

wetter years or winter rainy periods, the increase in the Ventura River’s flow in this area begins above the San 

Antonio Creek confluence because of rising groundwater springs in the river. 

A large pool forms at the confluence of Ventura River and San Antonio Creek, providing important habitat for fish and 

other animals. In-river groundwater springs are also found in the river as it passes through the aptly named “Casitas 

Springs” area below the San Antonio Creek confluence (EDAW 1978). The community of Casitas Springs is protected 

here by the Casitas Springs Levee. 

Farther downstream at Foster Park, underground geologic structures also force subsurface flow to the surface (USACE 

2004). At Foster Park, the river picks up Coyote Creek from the west, although since the construction of Casitas Dam, 

this drainage contributes very little water to the river. Here also, Highway 33, the river’s constant companion, turns 

into a freeway.  
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Because of the significant contributions of water from both San Antonio Creek and natural rising groundwater, the 

stretch of the Ventura River between the San Antonio Creek confluence and Foster Park is referred to as “the live 

reach.” This reach typically continues to flow year round except in multi-year dry periods.  

The City of Ventura draws subsurface water from the river and groundwater in the Foster Park area. The City also has 

a surface water diversion in the river at Foster Park, but because the main channel of the river has meandered, this 

location has been dry since the mid 1990s.  

In the mile between Foster Park and the Ojai Valley Sanitary District’s wastewater treatment plant, there are several 

good-sized pools tucked into the denser vegetation typical of this area.  

Then the river receives the wastewater treatment plant’s treated effluent, a significant input which in many years 

accounts for the perennial flow in the remaining stretch of the Ventura River.  

Just past the wastewater treatment plant, Cañada Larga Creek enters the Ventura River from the east; the river then 

flows through an area of active oil production wells. Several minor drainages (Manuel Canyon Creek, Cañada de San 

Joaquin, and Dent Drain) flow into the river from the east in this reach. The last 2.6 miles of the river are constrained 

by the Ventura River Levee on the east, which protects the city of Ventura from flooding. 

 
Ventura River Flowing Through Active Oil Fields 
Photo courtesy of Brian Hall, Santa Barbara Channelkeeper and LightHawk 
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Ventura River Levee 
Photo courtesy of Rick Wilborn 

In its final stretch, the Ventura River flows through the Ventura River estuary, which extends from around the 101 

freeway junction to the ocean. The estuary is a shallow body of water that sits next to the ocean and that receives both 

freshwater from the river and salt water from the ocean. A sandbar typically separates the estuary from the ocean 

during the dry season; but when winter storms breach the sandbar, the flow of the river can proceed directly to the 

ocean. A smaller estuary at the “second mouth” of the Ventura River also exists to the west of the main estuary, but is 

only flushed during very large floods (RWQCB 2002). 

 

Ventura River Estuary, Sandbar Breached, March 2014 

San Antonio Creek 

In terms of volume of water, San Antonio Creek is the Ventura River’s most significant tributary after Matilija Creek. 

San Antonio Creek originates in the northeast part of the watershed on the eastern end of the Ojai Valley floor, and 

serves as the main drainage for the greater Ojai Valley. A major tributary, Lion Canyon Creek, contributes a significant 

amount of flow from the Upper Ojai Valley at the extreme eastern end of the Ventura River watershed. 

A number of East End creeks, all draining the steep Topatopa Mountains, feed into upper San Antonio Creek. The 

creek’s beginning is marked by the convergence of Gridley and Senior Canyon creeks; it then flows southwest through 

orchards on the valley floor and picks up Dron Creek and Crooked Creek from the north, then McNell Creek (near 

Highway 150) from the east. In Soule Park Golf Course, Thacher Creek adds its considerable flow. Reeves Creek, a 

tributary to Thacher, also adds substantial flow. The headwater drainages of San Antonio Creek are also responsible 

for forming the alluvial fans of the East End and the underlying alluvial Ojai Valley groundwater basin.  
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Thacher Creek (San Antonio Creek tributary)  at Highway 150 

Continuing southwest along the edge of the city of Ojai, San Antonio Creek receives flow from Stewart Canyon Creek at 

the beginning of Creek Road. Stewart Canyon Creek is an important drainage that flows south from the Topatopa 

Mountains through the city of Ojai. Much of it is underground or channelized through the city, but the lower reach, 

which receives flow from Fox Canyon Barranca, is primarily unchannelized and often has perennial flow (Magney 

2005).  

 

Fox Canyon Barranca, Downtown Ojai 

Below its junction with Stewart Canyon Creek, San Antonio Creek winds along Creek Road, picking up Lion 

Creekwhich drains the Upper Ojai Valleyjust past Camp Comfort, and finally converges with the Ventura River 

after it passing under Highway 33 above Casitas Springs.  

Upstream of the Thacher Creek confluence in Soule Park Golf Course, San Antonio Creek is ephemeral—typically going 

dry fairly quickly after storm flows have passed. After the confluence with Thacher Creek, San Antonio Creek is 

typically perennial downstream to about a half mile past the Lion Canyon Creek confluence. From that point until the 

Ventura River confluence, San Antonio Creek’s flow characteristics typically alternate between perennial (~65%), 

intermittent (~10%), and ephemeral (~25%) (Lewis 2014).  

San Antonio Creek is 9.66 miles long and is, except for revetments at bridges, primarily unchannelized.  
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Figure 2.3.1.4 - San Antonio Creek Subwatershed 
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Streamflow 

In the often dry and ever-variable Ventura River watershed, flowing water is a precious resource. Streamflow is vital 

for habitat and wildlife on all levels in the food chain, both aquatic and terrestrial. Streamflow determines how much 

Lake Casitas gets refilled each year, and plays a big role in groundwater recharge. Flow affects pollutant 

concentrations and water quality. It affects whether or not there will be water in the swimming holes, and whether 

fish can swim to spawning grounds. Flow can also flood property, damage infrastructure, and scour the riverbed clean 

of vegetation. Streamflow is also the major contributor to sediment transport, scour, and erosion within the 

watershed. 

Inputs and Outputs 

Sources of water for streamflow in the watershed include rainwater, groundwater (baseflow and springs), treated 

wastewater, and urban runoff. Snowmelt is typically an insignificant contributor to streamflow in the watershed. 

RAINWATER 

A watershed hydrology model, called the HSPF model (Hydrological Simulation Program – Fortran), was developed 

for the watershed in 2009 based on data from water years 1997 to 2007. Based on data from these 11 years, the 

model estimated that about 322,008 acre-feet (AF) of rain falls on the watershed in a typical year, and that 33% of 

that rainfall (113,275 AF) makes its way directly into streams and rivers (Tetra Tech 2009a, Table 6-6, based on water 

years 1997-2007).  

 

Figure 2.3.1.5 – Where the Rain Goes: 33% of Rainfall Becomes Streamflow 
Source: Baseline Model Calibration and Validation Report (Tetra Tech 2009a, Table 6-6) 

SURFACE WATER/GROUNDWATER INTERACTION 

Exchanges between surface water and groundwater have an important effect on the total amount of streamflow in the 

watershed. The Ventura River and San Antonio Creek are known to have “gaining reaches” and “losing 

reaches”stretches of the river where the stream “gains” water from groundwater and stretches where it “loses” 

water to groundwater (Entrix 2001a). This surface water/groundwater relationship is dynamic and influenced by 

many variables. Changes in either the surface water or groundwater system can affect the other in both positive and 

negative ways. 
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Because many animals and riparian habitats depend on the availability of surface flow, the condition of the 

groundwater basins can have important consequences for both terrestrial and aquatic species. The availability of 

surface water for recreation, aesthetic value, or water supply diversions can also be impacted.  

The surface water–groundwater interconnection is an important water management issue in the Ventura River 

watershed for a number of reasons, including the need to provide habitat for the endangered southern California 

steelhead. Ventura River Reaches 3 and 4 (from Camino Cielo Road below Matilija Dam to the confluence with Weldon 

Canyon, just north of Canada Larga Creek) are on the Section 303(d) list of impaired waterbodies for diversion and 

pumping. In adding these reaches to the 303(d) list, the Regional Water Quality Control Board associated 

groundwater pumping and surface water diversion with impacting the cold freshwater habitat needed by the 

endangered southern California steelhead (USEPA 2012).  

The link between groundwater pumping and streamflow in the Ventura River watershed is not well understood at this 

time, because neither the collection of sufficient field measurements nor the development of a groundwater model 

have been undertaken. A model developed in 2009 to understand surface water hydrology in the watershed lacked 

critical information about these surface water–groundwater relationships, and this missing information prevented a 

comprehensive model of the watershed’s overall hydrology. 

Improving understanding of this surface water–groundwater relationshiphow the magnitude, timing, and location 

of groundwater pumping affects the flow in the river and creeksis considered a significant “data gaps” in the 

watershed for better managing water supplies among multiple competing needs.  

Over the years, various studies have made preliminary estimates of the amount of water flowing between surface 

water and groundwater. Without more sophisticated measurements and analyses, these findings are understood to be 

preliminary and based on insufficient data. Here are the key studies focused on this interaction and some of their 

findings: 

The Draft Environmental Impact Report for the Ventura River Conjunctive Use Agreement, prepared by EDAW 

[consultants] in 1978, found a very close correspondence between the groundwater level in a well located on 

the floodplain adjacent to the Ventura River just above Highway 150 bridge and the surface flow 250 feet 

below the mouth of the San Antonio Creek (in the “live reach”): when the water level in the well falls below 

approximately 495 feet msl (mean sea level), surface flow in much of the live reach stops (though some pools 

remain). A flow of 1 cfs or more in the live reach corresponds with a water level in this well of greater than 

507 feet msl. When the groundwater in the Upper Ventura River Basin is depleted or nearly depleted, flows 

due to rising groundwater springs in the area of San Antonio Creek will cease (EDAW 1978).  

The Surface Water-Groundwater Interaction Report, a comprehensive study prepared by Entrix in 2001 as 

part of work towards a Habitat Conservation Plan for the Ventura River, estimated that annual groundwater 

contributions from the Upper Ventura River basin to surface water flow at Foster Park range from between 

approximately 3,000 to 10,000 AF per year (Entrix 2001). To put this into perspective, the annual median 

flow at Foster Park between 1930 and 2013 was approximately 6,226 AF (USGS 2014b). 
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The HSPF model of the Ventura River watershed, developed by Tetra Tech in 2009, estimated that 7,375 AF of 

water from streams in the watershed infiltrates into groundwater basins annually, and that 4,252 AF of 

groundwater is contributed back to surface waterbodies annually (Tetra Tech 2009a, Table 6-6).  

A groundwater budget study for the Upper and Lower Ventura River Basins, prepared by Daniel B. Stephens 

& Associates in 2010, estimated a net of 2,290 AF of surface water from the river, plus 2,003 AF of water from 

Lake Casitas, infiltrates into the Upper Ventura River Basin; and that in the Lower Ventura River Basin a net of 

1,254 AF of groundwater discharges to surface water (DBS&A 2010, Tables 13 & 14). 

A surface water-groundwater interaction study focused on the City of Ventura’s groundwater extractions in 

the Foster Park area concluded about this area of the river: “As long as there is surface flow in the river, the 

alluvial aquifer is completely refilled in less than a week (2 to 4 days) after cessation of city pumping.” 

(Hopkins 2010) 

The Ojai Basin Groundwater Model estimated that an average of 2,282 AF per year are discharged to San 

Antonio Creek from the Ojai Valley Basin (DBS&A 2011).  

In addition to the contribution to streamflow that comes from groundwater basins, natural springs that contribute 

flow are found throughout the watershed (Entrix & URS 2004). 

WASTEWATER 

The watershed’s primary wastewater treatment plant sits next to the Ventura River just below Foster Park about five 

miles from the ocean. Managed by the Ojai Valley Sanitary District (OVSD), it produces highly treated water, called 

effluent, which is discharged to the Ventura River. The contribution from the treatment plant averages 2.1 million 

gallons, or 6.44 AF, per day, which is equivalent to an average year-round streamflow of approximately 3.3 cubic feet 

per second (cfs). During the rainy season, this contribution to streamflow is a relatively small portion of the total 

volume of water. However, during the dry season, the effluent can exceed 50% of the streamflow below the treatment 

plant (Entrix & Woodward Clyde1997). 

URBAN AND AGRICULTURAL RUNOFF 

Some storm drains in urban areas of the watershed continue to have a minor trickle of flow even in the driest times of 

summer. This water can come from a variety of urban sources, including irrigation runoff, car washing, other types of 

cleaning, leaking pipes, etc. This water can make its way to streams.  



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 58 

 

Urban Runoff in Fox Canyon Barranca, Summer After Two Dry Winters 

Urban developmentspecifically impervious surfaces such as roads, parking lots, and rooftopsalso prevents 

natural infiltration of rain water, thus decreasing recharge to groundwater, and increasing the amount of water 

entering the drainage network. In addition, because water runs off pavement and rooftops so quickly, these 

impervious surfaces also increase peak flows during storms. Increased urban development can thus put a strain on 

existing channel capacity (because there is insufficient width and depth to carry additional storm flows) and/or levees 

built to protect such developed areas. 

Excess agricultural irrigation water is also a possible contributor to streamflows. 

OUTPUTS 

Once in the drainage network, streamflow is discharged to the ocean, diverted for use, used by riparian plants, 

evaporated, or infiltrated into soil and groundwater basins. The HSPF model estimated, based on data from water 

years 1997 to 2007, that that about 71% of the water entering the stream network makes its way fairly quickly to the 

ocean by way of the Ventura River, 16% is diverted for consumption, while approximately 6% recharges groundwater 

basins, and 7% is lost to stream and reservoir evaporation (Tetra Tech 2009a).  

 
Figure 2.3.1.6 – Where Streamflow Goes: 16% of Streamflow Is Diverted for Use 
Data source: Baseline Model Calibration and Validation Report (Tetra Tech 2009a, Table 6-6) 
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Streamflow Characteristics 

Storms contribute the greatest volume of water to streamflow, and seasonal flows mimic rainfall seasonality. 

However, the watershed typically experiences only a few major storms a year. Outside of the direct runoff of these 

infrequent wet periods, it is groundwater that provides base flow, if it exists, to the Ventura River and its tributaries 

(RWQCB 2012). 

Streamflows fall into the “major flood” category on the Ventura River when flows hit 40,000 cfs or more as measured 

at Foster Park. This has occurred about once every 14 years since 1933. Between 1933 and 2011, the highest peak 

flow measurement obtained for the Ventura River at Foster Park was 63,600 cfs, measured on February 11, 1978 

(VCWPD 2013).  

 
Figure 2.3.1.7 –Monthly Average Streamflow at Foster Park, Water Years 1930-2013 
Data Source: USGS National Water Information System Website (USGS 2014b)  

Table 2.3.1.2 Monthly Average Streamflow (cfs) at Foster Park, Water Years 1960-2012 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Average 3.5 9.3 28.8 142.3 250.4 208.8 89.1 32.4 15.2 8.0 4.7 3.6 

Median 0.6 1.4 5.0 12.6 34.1 30.7 18.3 9.2 5.1 2.9 1.5 0.5 

Highest 41 278 234 1880 2919 1954 1351 408 158 64 36 29 

Water Year 1984 1966 1966 1969 1998 1938 1958 1998 1998 1998 1941 1998 

Lowest  0 0 0 0 0 0 0 0 0 0 0 0 

Water Year Multiple Years 
Data Source: USGS National Water Information System Website (USGS 2014b)  
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Figure 2.3.1.8 –Annual Average Streamflow at Foster Park, Water Years 1930-2013 
As this chart indicates, the historic annual average streamflow in the watershed, indicated by the green line, rarely occurs in 
actuality. This is because occasional extreme flows skew the average. Historic annual median streamflow, indicated by the 
orange line, are much more common. The “median” represents the midpoint of the set of data, such that half of the years 
had an average rate of flow less than the median and half had an average rate of flow greater than the median. 
Data Source: USGS National Water Information System Website (USGS 2014b)  

Table xxx. Storm Peak Flow Estimates (cfs) Based on Modeling 

Stream Name 10-Yr 
Peak 

50-Yr 
Peak 

Ventura River & Smaller Tributaries   

Below Matilija Ck/N Fork Ck Confluence 15,000 24,000 

Ventura River Baldwin Rd 16,000 24,800 

Ventura River Casitas Springs 35,200 56,600 

Ventura River Gauge at Foster Park 36,400 59,700 

Ventura River at Shell 41,300 67,900 

Matilija Creek   

Matilija Ck below dam and above N. Fork 12,500 18,800 

North Fork Matilija Creek   

N Fork Matilija (upper part) 3,830 10,380 

N Fork Matilija (lower part) 3,960 10,740 

San Antonio Creek & Tributaries   

Senior and Gridley 4,590 12,440 

San Antonio Ck below McNell Ck 5,760 15,630 
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Table xxx. Storm Peak Flow Estimates (cfs) Based on Modeling 

Stream Name 10-Yr 
Peak 

50-Yr 
Peak 

Reeves Ck above Thacher Ck 1,530 4,150 

Thacher Ck above San Antonio Ck 2,860 7,750 

San Antonio Ck below Thacher Confl. 7,490 20,330 

San Antonio Ck above Stewart Ck 7,620 20,690 

Stewart Cyn abv San Antonio Ck with Fox  1,070 2,920 

San Antonio after Stewart Confl. 8,590 23,320 

San Antonio Ck above Lion Confl. 7,760 21,050 

Big Canyon (Upper Ojai) 690 1,880 

Lower Lion Canyon Ck 3,430 9,310 

San Antonio after Lion Cyn Confluence 10,430 28,300 

San Antonio Ck above Ventura River Confl. 9,960 27,020 

Coyote Creek   

Coyote Creek above Ventura River 680 1,980 

Cañada Larga Creek   

Canada Larga above Ventura River 5,370 14,580 
This table shows model-generated estimates of 10-year and 50-year peak flows of various streams and stream reaches in 
the watershed. The largest peak flows ever measured in the watershed (63,600 cfs) were at the Foster Park gauge and were 
the equivalent of a 65-year peak flow.  
*Of the watershed’s major tributaries, Matilija Creek and San Antonio Creek are the biggest contributors of water. 
Source: Ventura River Watershed Design Storm Modeling Final Report (VCWPD 2010) 

EXTREMELY VARIABLE 

Like other watersheds in the region, streamflow patterns reflect the same extreme variation found in rainfall patterns. 

As shown in Table xxx, between 1930 and 2012, the average annual rate of flow of the Ventura River at Foster Park 

was 65.4 cfs, but this period saw an annual low of 0 cfs and a high of 382.8 cfs. Table xxx also indicates the equivalent 

volume of water from these flow rate amounts. The annual average runoff volume of the wettest water year was 

139,712 AF—over 585% greater than the annual average and 2,244% greater than the annual median. These 

numbers help illustrate the extremely variable nature of streamflow in the watershed.  

Table xxx. Annual AVERAGE Streamflow at Foster Park, Water Years 1930-2013 
 Avg. Median Low 

(1951) 
High 

(1995) 

Cubic feet/second 65.4 17.8  0.0 382.8 

Acre feet/year 23,863 6,226 0.0 139,712 
The annual average was calculated based on monthly average daily flows. 2012-2013 data is provisional.  
For comparison purposes, the annual average rate of flow (cfs) was converted into acre-feet for the year. 
Data Source: USGS National Water Information System Website (USGS 2014b)  

Table xxx. Annual PEAK Flows at Foster Park, Water Years 1933-2011 
 Avg. Median Low High 
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(1951) (1978) 

Cubic feet/second 10,675 3,660 0.0 63,600 

Acre feet/second 0.25 0.08 0.0 1.46 
For comparison purposes, the peak rate of flow (cfs) was converted into acre-feet per second. 
Data Source: Ventura County Watershed Protection District Hydrologic Data Server (VCWPD 2013) 

The median rate of flow is also provided in Table 2.3.1.4. The median represents the midpoint of the set of data, such 

that half of the years had an average rate of flow less than the median and half had an average rate of flow greater 

than the median. When data sets have an extreme range of variability, a few extreme numbers, such as a few extreme 

flood years, can skew the average. In such instances the median represents a much truer picture of “typical”—in this 

case, what flow is like in a typical year. Median flows, those closer to 17.8 cfs, are experienced much more often than 

average flows of 65.4 cfs. Table 2.3.1.5 shows similar data for peak flows at Foster Park between the years 1933 and 

2011. 

FLASHY & INTERMITTENT 

Streamflow in the Ventura River watershed responds very quickly to rainfall. During the rainy season, streamflows in 

the watershed are typically “flashy”—they increase, peak, and subside rapidly in response to storms. The rainy season 

is between October 15 and April 1, and rainfall tends to occur in just a few significant storms during this time. 

Streamflows generally peak in January through March and are lowest from August through October. See also “2.3.2 

Flooding” for a look at streamflow and flood events. 

Outside the rainy season, the amount of streamflow that persists, called “base flow,” depends upon how much rain fell 

the previous winter and therefore how much recharge the groundwater basins received and how saturated the soil 

became. Typically, after the rains have passed, the amount of water flowing in streams in the watershed diminishes 

fairly rapidly. For some streams, the “ephemeral” streams, this marks the end of flow altogether; for the “intermittent" 

streams or stream reaches, flow will continue on for some time; and for the “perennial” stream reaches, flow will 

continue all year except in exceptional drought periods.  

Of the six major streams in the watershed, only two, Matilija Creek and North Fork Matilija Creek, are typically 

perennial for their entire lengths, although sections of Matilija Creek do sometimes dry up. Some of the tributaries of 

the San Antonio Creek that are spring fed, such as Gridley Canyon and Senior Canyon creeks, are also known to be 

perennial in their upper reaches. All other major streams are typically intermittent for either their entire length or 

parts of it. In rare, very wet years, the Ventura River may have continuous flow to the ocean; however, in most years, 

flow is intermittent, with the river drying up in the “dry reach” between the Robles Diversion Facility and the 

confluence with San Antonio Creek. Many of the watershed’s smaller streams are ephemeral, existing only briefly after 

storms.  
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Figure 2.3.1.9 – Flood Hydrograph at Foster Park, December 2004 to January 2005 
Hydrographs illustrate how long it takes for streamflows (or “discharge”) to build up in response to rain. This example 
compares the intensity of rainfall (in blue) with the flood stage (in grey) in the Ventura River at Foster Park during the 
December 2004 to January 2005 flood events. The term “stage” refers to how high water levels rose at the streamflow 
gauge; when the gauge reads 2.5 feet, the river is flowing at a trickle. The hydrograph shows that streamflow had a delayed 
response to rainfall at the beginning of the storm, because the watershed’s dry and porous soils absorbed the initial rain. 
Twenty-three inches of rain fell during the period shown on the graph, but only about 6 inches of this rain flowed down the 
river, most of it during the second storm pulse.  
Data source: Ventura Stream Team 2001-2005 (Leydecker & Grabowsky 2006) 

Although the increased consumption of water by people in recent times has certainly influenced streamflow in the 

watershed, an extensive study of historical records by the San Francisco Estuary Institute’s, in their Historical Ecology 

study of the Ventura River, demonstrated that the intermittent nature of the Ventura River mainstem has been a 

condition of the river going back for over one hundred year. As it does today, when the river dropped out of the 

mountains and entered flatter terrain, surface flows commonly became intermittent. At the confluence with San 

Antonio Creek, and from Foster Park to the mouth of the river, flows were perennial (Beller et al. 2011).  

Surface Water Diversions, Dams and Reservoirs 

The natural flow of water through the stream network has been altered by diversions of water for human use. These 

include dams and surface water diversions, which are discussed below, but also the extraction of groundwater. See 

“2.3.3 Groundwater Hydrology” and “2.4 Water Supply and Demand” for information on groundwater withdrawals.  

There are two major dams within the Ventura River watershed: Casitas Dam, which forms Lake Casitas, and Matilija 

Dam, which forms the Matilija Reservoir. There are two minor dams: Senior Canyon Dam, which forms Senior Canyon 

Reservoir, and the Stewart Canyon Debris Basin Dam, which exists to slow storm flows and capture storm debris. 

There is also one subsurface dam in the Ventura River at Foster Park and two significant surface water diversions, the 

Robles Diversion and the Foster Park Diversion (although the Foster Park surface diversion has not been used since 

the mid 1990’s because the river has been dry in that location). The rights to divert smaller amounts of surface water 

are also held, and used, by many others in the watershed, including individuals, farms and ranches, and small water 

companies (SWRCB 2013). As of March 2014, 21 different entities were registered in the state’s eWRIMS (Electronic 
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Water Rights Information Management System) database as having rights to withdraw surface water or water from 

subterranean streams in the watershed (SWRCB 2014b). 

Lake Casitas and Robles Diversion 

Lake Casitas is the watershed’s principal water supply reservoir, providing water to users throughout the watershed 

and to the small adjoining coastal watersheds (including the Rincon area and the city of Ventura). Lake Casitas gets its 

water from Coyote and Santa Ana Creeks (~55%), which flow directly into the lake; and from Ventura River 

diversions (~45%), transported to the lake via the 5.4-mile Robles Canal from the Robles Diversion and Fish Passage 

Facility (Robles Diversion) located on the river. The relative amounts from these sources depend upon a variety of 

factors that change from year to year (Wickstrum 2013). The lake has a maximum storage capacity of 254,000 AF.  

The Robles Diversion is located on the western bank of the Ventura River about 1.5 miles downstream of the junction 

of Matilija and North Fork Matilija Creeks, and it includes a fish ladder to facilitate passage of migrating fish. In low 

rainfall years, little or no surface flow is the usual situation in the river at the diversion. When winter rains result in 

sufficient surface flows at the diversion, the amount of water diverted to the lake versus that required to be released 

downstream is dictated by a regulatory document called the Robles Fish Passage Facility Biological Opinion (NMFS 

2003). The Biological Opinion was prepared by the National Marine Fisheries Services as a required part of 

construction of a fish passage facility (which became operational in 2006) at the Robles Diversion. It also outlines 

complex operational and flow guidelines to provide for the migration and passage of the endangered southern 

California steelhead up and down the main stem of the Ventura River and through the diversion during the steelhead 

migration season, which is between January 1 and June 30. Outside of the migration season, the flow guideline is 

simpler: a minimum flow of 20 cfs must be released downstream to protect rights of downstream groundwater users. 

 

Robles Diversion Aerial 
Photo courtesy of Google Earth 
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Robles Diversion  
The Robles Diversion structure is located 1.5 miles downstream of the confluence of Matilija and North Fork Matilija Creeks, 
the beginning of the Ventura River. The concrete structure is located on the western bank of the river, and has diversion 
gates, bypass gates, and a fish ladder. A 350-foot-long by 9.5-foot-high earthen dam is located across the river to divert 
flows to the diversion structure (Entrix & Woodward Clyde 1997). Both photos were taken during the dry season when no 
water diversions were occurring. 

 

Figure 2.3.1.10 – Median Number of Days of Water Diversion via Robles Diversion & Median Volume of Water 
Diverted, Monthly: Water Years 1960-2013 
Source: Casitas Municipal Water District, 2014 
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Table 2.3.1.6. Diversion via Robles Diversion, Water Years: 1960-2012 

Number of Days of Diversion  Volume (acre-feet per year) 

Annual Average Annual Average 

Avg. Median 
High 

(1967) 

Low 
(1990, 1999, 2002, 

2007, 2013) 
Avg. Median High 

(1969) 

Low 
(1990, 1999, 2002, 

2007, 2013) 

52 38 198 0 11,376 6,007 50,080 0 
Source: Casitas Municipal Water District, 2014 

 

 

Figure 2.3.1.11 – Volume of Water Diverted via Robles Diversion, Water Years 1960-2012 
Source: Casitas Municipal Water District, 2014 
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Matilija Reservoir and Dam 

 

Matilija Dam and Reservoir 

Matilija Reservoir is an older, smaller reservoir built on Matilija Creek. It was originally built to hold 7,000 AF of 

water, but is now nearly full of sediment and holds less than 500 AF (USACE 2004b). During the 1950s and 1960s, 

irrigation water from Matilija Reservoir was delivered by gravity flow to the western Ojai Valley via a pipeline system, 

called the Matilija Conduit, originating at the face of the dam. In the past, reservoir water was also sometimes released 

in the winter through a gate valve in the dam to enhance diversions to Lake Casitas via the Robles Diversion, however, 

in 2011 this practice was discontinued because of regulatory concerns over in-stream water quality (Evans 2013). 

A concerted, multi-stakeholder effort to remove Matilija Dam has been underway since 1998 because the reservoir is 

no longer providing a water supply function, blocks the migration of the endangered southern California steelhead 

and restricts the natural transport of sediment to the Ventura River and coastal beaches. See “2.6.4 Matilija Dam” for a 

more detailed discussion about the dam. 

Foster Park Subsurface Dam and Diversion  

 

Foster Park Subsurface Dam & Diversion, August 2013 
This photo was taken in August after two dry winters.  

A small dam also exists in the Ventura River at Foster Park, an area of the river that naturally has regular flow, in part 

because underground geologic structures force subsurface flow to the surface. In 1906, in order to enhance the 
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amount of water available for diversion to the City of Ventura, this natural geologic feature was enhanced by 

construction of a subsurface diversion dam across the river. The dam crosses the Ventura River as well as the mouth 

of Coyote Creek (Entrix & Woodward Clyde 1997), and works in combination with subsurface collector pipes.  

The City of Ventura also has a surface diversion in the Ventura River in this area, however the intake for the surface 

diversion is located in a part of the river that has been dry since the mid-1990's, so no direct surface water diversions 

have occurred since that time (Hopkins 2013). In addition, the City has four wells, referred to as the Nye well field, 

located between 1,000 to 2,890 feet north of the subsurface dam (Entrix & Woodward Clyde 1997). Water from the 

city’s diversions and wells is conducted to the City’s water treatment plant downstream.  

Streamflow Monitoring 

Streamflow data is regularly monitored in the watershed by the Ventura County Watershed Protection District 

(VCWPD), the United States Geological Survey (USGS), Casitas Municipal Water District (CMWD), and Santa Barbara 

Channelkeeper (SBCK). The City of Ventura has also conducted intermittent streamflow monitoring.  

The VCWPD and USGS have websites that make these data available to the public. See also “2.6.3 Habitat Connectivity” 

for information on in-stream pool monitoring programs. 

Key Data and Information Sources/Further Reading 

HSPF Model 

In 2008, under contract from the Ventura County Watershed Protection District (VCWPD), Tetra Tech completed a 

hydrologic model for the Ventura River Watershed using the USEPA’s Hydrological Simulation Program-Fortran 

(HSPF). Data integrated into this model include precipitation, evapotranspiration, land use and land cover, soils, 

slopes and elevations, watershed segmentation, planning and zoning, fire regime, hydrography, channel 

characteristics, flood elevation modeling (HEC-RAS), reservoir management for Casitas and Matilija, diversion 

structures, debris and detention basins, groundwater recharge, discharge, and surface water interactions, irrigation, 

point sources, and stream gauging. While the HSPF model has the ability to account for some aspects of groundwater, 

groundwater-surface water interactions are a potential source of uncertainty because limited groundwater 

information was included in the majority of the model runs, and the model has limited capability for groundwater 

simulation and dynamic exchanges with surface water features. The HSPF model was validated against data from 

water years 1997-2007. Following the validation, the model was used to perform a natural conditions simulation to 

determine what the state of water resources in the Ventura River Watershed would be without human influence. The 

input data and the results of the model runs are listed in several reports:  

Data Summary Report, Ventura River Watershed Hydrology Model (Tetra Tech 2008),  

Natural Condition Report, Ventura River Watershed Hydrology Model (Tetra Tech 2009),  

Baseline Model Calibration and Validation Report, Ventura River Watershed Hydrology Model (Tetra Tech 2009a). 
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2.3.2 Flooding 

This section describes the recurring pattern of floods in the Ventura River watershed. The major flood 

typesriverine, alluvial, coastal, and urbanare defined, and the nature of these floods is described, including the 

role that the watershed’s steep mountains play in the flashy nature of local floods. Coastal floods and erosion, which 

stem not from fresh water but from saltwater, are also examined.  

Finally, existing infrastructure and systems that are in place to protect lives and the built environment are reviewed. 

Floods are of course natural events; it is only human-created infrastructureeither put in the pathway of flood flows 

or altering flooding conditionsthat presents the need to “manage” them. 

Some flood-related topics are covered in other sections of this report: precipitation in “2.2.1 Climate,” topography as 

well as the flood-related hazards of landslides, debris flows, and liquefaction in “2.2.2 Geology and Soils,” fires in “2.2.4 

Fire Regime,” and surface water flows in”2.3.1 Surface Water Hydrology.”  

 

San Antonio Creek Ranch, 1969 Flood 
Photo courtesy of Ventura County Star 

Flood Frequency & Intensity 

Ventura River watershed residents are no strangers to floods. Damaging floods, like droughts, are an unpredictable 

yet relatively frequent occurrence. What local officials consider “major” floods—peak flows of 40,000 cubic feet per 

second (cfs) or more (as measured at Foster Park)—have occurred once every 14 years on average since 1933. Some 

of the watershed’s bigger floods are in the “moderate” category, those with peak flows of 20,000 cfs to 39,999 cfs (at 

Foster Park). Major or moderate flood flows on the Ventura River occur once every 5 years on average. Sometimes 

multiple peak flow events are seen in the course of one rainy season. Two of the watershed’s six major peak flows on 

record occurred during one wet season: the flood of 1969; and of the 18 major and moderate flows on record, three 

occurred during the 2005 flood. Table 2.3.2.1 and Figure 2.3.2.1 summarize and illustrate significant flood flows since 

streamflow monitoring began in 1933.  
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Table 2.3.2.1. Ventura River Flood Flows Greater than 15,000 cfs, 1933-
2011 

Date Water 
Year 

Peak Flow 
cubic feet 
per second 

% Annual 
Exceedance 

Probability** 

Flood 
Category 

*** 

1978, February 1978 63,600 1.5% Major 

1969, January 1969 58,000 2.2% Major 

1992, February 1992 45,800 5.2% Major 

1995, January 1995 43,700 6.0% Major 

2005, January 2005 41,000 7.3% Major 

1969, February 1969 40,000 7.8% Major 

1938, March 1938 39,200 8.2% Moderate 

1998, February 1998 38,800 8.5% Moderate 

1980, February 1980 37,900 9.0% Moderate 

1943, January 1943 35,000 11.0% Moderate 

1952, January 1952 29,500 16.1% Moderate 

2005, January 2005 29,400 16.2% Moderate 

1983, March 1983 27,000 19.1% Moderate 

1952, March 1952 24,600 22.5% Moderate 

1934, January 1934 23,000 25.2% Moderate 

1986, February 1986 22,100 26.8% Moderate 

2004, December 2005 20,600 29.7% Moderate 

1944, February 1944 20,000 30.9% Moderate 

2011, March 2011 19,100 32.9% Flood 

2001, March 2001 19,100 32.9% Flood 

2005, February 2005 18,800 33.6% Flood 

1958, April 1958 18,700 33.8% Flood 

1945, February 1945 17,000 38.1% Action 

1969, January 1969 16,600 39.1% Action 

1973, February 1973 15,700 41.6% Action 

1941, March 1941 15,200 43.1% Action 
*Peak flows are as measured at the Foster Park gauging station. 
**The Annual Exceedance Probability (AEP) values indicate the chance that a flood will occur in any one year. A 1% AEP 
means there is a 1 in 100 chance that a flood will occur in any one year. AEP values are most accurate for the highest flows, 
but estimates are provided for the lower flows to indicate the general trend. See sidebar definition of 100-year flood and 
AEP. 
***Flood Category thresholds are different in different parts of the watershed, as determined by Ventura County 
Watershed Protection District. 
Data Source: Hydrologic Data Server (VCWPD 2013); (VCWPD 2014) 
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Figure 2.3.2.1 – Peak Flows Greater Than 15,000 cfs at Foster Park, 1933-2011 
The peak flows in this chart correspond to the flows described in Table 2.3.2.1.  

Definition: 100-Year Flood (also called Base Flood)—A misleading term that does NOT mean a flood that 
will occur once every 100 years. It is a flood that has a 1% chance of being exceeded in any given year. A 50-
year flood (which has smaller peak flows) has a greater chance, 2%, of being exceeded in any given year; and 
a 500-year flood (which has greater peak flows) has a lesser chance, 0.2%, of being exceed in any given year.  

1% Annual Exceedance Probability Flood—“Annual Exceedance Probability Flood” (AEP) is the current 
preferred term, because the intent is to describe the probability of a flood occurring, rather than the length of 
time (years) between floods. A 100-year flood could occur more than once in a short period of time.  

According to FEMA’s statistics, a 100-year flood has a 26% chance of occurring during a 30-year period, 
which also happens to be the length of many mortgages. People with mortgages living inside of the 100-year, 
or 1% AEP, flood hazard zone are subject to flood insurance requirements if their mortgage is backed by the 
federal government through the National Flood Insurance Program (VCWPD 2014; CRS 2013). 

The Ventura River’s greatest recorded peak flood flow, 63,600 cfs (in February 1978), was the equivalent of a 
65-year flood (VCWPD 2014). Since streamflow measuring began in 1929, the Ventura River has never 
experienced a 100-year (1% AEP) flood. 
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Table 2.3.2.2 Presidentially Declared 
Major Flood Disasters in Ventura County 

1962, February (Kennedy) 

1965, November-December (Johnson) 

1967, November-December (Johnson) 

1969, January (Nixon) 

1983, February-March (Reagan) 

1992, February  (Bush) 

1995, January-March  (Clinton) 

2005, January (Bush) 
Since 1962, there have been eight Presidentially declared major flood disasters in Ventura County. 
“A Presidential major disaster declaration puts into motion long-term federal recovery programs, some of which are 
matched by state programs and designed to help disaster victims, businesses and public entities.” (FEMA 2014) 
Data Source: Flood Histories of the Counties in the Alluvial Fan Task Force Study Area (Earp 2007) 

As described in more detail in “2.3.1 Surface Water Hydrology,” streamflows in the watershed are closely correlated 

with rainfall, and thus flood events are almost exclusively associated with rainfall events. As indicated in Table 2.3.2.1, 

most of the watershed’s major and moderate floods have occurred in January or February, well into the rainy season 

when soils may have already been saturated and “primed” for runoff. 

The total amount of rainfall, however, is not the only factor involved; it also matters when and how intensely the rain 

falls, how much rain previously fell, how saturated the soils are, and the condition of the stream channels, among 

other factors. Snowmelt is rarely a significant contributor in the Ventura River watershed. The snow that sometimes 

does fall on the mountains of the watershed generally melts gradually and fairly soon after fallingnot lasting long 

enough for a warmer storm to come along and cause the fast melting that boosts flood flows.  

As discussed later in the Coastal Flooding section, coastal flooding, caused by ocean water tide and wave inundation, 

often occurs when riverine flooding occurs, but can also occur independent of inland flooding. Table 2.3.2.3 

(Significant Coastal Floods) summarizes past floods in the watershed. 

Table 2.3.2.3 Significant 
Coastal Floods in the 
Watershed 

1907, December 

1939, September 

1969, December 

1977-78, Winter 

1982-83, Winter 

1988, January 

1997-98, Winter 

2010, January 
Coastal flooding, caused by ocean water inundation, often occurs when riverine flooding occurs, but can also occur 
independently of inland flooding. The years of significant coastal flooding have not always been the same as those of 
significant riverine flooding.  
Data Source: Ventura County Open Pacific Coast Study (FEMA 2011) 
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Of Water and Sediment 

Flooding in the Ventura River watershed is as much about sediment and boulders as it is about water. The erosive 

rocks of the Transverse Ranges supply a steady stream of boulders and sediment, easily eroded in the intense 

downpours that occur in the watershed’s upper elevations. When a flood is rolling down the river valley, the chocolate 

brown flow is thick with rocks, sediment, and other debris, and residents report the sound of thunder as boulders 

crash downstream. 

Debris from the river’s flood flows either makes its way out to sea or gets deposited along the way, typically in wider 

and flatter areas of the river channel. Piled up debris can also create islands in the river or change the path of the river 

altogether.  

 

Sediment Flowing Out to Sea, 2005 Flood 
Photo copyright David L. Magney 

Flood Hazard Zones 

FEMA, the Federal Emergency Management Agency, manages the National Flood Insurance Program and as part of 

that program creates and updates flood hazard maps, called Flood Insurance Rate Maps (or FIRM), for communities 

across the country. These maps indicate areas where there is a 1% or greater probability of inundation by flood in any 

year, now called a “1% annual exceedance probability (AEP) flood” (formerly referred to as the 100-year flood).  

Homes and buildings in areas mapped as having a 1% AEP are considered at high-risk for floods and are required to 

have flood insurance if they have mortgages from federally regulated or insured lenders. These areas have a 1% or 

greater chance of flooding in any given year, which is equivalent to a 26% chance of flooding during a 30-year 

mortgage (FEMA 2013). 
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Figure 2.3.2.3 – Flood Hazard Zone Map 
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Types of Floods & Where They Occur 

The Ventura River watershed experiences several distinct types of flooding: riverine flooding, alluvial fan flooding, 

coastal flooding, and urban drainage flooding, and has the potential for dam failure flooding.  

Riverine Floods 

Riverine flooding occurs when a stream or river channel receives so much water that the excess water flows over its 

banks and onto the adjacent floodplain. The periodic inundation of floodplains is a natural and important ecosystem 

function that renews nutrients and triggers cycle of successive vegetation.  

The steep terrain of the Ventura River watershed is carved by a network of streams that do their job of discharging 

water in a very short distance. The distance from the headwaters to the ocean is only 33.5 miles. Stormflows move fast 

in such a steep environment. Couple that with the intense downpours that can occur in the upper watershed, and the 

result is that streamflows sometimes cannot be contained by their banks.   

Floods in these conditions are called “flashy” because floodwaters tend to rise and fall in a matter of minutes. In the 

flood of 1992, as an extreme example, the rate of flow of the Ventura River rose from less than 100 to 46,700 cubic 

feet per secondan increase of 46,600%within about three hours. The Ventura can be a fiercely flashy river.  

 
City of Ventura’s Nye Well 1A, 2005 Flood 
The city’s Nye Well 1A replaced Nye Well 1, lost in a previous flood. The Feb. 2005 flood took out the rest of its 
replacement.  
Photo courtesy of Ventura Water, City of Ventura 
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Overflowing Manhole in San Antonio Creek, 2005 Flood  
Stormwater caught in the sewer system flows out the manhole. 
Photo courtesy of Ojai Valley Sanitary District 

In addition to the risks associated with water overflowing its banks, riverine floods also pose risks related to erosion. 

Properties adjacent to streams and rivers can be scoured and undercut during floods, threatening homes, roads, and 

infrastructure. The floods of 1969 and 2005 both washed out a number of sewer mainlines along the edges of San 

Antonio Creek and the Ventura River. In the 2005 flood, this caused raw sewage mixed with stormwater to spill into 

the river for several days.   

The high sediment loads carried and deposited by local streams is a very significant factor in local riverine flood risks. 

Deposited rocks and sediment readily fill established channels, which if not cleaned out can cause channel overflow 

and exacerbate flooding.  

Another important contributor to flooding is the wildland fires that occur in the forest and chaparral habitats that 

frame the watershed. After an intense fire, a waxy substance can be left on the soil from the burning of brush and 

trees, which makes the soil repel water. These “hydrophobic” soils decrease infiltration and increase runoff. A pattern 

of floods following fires has been observed for more than 90 years in southern California (Earp 2007).  
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Alluvial Fan Floods 

Alluvial fans are the fan-shaped deposits of rock and sediment that accumulate on valley floors at the mouths of 

canyons in steep, erosive mountains, typically in dry climates. The stream channels associated with alluvial fans are 

shallow and not well defined, and their path is unpredictable. In heavy rains, water runs off the steep mountains 

above alluvial fans very fast and with tremendous erosive force. The water picks up sediment, rocks, and boulders 

that can easily fill the shallow stream channels and cause floodwaters to spill out, spread out, and cut new channels. 

Alluvial fan floods can cause significant damage due to the high velocity of water flow, the amount of debris carried, 

and the broad area affected. 

 

East Ojai Avenue, 1969 Flood 
The stream channels associated with alluvial fans are shallow, not well defined, and unpredictable. 
Photo courtesy of Ventura County Star 

 

Highway 33 Destroyed at North Fork 
Matilija Creek, 1969 
The most damaging recorded riverine flood 
in the Ventura watershed occurred in 1969.  
Photo courtesy of Ventura County Star 
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Soule Park Golf Course, 2005 Flood 
Photo courtesy of Ventura County Watershed Protection District 

A significant area of the Ojai Valley’s East End appears on FEMA floodplain maps because of alluvial fan flood risk. 

Three alluvial fans occur in this area: Thacher Creek Alluvial Fan, San Antonio Creek Alluvial Fan, and Dron-Crooked 

Canyon Alluvial Fan (VCWPD 2009).  

 

Figure 2.3.2.4 - East Ojai 100-Year (1% AEP) Floodplain 
Note: These floodplain boundaries are scheduled to be revised in the fall 2014. 
Source: Alluvial Flood Plain Mapping (VCWPD 2009) 
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San Antonio, Thacher, McNell, Reeves, and Dron Creek-Crooked Creeks are associated with the alluvial fan flooding on 

the East End of Ojai. These creeks have some of the highest erosion rates in Ventura County (Hawks & Associates 

2005). This area of the watershed is dominated by citrus orchards, and flooding of the creeks can cause erosion and 

damage to the orchards, as well as to homes and roads. Residential neighborhoods built in these areas have a history 

of repeated flood damage. The Siete Robles neighborhood on Ojai’s East End, located directly on the “active” or 

depositional area of the alluvial fans, has seen severe flooding over the years. 

East End Alluvial Floodplain Map Update 

In a Cooperative Technical Partnership with FEMA, Ventura County Watershed Protection District performed 
a comprehensive floodplain study of the east Ojai area, which culminated in 2011 with a proposal to FEMA to 
revise the floodplain map of this area. In 2012, the Watershed Protection District jointly with FEMA 
completed the revision of the floodplain map as shown in Figure xxx. The revised map, which is very different 
than the current effective map, is scheduled by FEMA to become effective in September of 2014. 

 
Figure xxx – Revised East Ojai 100-Year (1% AEP) Floodplain Map, Scheduled to be Effective September 2014 
Source: Addendum to East Ojai Alluvial Fan Flood Insurance Study, Technical Support Data Notebook (VCWPD 2012) 

Coastal Floods 

Coastal flooding occurs when water from the ocean is driven onto land by storm surges, by storm-generated wind, 

tides and waves, or by tsunamis.  

Damaging erosion of the coast, beaches, and structures along the coast is the hazard presented by coastal flooding, 

and this hazard is exacerbated by the reduction in the natural transport of sand and gravel to replenish local beaches. 
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Rising sea level from climate change also presents a potential coastal flooding hazard. Backwater flooding at the river 

mouth, where the flow of the river to the ocean is “backed up” by exceptionally high ocean water or sand berms, is a 

type of flooding that is possible under conditions of higher sea level. An example of backwater flooding that regularly 

occurs just outside of the watershed is the drainage to the coast on San Jon Road in Ventura. 

 

Backwater Flooding at San Jon Road, Ventura 
Photo courtesy of Paul Jenkin 

Coastal flooding often occurs at the same time that riverine flooding occurs because both are associated with major 

storms, but this is not always the case. Sometimes powerful storms can flood or significantly erode the coast but not 

drop enough water to cause significant riverine flooding in the watershed.  

 

Ventura Pier 1998 
Photo courtesy of Paul Jenkin 

The boundaries of the watershed at the coast extend from the upper end of the City of Ventura’s Seaside Wilderness 

Park adjacent to Emma Wood State Beach to just west of the tall Crowne Plaza Hotel at California Street. Coastal 

development in this area consists primarily of the 62-acre Ventura County Fairgrounds, several apartment complexes, 

and the Ventura Promenade.  
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Relative to other parts of the coastline, this area is sheltered from ocean storm swells by both Point Conception and 

the Channel Islands (BEACON 2009). Nonetheless, Emma Wood State Beach and the Ventura Promenade in front of 

the Ventura County Fairgrounds—both located on the river’s deltahave experienced repeated coastal flooding and 

erosion damage over the years. Emma Wood State Beach is eroding at a rate of about 0.6 feet annually, and past 

storms have caused extensive damage and led to its temporary closure (Ventura County 2011a). 

A reduction in the natural flow of sediment and sand to the beach is one of the reasons the ocean has been able to 

cause so much erosion here. The natural supply of sediment to the beaches in this region of the coast is principally 

from the steep gradient mountain creeks of the Santa Ynez and Topatopa Mountains. Over half of this natural sand 

and gravel supply is now blocked from reaching the beach, largely by Matilija Dam, but also by other dams, diversions, 

and debris basins (Beller et al., 2011). 

Erosion of the coastal bluffs northwest of the Ventura River delta has historically contributed sediment to local 

beaches, but this natural process has also been modified. The Rincon Parkway, the 17-mile stretch of coastline above 

the mouth of the Ventura River, is almost all protected with either seawalls or revetments that were installed to 

protect the railroad, freeway, and development from erosion and the impact of waves (BEACON 2009). 

The city of Ventura is a beach town; its inviting and accessible beaches are a central part of its cultural identity, and 

the health and maintenance of these beaches and coastal habitats is strongly supported by watershed stakeholders. A 

well-used promenade and bike path runs along the coast east of the river mouth in front of the fairgrounds and 

connects to paths up and down the coast, as well as up the river. This area of the coast is a highly regarded surfing 

spot, a point break known as “Surfer’s Point.” Erosion of the beach in this area is a significant issue of concern in the 

watershed. The bike path and parking area lost more than 60 feet of land in some places since originally installed. See 

“2.2.3 Geomorphology and Sediment Transport” for a discussion on the innovative “managed retreat” project being 

implemented in this location to address the loss of beach sand. 

 

Surfer’s Point in Front of Ventura County Fairgrounds, 1995 
Photo courtesy of Paul Jenkin 

Urban Drainage Floods 

Storm drain infrastructure (systems of ditches, culverts, pipes, and lined channels designed to quickly move storm 

flows out of urban areas) can also be overwhelmed by storm flows and cause flooding. These systems can be 
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undersized or poorly designed, become damaged, or get clogged by debris. When this happens, flooding can occur in 

areas outside the expected flood zone. Urban drainage problems can also result in areas protected by levees because 

the natural flow towards the river is blocked by the levee itself. Urban drainage flooding is primarily nuisance flooding 

since significant flows are not usually involved. This type of flooding does not generally pose a serious threat to life 

and property. 

The siting of development in natural wetlands is another reason for urban drainage flooding in the watershed. 

Springs, vernal ponds, and other types of wetlands are commonly associated with geological faults. The highly folded 

and faulted Ventura River watershed, one of the most tectonically active uplifting regions of the world, has quite a 

number of fault-associated wetlands scattered throughout the area (Ferren 2004). Some areas in the watershed are 

known for having a very high water table, which can also present urban drainage flooding problems.  

 

Ojai Meadows Preserve Restoration 
The restoration of the Ojai Meadows Preserve in Meiners Oaks by the Ojai Valley Land Conservancy is addressing a historic 
urban drainage problem by re-establishing the natural wetland drainage in that area.  
Photo courtesy of Rick Wilborn 

STORMWATER INFILTRATION INFRASTRUCTURE 

Impervious surfaces—rooftops, roadways, and parking lots—in urban areas exacerbate flood flows because water 

flowing over these surfaces cannot infiltrate or evapotranspire; it simply flows off, fast. The result is that both peak 

streamflow rates and runoff volumes can be increased by impervious surfaces. Groundwater recharge is also 

diminished. Another impact of impervious surfaces is that they accumulate pollution and sediment, which increases 

nutrients, bacteria, and other pollutant concentrations in local channels, rivers, and the ocean. 

As a result of these impacts to water quality, state and local regulators have developed stormwater “best management 

practice” (BMP) programs and requirements to increase the retention and infiltration of stormwater onsite, so that 

the amount and quality of water leaving the site during storms more closely matches that of predevelopment 

conditions. These BMPs include such things as bioswales, rain gardens, vegetated filter strips, small neighborhood 

retention basins, and other types of infiltration systems (and curb cuts that direct runoff into these infiltration 
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systems); as well as pervious pavements, green roofs and other systems. The photos below illustrate some of these 

systems installed in the watershed. 

 

Bioswale, Surfer’s Point, Ventura 

  

Bioswale, Hwy 33, Mira Monte 
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Pervious Parking Lot, Ojai 
Photo courtesy of Lisa Brenneis 

Dam Failure Floods 

Flooding as a result of dam failure is another type of flooding that could potentially occur in the watershed. Dam 

failure can result in severe flooding because the flows are much larger than the capacity of the downstream channels. 

Four dams are of sufficient size to be regulated for safety in the watershed: Casitas Dam, Matilija Dam, Senior Canyon, 

and the dam associated with Stewart Canyon Debris Basin. Because of the size of Lake Casitas, the Casitas Dam poses 

the greatest flooding threat. Depending on whether the dam is federally or locally owned, dams are under the 

regulatory jurisdiction of either an agency of the Federal government, as is the case for Casitas Dam, or under the 

California Division of the Safety of Dams (DSOD), as is the case for Matilija Dam, Senior Canyon Dam, and Stewart 

Canyon Debris Basin (USACE 2004b). Table 2.3.2.4 summarizes the four dams/debris basin in the watershed. 

Table 2.3.2.4 Regulated Dams in the Ventura River Watershed 

Dam Owner Regulatory 
Jurisdiction 

Capacity  
acre-feet Flood Route 

Casitas Dam U.S. Bureau of Reclamation U.S. Bureau of 
Reclamation 254,000 Coyote Creek, Ventura 

River 

Matilija Dam Ventura Co. Watershed 
Protection District 

California 
DSOD 500 Matilija Creek, Ventura 

River 

Senior Canyon 
Dam 

Senior Canyon Mutual Water 
Company 

California 
DSOD 78 Senior Canyon, San 

Antonio Creek 

Stewart Canyon 
Debris Basin 

Ventura Co. Watershed 
Protection District 

California 
DSOD 64.6 

Stewart Canyon Creek 
Channel, Stewart 
Canyon Creek, San 
Antonio Creek 

Data Source: (URS 2005; Cardno Entrix 2012; USACE 2004 and 2004b, Magney 2005) 
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Figure 2.3.2.5 - Casitas Dam 
Photo courtesy of US Bureau of Reclamation 

The Casitas Dam is located in an area of high seismicity, which presents a potential hazard to the dam’s integrity, as 

described in the following excerpt: 

“Casitas Dam is located in an area where the earth’s crust is being compressed rapidly (on a geologic time 
scale). As a result, the area surrounding the dam contains numerous active faults, including the Red Mountain 
thrust fault less than 2 miles from the dam. A peer-reviewed study shows this fault to be capable of producing 
an earthquake of approximate magnitude Mw7. The resulting accelerations could exceed 0.7 times the earth’s 
gravity (0.7 g). A seismic hazard assessment was performed considering the Red Mountain Fault as well as 
other nearby faults. This evaluation concluded that there is from 1 chance in 100 to 1 chance in 300 in any 
given year of accelerations exceeding 0.6 g. This probability is unusually high, even for California.” 

Design Summary, Casitas Dam Modification (USBR 2001) 

Much of the embankment of the dam bears upon stream-channel alluvial substrate (USBR 2001), a material that is 

susceptible to liquefaction during earthquakes (URS 2005a). Liquefaction occurs when ground shaking causes loose, 

saturated soil to lose cohesive strength and act as a viscous liquid for several moments (Ventura County 2011a). 

To address concerns about the potential liquefaction of the alluvium substrate under Casitas Dam in a severe 

earthquake, upgrades to the facility were made in 2001, including stabilization of the downstream slope and 

modification of the crest to accommodate instability of the upstream slope (USBR 2007). At the crest, the earth filled 

Casitas Dam originally measured 40 feet from lakeside to the face of the dam. The foot of the dam was 1,750 feet thick. 

This seismic retrofit increased the thickness of the dam by 110 feet (CMWD 2013). 

Flood Protection Infrastructure 

The primary flood control infrastructure in the watershed consists of levees; debris basins; stormwater channels, 

drainages, pipes and culverts; and bank revetments such as riprap. Dams and reservoirs can also provide some 

potential flood control functions. Most of the flood management infrastructure in the watershed is designed, managed 

and maintained by the Ventura County Watershed Protection District. 

Levees 

There are three major levees along the Ventura River, all owned and operated by the Ventura County Watershed 

Protection District. Of the 16.23 miles of the mainstem of the Ventura River, 4.93 miles (30%) of the length of the river 

has a levee on one side. 

Federal regulations administered by FEMA require levee owners and operators to certify that their levees will 

continue to provide a barrier to the base flow flood (generally the 1% AEP flood) in order for FEMA to accredit such 

flood protection levels on Digital Flood Insurance Rate Maps (DFIRMS). In November of 2009, the Ventura County 

Watershed Protection District (VCWPD) completed the mandated engineering evaluations for the levees in the 

watershed.  

The three levees in the watershed were found to have deficiencies such that in their current condition they could not 

be certified, by the November 2009 compliance deadline, as fully meeting federal standards.  
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Table 2.3.2.5- Levees in the Ventura River Watershed 

Levee Year  
Built Location Length 

(miles) Built to Protect 

Ventura River Levee 1948 From Pacific Ocean to Canada de San 
Joaquin, city of Ventura 2.65 City of Ventura 

Live Oak Levee 1978 
From Santa Ana Blvd. Bridge to the Live 
Oak Diversion (~where Riverside Rd. 
meets Burnham Rd.), Oak View 

1.28 Live Oak Acres 

Casitas Springs 
Levee 1979 From Santa Ana Blvd north to Riverside 

Rd., Casitas Springs 1 Casitas Springs 

Data Source: (Cardno Entrix 2012; USACE 2004b) 

One of the consequences of not meeting certification requirements is that property owners behind the non-certified 

levees would, when new FEMA flood hazard maps are created, be in a flood hazard zone. At that time, property 

owners with federally backed mortgages would be subject to mandatory federal flood insurance requirements. 

FEMA’s DFIRMS do not get updated often, and a number of studies and steps need to happen before they are updated 

for the Ventura River watershed. FEMA has not yet released an official date when it plans to issue new DFIRMs for the 

watershed. The projected earliest release date for new DFIRMs for the areas protected behind the three levees would 

be sometime during 2016 (VCWPD 2013d). 

The Matilija Dam removal project, called the Matilija Dam Ecosystem Restoration Project, involves installing and 

upgrading a number of flood control structures in the river, including enhancing the Casitas Springs and Live Oak 

levees, as well as constructing a new levee at Meiners Oaks. Design work is already in process, and if sufficient 

construction funding can be secured for these levee rehabilitation projects, federal levee certification requirements 

should be met for these two levees.  

For the Ventura River Levee, the VCWPD is engaged in preliminary design engineering work in support of levee 

retrofit and/or enhancement projects required to certify the levees, and is researching possible sources of funding. 

Debris and Detention Basins 

Debris basins are a very important component of flood control systems in areas where streams carry high sediment 

loads. Typically placed at canyon mouths, debris basins capture the sediment, gravel, boulders, and vegetation that are 

washed out of canyons during storms. The basins capture the material and allow the water to flow into downstream 

drainage channels. Removing sediment and debris helps prevent blockage of channels and associated flooding. One of 

the drawbacks of debris basins is that by removing the sediment from the water, the flowing water becomes “hungry” 

for sediment and as a result increased erosion and scour downstream of debris basins has been observed (VCWPD 

2013a).  

There are four functioning debris basins that collect sediment from drainages before they enter the mainstem of the 

Ventura River: Dent, Live Oak, McDonald Canyon, and Stewart Canyon. All of these basins are owned and operated by 

the Ventura County Watershed Protection District. 

Some basins have been designed specifically as “detention basins,” which detain large volumes of water during the 

early phases or peak of a storm event, then slowly release the water over time. Detention basins reduce the peak 
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downstream flows, which reduces flooding, but they also act to retain debris. Similarly, basins designed primarily as 

debris basins also help to attenuate peak flow, depending on their storage capacity.  

Table 2.3.2.6 Debris Basins in the Ventura River Watershed 

Basin Year  
Built Location Watershed 

Area (acres) 

Maximum 
Debris Storage 

Capacity 
(cubic yards) 

Expected Debris 
Production for 1% AEP* 

Flood  
(cubic yards) 

Dent Debris Basin 1981 Ventura, behind De 
Anza Middle School 19 4,100 1,624 

Live Oak Diversion 
Dam 2002 

Oak View, west of 
Burnham Rd. 
between Santa Ana 
Rd. and Hwy 150 

794 28,700 20,952 

McDonald Canyon 
Detention Basin 1998 

Meiners Oaks, east 
of Hwy 33/Fairview 
Rd junction 

573 23,400 20,179 

Stewart Canyon 
Debris Basin 1963 Ojai, at north end of 

Canada St. 1,266 328,300 209,000 

*Annual Exceedance Probability  
Data Source: (VCWPD 2005a; Cardno Entrix 2012) 

STEWART CANYON DEBRIS BASIN 

The Stewart Canyon Debris Basin is worth special mention. It is so massive that it stands out in aerial photos of the 

city of Ojai. The basin sits at the base of Stewart Canyon, one of the primary drainages off of Nordhoff Peak. Stewart 

Canyon naturally drains through the center of the city of Ojai, and in the flood of 1938 this became a big problem. A 

1938 newspaper stated, “The Arcade was awash from a cascade down Montgomery Street and Signal Street. Lion and 

Aliso were also completely flooded as water raced down Stewart Canyon.” (OVN 1969)  

 

Downtown Ojai Before Stewart Canyon Debris Basin was Built, 1938 Flood 
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This flood provided motivation for the construction of the Stewart Canyon Debris Basin, which is credited with saving 

the city of Ojai from major property damages and loss of lives. It is estimated that over 200,000 cubic yards of 

material were deposited in the basin by the January and February 1969 storms (City of Ojai 1991). 

Dams and Reservoirs 

The Matilija Reservoir no longer serves a significant flood control function due to being largely full of sediment. The 

capacity at Lake Casitas (if available) provides attenuation of flood flows downstream of the dam, as the stormwater 

from upper Coyote Creek and Santa Ana Creek flows into the lake. The exception to this is if the lake is full. 

Additionally, up to 500 cfs can be diverted from Ventura River to Lake Casitas, however, this diversion has little effect 

on large Ventura River peak flows (Entrix & URS 2004). See “2.3.1 Surface Water Hydrology” for more information on 

the watershed’s dams and reservoirs. 

Flood Monitoring 

The Ventura County Watershed Protection District (VCWPD) maintains a Google Maps interface that provides current 

(almost real-time) streamflow observations. The monitoring location icons are color-coded to indicate the current 

flooding status. By clicking on a specific monitoring location icon, a window opens with last observed flow data and 

forecast information. By then clicking on the monitoring location link within this window, more detailed information 

is provided on flood flow categories and potential flood impacts for that location. Website: 

www.vcwatershed.net/fws/VCAHPS/#.   

See “2.3.1 Surface Water Hydrology” for a summary of the other streamflow monitoring programs in the watershed.  

2.3.3 Groundwater Hydrology 

This section summarizes the physical location, capacity, and dynamics of the Ventura River watershed’s major 

groundwater systems. These groundwater systems form essential water storage and transport functions in the 

watershed. For the water quality aspects of groundwater in the watershed, see “2.5.2 Groundwater Quality,” and for 

the water supply aspects of groundwater in the watershed, see “2.4 Water Supply and Demand.”  

The watershed’s groundwater basins generally lie within geologic depressions that have filled with “alluvium,” 

layered sediments primarily deposited by streams over long periods of time. The deposited material includes coarse 

deposits, such as sand and gravel, and finer-grained deposits, such as clay and silt.  

The boundaries of the groundwater basins are essentially defined by the alluvium that fills the basins and overlies 

low-permeability rock or, in a few cases, large geologic fault blocks (VCFCD 1971). When the groundwater basins are 

full, the water table often occurs at relatively shallow depths, sometimes a matter of feet below ground surface, with 

depths varying depending on location.  

There are four groundwater basins of significance in the Ventura River watershed: Ojai Valley Basin, Upper Ventura 

River Basin, Lower Ventura River Basin, and Upper Ojai Basin. Some sources consider the Upper and Lower Ventura 

River Basins to be sub-basins of one large Ventura River basin. A fifth small basin, the San Antonio Creek Basin, was 

identified as a separate basin in the extensive 1971 study prepared by the Ventura County Flood Control District (now 

http://www.vcwatershed.net/fws/VCAHPS/
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Watershed Protection District (Entrix 2001), but this small, shallow basin is now considered part of the Upper 

Ventura River Basin by the State of California (CDWR 2003) and the Ventura County Watershed Protection District. 

The Ojai Valley Basin, which lies under the city of Ojai and the Ojai Valley’s East End, has the largest capacity of the 

four groundwater basins. It is relatively deep, bowl-shaped, and is heavily relied upon for serving municipal and 

agricultural water users. It is the only basin in the watershed that has a formal management oversight entitythe Ojai 

Basin Groundwater Management Agency (OBGMA)with specific authority to manage the supply and demand of the 

groundwater resource (Senate 1991). 

The Upper Ventura River Basin, which lies under and adjacent to the Ventura River from the upper end at the Matilija 

Creek–North Fork Matilija Creek junction down to Foster Park, supplies the greatest volume of groundwater in the 

watershed, even though its water holding capacity at any one time is not the largest. This basin is tilted at a slight 

southward gradient, unconfined (see the “Unconfined and Confined Aquifers” section later), and much shallower than 

the Ojai Valley Basin (SWRCB 1956; Entrix 2001). 

The Lower Ventura River Basin is similar to the Upper Ventura Basin in that it primarily underlies the river. The basin 

begins at Foster Park and extends to the coast (deep layers of this basin extend offshore as submerged alluvial delta 

deposits). This basin has water quality limitations (VCFCD 1971) and is used minimally for industrial or agricultural 

needs. 

The Upper Ojai Valley Basin is a fairly deep, bowl-shaped basin. It is an important source of water for residential users 

in Upper Ojai, as well as some agricultural users. Less hydrologic information is known about this basin than the 

others. Each of these basins is described in more detail below in the “Groundwater Basins” section. 
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Figure 2.3.3.1 – Groundwater Basins Map 
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Data source: See the Groundwater Basins Map Data Sources table below. 

Table 2.3.3.1 – Groundwater Basins Map Data Sources 

Map Table Column Data Source 

Acres & Sq. Mi. VCWPD map (shapefiles).  

Shallow Depth to 
Water 

Lower VR Basin—2012 Groundwater Section Annual Report (VCWPD 2012). 
Other basins—Estimates provided by local groundwater consultants Jordan Kear (Kear 
Groundwater) & Greg Schnaar (DBS&A). 

Max. Capacity All basins except Lower VR - Bulletin 118: California’s Groundwater (CDWR 2003). 
Lower VR Basin—The capacity provided in Bulletin 118 is exceedingly high, possibly because the 
number accounts for very deep aquifer layers, or parts of aquifers that historically extended 
offshore (SWRCB 1956). Greg Schnaar (DBS&A) prepared a calculation that estimated the capacity 
for just the unconsolidated, onshore alluvium basin.  

Avg. Well Yield Bulletin 118: California’s Groundwater (CDWR 2003). 

Active Wells Watershed Protection District database 

Approx. Safe Yield Upper & Lower VR Basin—Estimate by Greg Schnaar (DBS&A) based on the report Groundwater 
Budget and Approach to a Groundwater Management Plan Upper and Lower Ventura River Basin 
(DBS&A 2010). Note: this report estimated the safe yield of the Upper VR Basin as 12,732 AF, 
however this included the Coyote Creek drainage/Lake Casitas area as part of the basin. These 
areas are now not considered by VCWPD to be part of the Upper VR Basin, so Schnaar provided a 
revised estimate of 9,482 AF. 
Ojai Valley Basin—Groundwater Model Development, Ojai Basin (DBS&A 2011), median well yield. 

Recharge and Discharge 

Groundwater recharge occurs when surface water percolates to groundwater and adds to the total volume in storage.  

Surface water makes its way into groundwater basins by percolation of  

1)  Streamflow in established drainages (such as the Ventura River, San Antonio Creek, and other streams). Stream 

reaches that lose water to the underlying aquifer are called “losing reaches”; 

2)  Rain falling directly on wetlands and valley floors; 

3) Reservoir leakage; 

4)  Irrigation water (in excess of plant use); and  

5)  Septic system effluent seepage (to a minor extent). 

6)  Enhanced recharge systems designed to increase the amount of water stored in aquifers.  

In addition, water finds its way into groundwater basins by inflow from bedrock and neighboring groundwater basins 

(DBS&A 2010; CDWR 2003). 

Since unconfined aquifers are permeable and open to infiltration from the surface, they can recharge quite rapidly 

during wet periods. This is especially the case in the Ventura River watershed, where groundwater basins are for the 

most part surrounded by mountains of impermeable bedrock that essentially funnel water into the alluvial basins. 

The sediments in the watershed’s stream channels tend to be loose and unconsolidated deposits of gravel and 

sandvery permeable materials that water readily infiltrates. Underlying faults and folds are also found in these 
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streambeds and may facilitate downward flow into aquifers and, by inhibiting subsurface underground flows, can 

delay or retain available water, enhance percolation time, and cause springs (Entrix 2001).  

The following study excerpt describes, for example, how important the inflow of San Antonio Creek is to the recharge 

of the groundwater basin (the Upper Ventura River Basin) where the City of Ventura has their well field, and how 

quickly the basin can recharge: 

“We conclude that the inflow from San Antonio Creek is a direct and significant influence on flow in this reach 

of the River system during the low-flow conditions observed by the study. We also conclude that high 

streambed infiltration rates and high aquifer hydraulic conductivity values result in a very rapid rate of 

groundwater recharge. These conditions result in a quick groundwater level response to changes in City 

production. Based on data provided from the controlled shutdown period when the wells were turned off, we 

conclude that when the surface flow entering the Foster Park reach from the live reach of the River is 5 cfs or 

greater, the alluvial aquifer affected by City wellfield diversions is completely refilled within a week (or 

sooner) after cessation of City pumping.” 

 Preliminary Hydrogeological Study, Surface Water/Groundwater Interaction Study, Foster Park (Hopkins 

2013) 

As an example of the rapidity of recharge, the heavy rainfall that occurred in winter of 1952 was enough to return the 

groundwater in the Ojai Valley Basin to near maximum levels, even though the basin was at historic low levels 

following five years of deficient rainfall (Kear 2005). In a more recent example, following a four-day, 7.3-inch storm in 

the spring of 2014, the groundwater level in one of Ventura River County Water District’s (non-pumping) wells in the 

Ventura River floodplain (just above the Highway 150 Bridge) was raised 15 feet within 20 days and 22 feet within 40 

days (Rapp 2014). 
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Figure 2.3.3.2 – Aquifer Recovery, March & April 2014, Ventura River Co. Water District Well #2 
Following a four-day, 7.3-inch storm in the spring of 2014, groundwater levels in one of Ventura River County Water 
District’s (static/non-pumping) wells in the Ventura River floodplain (just above the Highway 150 Bridge) were raised 15 
feet within 20 days and 22 feet within 40 days. 
Source: Ventura River County Water District 

Discharge 

Discharge of water from groundwater basins in the watershed occurs via groundwater pumping for municipal, 

industrial, domestic, and agricultural purposes; consumption by riparian and other natural vegetation; outflow to the 

ocean or neighboring groundwater basins; and discharge into open channels or drainages (DBS&A 2010). During wet 

periods, artesian conditions or springs can occur when the elevation to which groundwater will naturally rise exceeds 

the ground surface elevation. This is not uncommon in the southwest part of Ojai Valley Basin (Kear 2005; DBS&A 

2011). 

Groundwater rising above the level of a stream bottom results in what is called a "gaining stream," where 

groundwater seeps out of the surface and flows downstream. For much of the yearand almost all of the dry-

seasonalmost all of the water in the Ventura River and its tributaries is from groundwater and springs (excluding 

the lower stretch of the river that is partially fed by treated wastewater). 

Only during storms, and for a relatively short period of time afterwards, do surface runoff and flows from soil water 

(water diffused in the soil) add to the base flow.  

Because the watershed and its basins follow the topography and slope toward the coast (SWRCB 1956; Entrix 2001), 

some groundwater also drains downward into other basins or is lost to the ocean. Coastal basins in the region are 

prone to seawater intrusion (CDWR 2003), because of the hydraulic connection between groundwater and seawater.  
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The basins along the Ventura River are relatively limited in terms of their water-holding capacity; they can be quickly 

depleted during dry periods by well extractions, evapotranspiration, and other discharge mechanisms. This may be 

especially true for the Upper Ventura River Basin, which has been referred to by locals as an “underground slide” 

rather than a “basin,” because the water flows down “stream” just like the aboveground river.  

Because of the relatively rapid discharge and recharge that occurs in the watershed’s groundwater basins, 

groundwater levels and storage volumes can fluctuate dramatically from one year to the next. However, historical 

analysis (on the Ojai Valley Basin) and the experience of pumpers indicate that the long-term average amount of 

groundwater in storage has been fairly stable (DBS&A 2011; CDWR 2003).  

SEASONAL GROUNDWATER LEVELS 

The following excerpt describes typical seasonal groundwater level variations in the two basins that are most 

developed in the watershed: 

“Groundwater levels in the Upper Ventura River Basin, the Ojai Basin, and the Lower San Antonio Creek Basin 

[now considered part of the Upper Ventura River Basin] fluctuate seasonally with the highest water levels 

occurring in the winter and early spring and the lowest levels occurring in the late summer and early fall. In 

general, groundwater levels in these basins recover rapidly following periods of precipitation and decline 

slowly under natural conditions, which is characteristic of unconfined groundwater basins. In the Upper 

Ventura River basin, groundwater levels in the vicinity of Meiners Oaks appear to fluctuate less than 

groundwater levels in the vicinity of Casitas Springs, which may be related to differences in groundwater 

extraction and/or potentially related to a threshold-response relationship for groundwater flow across the 

Santa Ana/Arroyo Parida fault.” 

 Surface Water-Groundwater Interaction Report for the Ventura River Habitat Conservation Plan (Entrix 

2001) 

Groundwater Basins 

Ojai Valley Basin 

The Ojai Valley Basin is one of the two most important basins in the watershed in terms of serving a large number of 

people and agricultural acres. It also contributes regular annual flow volumes to San Antonio Creek (DBS&A 2011), 

providing critical base flow and supporting its riparian habitat, which has value on many fronts including supporting 

the survival of the endangered steelhead. 

The Ojai Valley Basin is bounded on the west and east by non-water-bearing Tertiary age rocks, on the south by the 

Santa Ana Fault and Black Mountain, and on the north by the Topatopa Mountains (CDWR 2003).  

Major surface drainages that contribute influx or recharge to this basin include San Antonio Creek and the various 

tributary streams that drain the East End of the Ojai Valley and flow into San Antonio Creek. Steep slopes in these 

creeksespecially those flowing out of Senior Canyon, Horn Canyon/Thacher Creek, and Horn Canyon (VCWPD 

2009)are responsible for forming extensive alluvial fan deposits as the fast-moving, debris-laden water coming out 
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of the mountains slows, spreads out, and deposits suspended sediment. These deposits of sand and gravel, thickest 

closest to the mountains in the northeast portion of the basin, are largely responsible for filling the Ojai Valley Basin 

over time and forming the water-bearing aquifers of the basin (VCFCD 1971; Kear 2005). 

Unconfined conditions exist in the north and eastern portions of the basin, in the areas of the alluvial fan heads. 

Groundwater in the rest of the aquifer system is, depending on the amount of water in storage and groundwater level 

position, mostly confined to semi-confined in the central, southern, and western portions of the basin (Kear 2005).  

Groundwater generally flows in a southwesterly direction; however, it also flows towards the municipal wells in the 

central portion of the basin (DBS&A 2011). 

Bowl-like in shape, the basin is deepest in the center and southern areas where sediments have built up against the 

boundary defined by the Santa Ana Fault. The thickness of the water-bearing alluvium is as much as 715 feet (DBS&A 

2011). The primary storage areas are approximately four sand and gravel units that are each on the order of up to 100 

feet thick (Kear 2005). 

Ojai Basin Groundwater Model. The Ojai Basin Groundwater Management Agency commissioned the 

development of an advanced, linked distributed-parameter groundwater model (completed in 2011) to 

provide a quantitative method for understanding the impacts of rainfall cycles and droughts on groundwater 

levels in the Ojai Valley Basin, including the basin’s safe yield and the associated impacts to flow in San 

Antonio Creek (DBS&A 2011).  

Depth to water can be on the order of 300 feet in the eastern and northern alluvial fan-head portions of the basin 

(with seasonal variations between 50 to 90 feet). In the southern and western portions of the basin, depth to water is 

typically less than 50 feet (with seasonal variations on the order of 15 feet). The southwestern wells sometimes 

exhibit flowing artesian conditions when the basin reaches its storage limit during periods of high water levels (Kear 

2005).  

The maximum water-holding capacity of the basin is about 85,000 AF (CDWR 2003), the largest capacity of the 

watershed’s four basins.  

Upper Ventura River Basin 

The Upper Ventura River Basin also plays a major role in providing municipal and agricultural water. Of the four 

watershed basins, it has the largest surface area extent9,360 acres. With less depth than the Ojai Valley Basin, the 

Upper Ventura River Basin has the second largest water storage capacity at 35,118 AF (CDWR 2003). This storage 

capacity is small relative to annual surface water runoff (Entrix 2001). 

The basin is bounded on the south by the Lower Ventura River Basin, on the east by the Ojai Valley Basin and on the 

north and west by impermeable rocks of the Santa Ynez Mountains. The boundary between the Ojai Valley Basin and 

the Upper Ventura River Basin is roughly Camp Comfort to the south and the Arbolada to the north (Entrix 2001). 

Shallow bedrock and near surface faults in some places cause water levels to remain or rise near the surface (Entrix 

1997). The east-west trending Santa Ana Fault crosses the basin just below the Highway 150 Bridge.  
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Major surface drainages that contribute water to this basin include San Antonio and Matilija creeks and the Ventura 

River (CDWR 2003). Another indirect contributor of surface water is Lake Casitas. Drainage around and under Lake 

Casitas flows towards the bottom of Upper Ventura River Basin. It is estimated that about 2,003 AF of water a year are 

contributed from the lake to recharge of this basin (DBS&A 2010). 

The basin is unconfined, with generally thin water-bearing alluvial deposits. In some areas (e.g., near San Antonio and 

Coyote creeks), alluvium thickness is only 5 to 30 feet (CDWR 2003); below where the Santa Ana Fault crosses the 

Ventura River, alluvium attains a thickness of about 65 feet, whereas just north of the fault the thickness is greater 

than 200 feet (VCFCD 1971). This location is a good example of how faults can create enhanced groundwater deposits 

on the upstream side of a natural barrier to underflow. 

 

 

Figure 2.3.3.3 – Santa Ana Fault Crossing Ventura River  
Fault Data Source: Gutierrez, C.I., Tan, S.S., and Clahan, K.B, 2008, Geologic map of the east half Santa Barbara 30’ x 60’ 
quadrangle, California: California Geological Survey, Preliminary Geologic Map, scale 1:100,000 

This unconfined groundwater basin has an open and direct relationship with the surface water of the Ventura River 

(EDAW 1978; VCFCD 1971; Entrix 2001; DBS&A 2006; Tetra Tech 2009a; Hopkins 2010; DBS&A 2010). Much of the 

river bottom overlying the Upper Ventura River Basin is known locally as “the dry reach,” where in low to moderate 

rainfall years the surface water quickly disappears underground once storm flows have passedeven when the river 

is still flowing above and below this reach.  

The boundaries of the dry reach depend on the magnitude of the previous rainy season and the state of groundwater 

storage, but they generally extend from somewhere below the Robles Diversion to just above the river’s confluence 

with San Antonio Creek (just below Oak View). See “2.3.1 Surface Water Hydrology” for a more in-depth discussion on 

the dry reach.  
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Ventura River Dry Reach above Highway 150 Bridge 
Photo courtesy of Rick Wilborn 

Geographically, this reach is where the tallest mountains in the watershedthe ones that catch the most rainfall 

“dump their load” of boulders, cobble, and sediments as the gradient flattens and storm flows spread out. Water 

rapidly filters down through this coarse material to the groundwater basin below. 

Groundwater flows through the alluvium from north to south, following the surface drainage and the slight but 

relatively consistent gradient of the basin (SWRCB 1956).  

Just above the Highway 150 bridge, above where the Santa Ana Fault crosses the river, well logs and historic accounts 

of abundant rising water tend to support the idea that this fault is slowing the flow of underground water (VCFCD 

1971), though the extent to which this is true remains to be studied. The Ventura River County Water District’s wells 

are located in this area to take advantage of this effect.   

Upstream of the San Antonio Creek confluence, a groundwater constriction again forces water in the basin’s upper cell 

to the surface (USBR 2007).  

Groundwater is known to upwell via in-river springs in the area just above Foster Park (EDAW 1978). It is apt that the 

community in this area is named “Casitas Springs.” Farther downstream at Foster Park, groundwater becomes 

indistinguishable from surface water where the shallow, 33-foot-deep (DBS&A 2010), water-holding alluvium runs 

into a natural bedrock barrier that forces subsurface flow to the surface (USACE 2004). Faults often block 

groundwater flow and cause springs to emerge upstream. The bedrock in this area could be associated with the Red 

Mountain fault, which is inclined (dips) to the north, so at depth is closer to Foster Park (Keller 2014). 

This natural bedrock barrier was enhanced by the Ventura County Power Company in 1906 through the construction 

of a subsurface diversion structure to increase water retention in that area for extraction purposes (CDWR 2003).  
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City of Ventura’s Subsurface Diversion Structure at Foster Park 
Originally built in 1906 as a subsurface diversion dam, the top of the diversion is now exposed, possibly because of the 
trapping of sediment behind Matilija Dam. The diversion dam slows the flow of subsurface water downstream. The City of 
Ventura extracts water at the structure and also has a number of wells just upstream. 

This point at Foster Park marks the border between the Upper and Lower Ventura River Basins. A 1956 assessment of 

groundwater resources in Ventura County considered the Upper and Lower Ventura River Basins one groundwater 

basin until the subsurface diversion was installed: 

A 2010 groundwater budget study estimated that the groundwater flux into the Lower Ventura River Basin from the 

Upper Ventura River Basin is 535 AF per year (DBS&A 2010).  

“The largely unconfined [Upper Ventura River] aquifer is aligned along a moderately sloping valley profile 

and has a persistent downvalley flow direction. However, the rate of downvalley flow is not uniform through 

the various river reaches and groundwater nodes. Differential depths to bedrock and bedrock controls on 

valley width along the river reaches create varied aquifer storage and transmission rates that affect 

groundwater and surface water interactions. The Santa Ana fault configuration has a fundamental influence 

on downvalley movement of groundwater. North of the fault, on the down-dropped side, the thicker aquifer 

has a relatively large storage capacity while the south side of the fault has a much thinner alluvial veneer over 

bedrock. When groundwater levels on the upvalley (north) side of the fault fall below certain elevations, 

downvalley movement of groundwater can be reduced or eliminated. This situation is likely to have a 

fundamental effect on groundwater support to surface water flows downstream of the fault.” 

Surface Water-Groundwater Interaction Report (Entrix 2001) 

The Ventura River County Water District, one of two water districts that have water wells in the river here, has found 

that the section of the basin where it pumps tends to hold about 18 months of water (estimated from pumping during 

an extended dry spell following a good rainfall winter). Conversely, the basin can go from empty to full with just three 

months of rain (Rapp 2013).  
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Lower Ventura River Basin 

The Lower Ventura River Valley Basin has the lowest water supply withdrawals in the watershed. Its storage capacity 

is estimated at 8,743 AFassuming a basin area of 3,192 acres (DBS&A 2010), and it has an estimated average 

saturated thickness of 33 feet (DBS&A 2010). The California Department of Water Resources’ Bulletin 118 lists its 

capacity as 243,000 AF (CDWR 2003); this very large figure may be due to inclusion of storage in very deep geologic 

formations underlying the basin as well as offshore components of those formations. The 8,743 AF estimate is based 

on the onshore, unconsolidated alluvium layer of the basin and not any deep or offshore layers. 

The basin is bounded on the north by the Upper Ventura River Basin, on the south by the Pacific Ocean, to the 

southeast by the Mound Basin, and to the west and northwest by near-surface impermeable rocks of the Santa Ynez 

Mountains (CDWR 2003).  

Major surface drainages that contribute water to this basin include the Ventura River, Coyote Creek, and Canada 

Larga. The flow of the Ventura River in this area is consistently enhanced by the addition of treated wastewater by the 

Ojai Valley Sanitary District. Unlike some other parts of the river, the stretch from the wastewater treatment plant to 

the coast rarely goes dry.  

The basin is unconfined, and the depth to groundwater is about 3 to 13 feet below ground surface in the floodplain 

and deeper as elevation increases towards the edge of the basin (VCWPD 2012). The alluvium continues offshore and 

may be in hydraulic continuity with the ocean (CDWR 1975). 

As with the Upper Ventura River Basin, water flows through the alluvium from north to south, following the surface 

drainage and the slight gradient of the basin. A significant amount of groundwater, up to 2,412 AF a year, is estimated 

to be discharged to the Pacific Ocean from the basin (DBS&A 2010).  

Upper Ojai Basin 

The Upper Ojai Basin, the third most important basin from a water supply perspective, serves residential and 

agricultural users in the Upper Ojai Valley. It is the smallest of the watershed’s groundwater basins in aerial extent 

(2,840 acres) and storage capacity (5,681 AF) (CDWR 2003).  

The Upper Ojai Valley Basin is narrowly elongated in an east-west direction, and is bounded by non-water-bearing 

Tertiary age rocks (Tan, Irvine 2005), including the Topatopa Mountains to the north, Black Mountain on the west, 

Sulphur Mountain on the south, and the convergence of the Topatopa Mountains and Sulfur Mountain on the east. A 

surface and groundwater structural arch or divide is found in the eastern part of the basin that separates groundwater 

flow westward toward Lion Canyon Creek and eastward toward Santa Paula Creek and into the Santa Clara River 

watershed (CDWR 2003). 

Lion Canyon Creek drains the Upper Ojai Valley to the west. Major tributaries to this creek include Sycamore Creek, 

draining the Topatopa Mountains, and Big Canyon, draining Sulphur Mountain.  

The Upper Ojai Valley Basin is a fairly deep, bowl-shaped unconfined basin filled primarily with alluvial fan deposits 

derived from erosion of the surrounding mountains. The average thickness of water-bearing deposits is 
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approximately 60 feet, reaching a maximum of about 300 feet near Sisar Creek. Depth to groundwater is about 45 to 

60 feet below ground surface (VCWPD 2012; CDWR 2003). 

Gaps in Data/Information 

Having a better understanding of groundwater, specifically its relationship with surface water, is considered one of 

the critical information gaps in the watershed. The extent to which groundwater pumping affects surface flows of 

water needs further investigation. With a better understanding of this relationshipincluding when pumping has the 

greatest effects, where and how muchsurface and groundwater supplies could be better managed to provide for 

both the in-stream water needs of the endangered steelhead at critical times of the year, and the ongoing water supply 

needs of homes and businesses.  

Further investigation is warranted for many groundwater hydrology parameters throughout the Ventura River 

system including: 

groundwater extraction1  

groundwater elevation 

accurate storage and safe-yield capacity  

groundwater flow within and between the basins 

definition of aquifer depth, barriers and boundaries 

enhanced groundwater recharge alternatives 

groundwater–surface water interactions 

detailed location and nature of faults—and how they affect groundwater hydrology 

cross sections of subterranean geology 

quantity of agricultural irrigation infiltration 

recharge and discharge areas 

 

 

 

 

 

                                                           
1 Groundwater extractions are now only comprehensively reported and monitored in the Ojai Valley Basin; however, anyone with wells 
having aggregate extractions of more than 25 acre-feet (or 10 acre-feet or more from a single source) must file a report with the State 
Water Resources Control Board if there is no delegated local agency such as the OBGMA (Water Code §4999-5009). This has been a 
requirement in Ventura County since the 1950s. However, this requirement is not enforced, and the record of extractions in the State’s 
eWRIMS (electronic Water Rights Information Management System) database is incomplete. 
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2.4 Water Supply and Demand 

2.4.1 Water Suppliers & Managers 

Types of Suppliers 

The watershed has several different types of water suppliers; the differences are mostly in the type of ownership, 

methods of payment or reimbursement for water, and the governing body. Different regulations and procedures may 

apply to different types of water suppliers. The following descriptions are taken from the Ventura County Watershed 

Protection District’s Inventory of Public & Private Water Purveyors in Ventura County (VCWPD 2006). 

Cities—Any charter or general law city is a public agency that can provide water service as a city function.  

Special Districts—Special districts are public agencies formed pursuant to general or special laws, generally for the 

local performance of government or proprietary functions within limited boundaries. 

Public or Special-Use Public Water Suppliers—These are public water suppliers other than cities or special 

districts. In the Ventura River watershed these are parks, campgrounds, and county facilities. 

PUC-Regulated Private Water Companies—In a limited number of cases, the California Public Utilities Commission 

(PUC) licenses and regulates water companies. These private companies have rates and service areas established by 

the State PUC. They are not owned by any public agencies or by the affected customers, but usually by shareholders 

who purchase stock or ownership rights via bond issues, etc. 

Mutual Water Districts or Companies—Somewhat like PUC-regulated water companies but with much fewer 

restrictions, mutuals are owned in common by the various shareholders or customers served by the company.  

Privately Owned Water Companies—A popular and easily established form of water service is the private company. 

These include limited partnerships, private landowners, mobile home parks, and irrigation-only companies. 

Customers may or may not own shares in the company, depending on the size of the purveyor. 

Major Urban Water Suppliers 

There are 5 major urban water suppliers in the Ventura River Watershed: Casitas Municipal Water District, Ventura 

Water, Golden State Water Company, Ventura River County Water District, and Meiners Oaks Water District.  
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Figure 2.4.1.1 – Major Urban Water Suppliers Map 
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Casitas Municipal Water District 

Year Formed: 1952 

Purveyor Type: Special District 

Estimated Population Served: 9,379 retail; 68,557 retail + wholesale 

Service Area: Casitas Municipal Water District’s (CMWD) service area encompasses 150 square miles and includes 

the city of Ojai, Upper Ojai, the Ventura River Valley area, the city of Ventura south to about Mills Road, and the Rincon 

and beach area to the ocean and Santa Barbara County line.  

Water Sources: Lake Casitas and 1 well in the Mira Monte area. 

Facilities: CMWD operates and maintains Lake Casitas and Casitas Dam, the Robles Diversion and Fish Passage 

Facility on the Ventura River, the Robles Canal, and the Marion Walker Pressure Filtration Plant. CMWD also 

maintains and operates 1 well in Mira Monte.  

Connections: CMWD has approximately 3,200 service connections, including 300 agricultural connections. 

CMWD is the primary water supplier in the watershed, providing water to both water resale agencies and retail 

customers. The City of Ventura is Casitas’ largest customer, and Lake Casitas water serves as one of the main sources 

of water for the city of Ventura. One of CMWD’s important functions is to serve as the “backup” water supply for a 

number of their customers, including 9 water suppliers as well as farmers, when groundwater supplies become 

depleted.  

(CMWD 2011, CDWR 2013) 

Ventura Water 

Year Formed: 1923 

Purveyor Type: City 

Estimated Population Served: Ventura Water (the City of Ventura’s water department) may use Lake Casitas water 

only within CMWD’s service area, which extends to about Mills Road; this restriction does not apply to use of Ventura 

River water from the City’s Foster Park facilities. The city’s total population is 106,433 (2010 Census); the population 

within the CMWD service area is approximately 31,6042. 

Service Area: 4,112 acres of the city is within CMWD’s service area and 1,798 acres of this are within the watershed. 

In addition, the city provides water to about 944 acres within the watershed that are outside their city limits but 

within their sphere of influence.  Water from Ventura Water’s Foster Park diversions may be used anywhere within 

the city’s jurisdiction (2,208 square miles) or service area.  

Water Sources (from the Ventura River watershed): CMWD and Foster Park diversions. Ventura Water operates 4 

groundwater wells at Foster Park (one of which is not currently operational because of damages sustained in the 2005 

                                                           
2 Estimated with a GIS tool using Census Block Groups. 
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flood), and both a surface and subsurface intake on the Ventura River at Foster Park. Groundwater is extracted from 

the Upper Ventura River Groundwater Basin. 

Facilities (related to the Ventura River watershed): Ventura Water operates the Avenue Water Treatment Plant 

and the Foster Park diversions, including wells, subsurface diversions, and surface diversions. 

Connections: Ventura Water has approximately 32,000 service connections; approximately 30% of those accounts 

(~9,600) are located within the CMWD service area (RBF 2013). 

Golden State Water Company 

Year Formed: 1928 

Purveyor Type: Investor-Owned Utility 

Estimated Population Served: 8,202 

Service Area: City of Ojai proper and some fringe county areas outside the city. 3,300 acres. 

Water Sources: 5 wells in the Ojai Valley Groundwater Basin, plus water from CMWD. 

Connections: 2,899 

(Kennedy/Jenks 2011, CDWR 2013) 

Ventura River County Water District 

Year Formed: 1957 

Purveyor Type: Special District 

Estimated Population Served: 5,988 

Service Area: Casitas Springs to the city of Ojai at the Vons shopping center. 2,220 acres. 

Water Sources: 4 wells in the Upper Ventura River Groundwater Basin, plus CMWD water as backup. 

Connections: 2,150 

(Rapp 2013, CDWR 2013) 

Meiners Oaks Water District 

Year Formed: 1948 

Purveyor Type: Special District 

Estimated Population Served: 4,000 

Service Area: Meiners Oaks community on the east side of the Ventura River. 1,300 acres. 

Water Sources: 5 wells in the Upper Ventura River Groundwater Basin, plus CMWD water as backup. 

Connections: 1,260 

(Hollebrands 2013, CDWR 2013) 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 105 

Table 2.4.1.1 Major Urban Water Suppliers 

Major Urban  
Water Supplier 

Purveyor 
Type 

Year 
Formed Area Served Est. Pop. 

Served 

Casitas Municipal 
Water District 

Special 
District 1952 

Wholesale boundaries include the city of Ojai, 
Upper Ojai, Ventura River Valley area, the city 
of Ventura to Mills Road, and the Rincon and 
beach area to the ocean and Santa Barbara 
County line. 150 sq. mi. 

9,379 R 
68,557 R+W 

Ventura Water City 1923 

City of Ventura* 
In watershed: 1,798  acres within city + 944 
acres within city’s sphere of influence,  

Overall: 2,208 sq. mi. of city + 944 acres within 
city’s sphere of influence 

31,604 

Golden State 
Water Company 

Investor-
Owned 
Utility 

1928 City of Ojai proper and some fringe county 
areas outside the city. 3,300 acres. 8,202 

Ventura River 
County Water 
District 

Special 
District 1957 Casitas Springs to the city of Ojai at the Vons 

shopping center. 2,220 acres. 5,988 

Meiners Oaks 
Water District 

Special 
District 1948 Meiners Oaks community on the east side of 

the Ventura River. 1,300 acres. 4,000 

R = Retail, W=Wholesale. Because they are a wholesale provider, Casitas’ service area encompasses that of the other 
districts; it also extends beyond the watershed’s boundaries. 

*  Ventura Water may use Casitas water within Casitas’ service area, which extends to about Mills Road, but this 
restriction does not apply to use of Ventura River water from the City’s Foster Park facilities.  

Small Water Suppliers 

Besides these 5 major urban water suppliers, there are 11 smaller water companies in the watershed: 

Casitas Mutual Water Company 

Gridley Road Water Group 

Hermitage Mutual Water Company 

North Fork Springs Mutual Water Company 

Old Creek Road Mutual Water Company 

Rancho Matilija Mutual Water Company 

Rancho del Cielo Mutual Water Company 

Senior Canyon Mutual Water Company 

Siete Robles Mutual Water Company 

Sisar Mutual Water Company 

Tico Mutual Water Company 

There are also 8 private water companies that deliver water in the watershed along with 3 public water suppliers, 

which supply water such as at county parks and facilities.  



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 106 

Water Management Organizations 

Ojai Basin Groundwater Management Agency 

Ojai Basin Groundwater Management Agency (OBGMA) is a special-act district that manages the water of the Ojai 

Valley Groundwater Basin. Formed by state legislation in 1991, OBGMA is one of only 13 such districts with 

groundwater management authority in the State of California (CDWR 2003). The watershed’s other three important 

water supply groundwater basins do not have similar management oversight. The agency was established in the fifth 

year of a drought, amidst concerns of local water agencies, water users, and well owners about potential groundwater 

basin overdraft (OBGMA 2010). 

OBGMA’s mission is “To preserve the quantity and quality of groundwater in the Ojai Basin in order to protect and 

maintain the long-term water supply for the common benefit of the water users in the Basin.” 

There are 5 seats on the OBGMA board, which are filled by representatives from the City of Ojai, Casitas Municipal 

Water District, Golden State Water Company, Ojai Water Conservation District, and mutual water companies (1 

directed is elected to represent 3 mutual water companies). 

The OBGMA oversees the management of the Ojai Basin, and is required by law to have a groundwater management 

plan to guide its operations. Elements of OBGMA’s Groundwater Management Plan are implemented in the form of 

policies, rules, regulations, and ordinances. Water drawn from the basin is divided roughly equally between urban and 

agricultural users. 

Ojai Water Conservation District 

The Ojai Water Conservation District (OWCD) is a special district formed in 1949. The district’s focus is on reclaiming 

water in the San Antonio Creek area of the East End of the Ojai Valley for agriculture purposes. The district was 

formerly called the San Antonio Water Conservation District (VCWPD 2006). OWCD is authorized to monitor the use 

of groundwater, acquire water rights, store and spread water, and construct dams or other water facilities (VLAFCO 

2004). The OWCD is within OBGMA’s service area, and is represented on  OBGMA’s board.  

2.4.2 Water Sources 

One of the Ventura River watershed’s remarkable attributes, given its location in coastal southern California, is that no 

imported water is used in the watershed. Local surface water and groundwater sources supply the water demands 

within the watershed as well as to adjacent coastal watersheds. Currently, reclaimed water, or treated wastewater, is 

not used (directly) as a water supply source. While entitlements to State Water Project water are held by the Casitas 

Municipal Water District (CMWD) and the City of Ventura, no pipeline exists to deliver that water to the watershed.  

Surface water is extracted for use directly from the Ventura River and some of the tributaries in the watershed, but 

the primary source of surface water in the watershed comes from Lake Casitas. Groundwater is extracted from the 

watershed’s four groundwater basins by urban water suppliers, growers, and other private landowners. 
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Table 2.4.2.1 Approximate Annual Water Use by Major 
Supply Source 

Water Supply Source Approx. Annual Use 
acre-feet 

Lake Casitas 17,8581 

Foster Park surface diversion 02 

Groundwater Basins  

Ojai Valley  4,9393 

Upper Ventura River  9,3004 

Lower Ventura River 5234 

Upper Ojai Data not available 

Total 32,620 

1. Average deliveries to the main conveyance system between 1975 and 2008. (CMWD) 
2. City of Ventura’s surface water diversion at Foster Park has been inactive since the mid-1990s because the location 

where the intact is located in the river has been dry. 
3. Average groundwater extraction rate between 1996 and 2009. (DBS&A 2011) 
4. These numbers are rough estimates due to data limitations. (DBS&A 2010) [Note: DBSA used 4603 AF for City of 
Ventura’s extractions. The city’s latest report says 4,200 AF is the recent 10-year average of diversions/extracts, and 6,000 
AF is the 50-year average. (RBF 2013)]   

Lake Casitas 

Lake Casitas is the cornerstone of the water supply infrastructure in the watershed, and its value cannot be 

overstated. The lake, built in 1959 by the U.S. Bureau of Reclamation, was designed to hold enough water to carry 

water users through a 20-year drought. And although the lake has not yet been put to a 20-year drought test, it has 

been a reliable source of water in many multi-year droughts when wells were dry and the river barely flowed. Water 

from the lake is the primary water source for many users, and it is also a critical “backup” source for most 

groundwater users in the watershed. Casitas’ high-quality water is also blended with poorer quality groundwater by 

some water purveyors to improve its quality and extend supplies.  

The Casitas Municipal Water District (CMWD) manages the lake and is a wholesale and retail water supplier (see 

“2.4.1 Water Suppliers & Managers” for more information on CMWD). CMWD also extracts approximately 300 acre-

feet (AF) of water from 1 well in the Mira Monte area. With the addition of the Mira Monte well water, the annual safe 

yield supply of the Casitas MWD is 20,840 AF (CMWD 2004). 

The Ventura River Project 

“The Ventura River Project” is the name given to the project to build Lake Casitas, by its builder, the U.S. 

Bureau of Reclamation. The project included Casitas Dam, Robles Diversion, Robles Canal, and the main 

conveyance system, which includes 34 miles of pipeline, 5 pumping stations, and 6 balancing reservoirs 

located throughout the project area. Construction of the Ventura River Project was remarkably fast. 

Construction of Casitas Dam began in July 1956 and was completed in March 1959; the Robles Diversion and 

5 pumping plants were completed in 1958; other distribution works were started in 1957 and completed in 
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1959. A fish passage facility was added to the Robles Diversion in 2006 to allow for the passage of southern 

California steelhead.  

 

 

Lake Casitas Dam and Reservoir 
Photo courtesy of Rick Wilborn 

Lake Casitas was designed to hold 254,000 AF of water. The lake is filled by water from the surrounding Coyote Creek 

and Santa Ana Creek drainages, which flow directly into the lake, and by water diverted from the Ventura River by 

way of the Robles Canal. The percentage contribution from these sources varies depending on conditions, but 

generally about 55% of the inflow to the lake now comes from runoff in the surrounding drainages. The remaining 

45% is transported to the lake from the Ventura River through the 5.4-mile Robles Canal.  

Table 2.4.2.2 – Lake Casitas Quick Facts 

Maximum Storage Capacity 254,000 acre-feet 

Safe Annual Yield 20,840 acre-feet per year 

Water Course Built On Coyote Creek 

Original Construction 1956–1959 

Water Sources Ventura River via Robles Diversion Canal, Coyote Creek, Santa Ana Creek 

Surface Area (when full) 2,760 acres 

Miles of Shoreline 32 

Deepest Depth 200 feet 

Maximum Diversion Rate at 
Robles Diversion 

500 cubic feet per second 

Source: Ventura River Project website (USBR 2014) 

Foster Park Diversions 

The following excerpt describes the City of Ventura’s multiple water diversions in the Foster Park area: 
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“Surface water from the Ventura River is collected via surface diversion, subsurface collector, and shallow 

wells and delivered to the Avenue Treatment Plant through the City’s Foster Park facilities. Production from 

this source is a function of several factors including diversion capacity, local hydrology, environmental 

impacts, and the storage capacity of the Ventura River alluvium and upstream diversions.  

“The Ventura River water source is dependent upon local hydrology. Currently, the surface intake structure at 

Foster Park is unused due to the natural channeling of the active river channel bypassing the structure. Each 

year the flows can change the position of the active river channel in relation to the intake structure. According 

to a model of the Ventura River developed in 1984 and modified in 1992, the Upper Ventura River Basin fills 

after one or more years of above average rainfall. Once full, it takes three successive years of drought, with 

below average rainfall, to deplete the river basin subsurface storage and cause river water production to drop 

until the drought ends. More recent ongoing studies are looking at the interaction between groundwater 

diversion and surface water flow in the Foster Park reach.  

“The Foster Park facilities produce groundwater throughout the year. However, due to storm flows, the wells 

are subject to inundation and erosion. The early 2005 winter storms destroyed Nye Well 1A and damaged 

Nye Wells 2, 7 and 8. The pipeline between Nye Wells 7 and 8 along the west bank of the river and the 

pipeline that crosses the river from Nye Well 8 to the intake pipeline for the Avenue Treatment Plant were 

also damaged during the storms. Nye Wells 7 and 8 were repaired in late 2006, the pipeline across the river 

was repaired in late 2007 and the pipeline repair between Nye Wells 7 & 8 was completed in early 2009. To 

date, Nye Well 2 has not been repaired.” 

2013 Comprehensive Water Resources Report (RBF 2013) 

Groundwater 

Precise data on the quantity of groundwater extracted in the watershed is not available because private well 

extractions are generally not reported. Extraction data is the most detailed in the Ojai Valley Basin, because the Ojai 

Basin Groundwater Management Agency collects data as part of its mandate to manage that basin. Preliminary 

estimates have been developed for the Upper and Lower Ventura River Basins (Groundwater Budget and Approach to 

a Groundwater Management Plan, Upper and Lower Ventura River Basin, DBS&A 2010). The least is known about 

extractions from the Upper Ojai Basin. “Figure 2.3.3.1 Groundwater Basins” in “2.3.3 Groundwater Hydrology” 

provides additional information about the watershed’s groundwater basins. 

Reclaimed Water 

Sewer system wastewater generated in the watershed is treated at 1 of 2 wastewater treatment facilities. Most sewer 

system wastewater is treated at the Ojai Valley Sanitary District’s (OVSD) wastewater treatment plant located below 

Foster Park next to the Ventura River. Treated effluent from this facility is not reclaimed for reuse; its effluent is 

discharged into the Ventura River, where it supports valuable aquatic habitat. Any efforts to reclaim this water for 

reuse must address the drawbacks of removing this flow from the river. The City of Ventura is the owner of the land 

where OVSD’s treatment plant is located, and it holds first rights to any reclaimed water from that facility.  
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Much of the sewer system wastewater generated below OVSD’s facility is treated by the Ventura Water Reclamation 

Facility located within Ventura city limits adjacent to the Santa Clara River estuary in the Santa Clara River watershed. 

Ventura Water’s facility does reclaim its treated effluent for reuse, however, that reuse occurs outside of the Ventura 

River watershed.  

Imported Water 

The City of Ventura and CMWD both hold rights to, and pay for, water imported from the California State Water 

Project, however, there is no physical pipeline or canal in place to bring that water into the watershed. 

“In 1963, the Ventura County Flood Control District contracted with the State of California (State) for 20,000 

acre-feet per year of water from the State Water Project (SWP). The SWP conveys water from Northern 

California to Southern California through a system of reservoirs, canals, pump stations and power generation 

facilities. In 1971, the administration of the State Water Contract with the State was assigned to the District. 

Of the 20,000 acre-feet per year contracted, the District is assigned 5,000 acre-feet per year, United Water 

Conservation District is assigned 5,000 acre-feet per year, and the City of Ventura is assigned 10,000 acre-feet 

per year. Currently, only United Water Conservation District is receiving water from the SWP.” 

Casitas Municipal Water District, Comprehensive Financial Annual Report (CMW 2012) 

2.5 Water Quality 

2.5.1 Surface Water Quality 

In the Ventura River watershed, where the only available water supply comes from local streams or groundwater, and 

where surface water and groundwater readily trade places (EDAW 1978; VCFCD 1971; DBS&A 2006; Entrix 2001; 

TetraTech 2009a; Hopkins 2010; DBS&A 2010), both surface water quality and groundwater quality are important 

and interrelated concerns. 

Surface water quality has been monitored in the watershed for decades, but in response to new regulatory 

requirements and citizen monitoring programs the number of different programs, monitoring locations, and 

constituents tested for has increased significantly since 2001.See “Surface Water Quality Monitoring” later in this 

section for more detailed information about monitoring. 

The surface water quality concerns that have been identified in the watershed are nutrient pollution (along with its 

associated problems of algal growth and low dissolved oxygen), risk of pathogens, trash, and excessive total dissolved 

solids. Lack of streamflow and barriers to fish migration are also considered water quality impairments in the 

watershed; these topics are briefly discussed later in the context of water quality regulations, and are more 

thoroughly described in other sections (“2.3 Hydrology” and “2.6 Ecosystems & Access to Nature,” respectively). 
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Figure 2.5.1.1 – Water Quality Impairments Map 
Source: Regional Water Quality Control Board – Los Angeles, 303(d) List of Impaired Waterbodies 
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Surface Water Impairments 

Algae, Nitrogen, Dissolved Oxygen, & Eutrophication 

Ventura River Reaches 1 and 2 and the estuary are on the Section 303(d) list of impaired waterbodies for algae, and 

San Antonio Creek, Ventura River Reaches 1, 2 and 4, Cañada Larga, and the estuary are on the list for issues related to 

nutrient pollution: low dissolved oxygen, excessive nitrogen or eutrophic conditions. See Figure 2.5.1.1 (Water Quality 

Impairments Map) for an illustration of the river reaches and Table 2.5.1.2 (Water Quality Impairments by 

Waterbody) for a description of the river reaches. 

All of these issues—algae, excessive nitrogen, dissolved oxygen, and eutrophic conditions—are interrelated in very 

complex ways. Algae are naturally occurring organisms in aquatic habitats, however, very large blooms may hinder 

beneficial uses of aquatic systems by discouraging recreation, altering natural habitats, or by diminishing 

environmental conditions. For example, algal respiration at night, and the decomposition of large blooms, can 

decrease dissolved oxygen concentrations in water. If severe, decreases in dissolved oxygen may affect the survival of 

fish (including their eggs), aquatic insects, or other aquatic life. Lack of streamflow or water circulation, and high 

water temperature, can also lower dissolved oxygen concentrations, independently of algae. 

The growth rates of algae in any aquatic system depend on several variables, such as sunlight, water depth, water 

temperature, circulation of water, nutrients (bioavailable forms of nitrogen and phosphorus, and sometimes other 

elements such as silicon), and consumption of algae by aquatic animals (e.g., insects, snails, fish). In streams, the 

availability of stable material for attachment (e.g., logs, gravel, rocks) also affects the amount and type of algae that 

will grow. During warmer months, when conditions are favorable for algal growth, conspicuous blooms of algae may 

occur. The frequency, duration, and intensity of algal blooms are increased when excess nutrients are available 

providing that other factors such as sunlight, warm temperatures, and moderate flows waters are present to sustain 

and/or promote algal growth. Each factor is important as observed in the Ventura River watershed during the many 

years of on-going observations and water quality monitoring efforts.  

 
Left: Researcher Studying Algal Bloom (Cladophora) in Matilija Creek, March 2010 
Right: Abundant Aquatic Plants Outcompete Algae Downstream of OVSD Effluent Discharge, 2009 
Location: 1.5 miles above Matilija Dam, in the relatively undeveloped headwaters of the Ventura River.  
Algae are naturally occurring, even in the undeveloped upper watershed, where nitrate concentrations are low. Impressive 
algal blooms have been witnessed in the upper watershed with low levels of nitrogen but plenty of sunlight and calm 
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waters (Left). On the other hand, sites where nutrient levels are high, but water is shaded by aquatic plants or trees, may 
not experience algal blooms, as shown on the right. 
Photo courtesy of Diana Engle 

 

 
Algae Growth Can Vary Significantly in Different Years  
Top photo: Above Highway 150 Bridge in 2008, a big algae year. Photo courtesy of Santa Barbara Channelkeeper 
“2008 was a very big algae year in the watershed. Big algal years invariably follow winters with above-average rainfall, 
winters with at least one storm big enough to sweep aquatic plants and accumulated fine sediment out to sea; even better 
if that storm is large enough to also clean out riparian growth. These storms create near-perfect algal habitat by: 1) opening 
up the channel to increased sunlight (sunlight to power photosynthesis—even more sunlight if riparian vegetation is cut 
back or removed); 2) removing competitors (for sunlight, e.g., aquatic plants) and algal parasites; 3) scouring the stream or 
river bottom leaving only gravel or cobble (providing necessary holdfasts—anchoring points—for Cladophora, the dominant 
alga during big blooms); and 4) increasing flow (expanding available habitat and providing for more rapid delivery of 
stream-borne nutrients to stationary algae).” (Leydecker 2012b)  
Middle photo: Above Highway 150 Bridge. Photo courtesy of Jeff Palmer 
Bottom photo: Abundant Aquatic Plants Outcompete Algae Downstream of OVSD Effluent Discharge, 2009 
This site exhibited little algae growth in May 2009 due to the abundant growth of aquatic plants that outcompeted algae for 
substrate and reduced sunlight to the flowing channel. 
Photo courtesy of Santa Barbara Channelkeeper 

In 2009, a study was conducted by UCSB (and sponsored by the Regional Water Quality Control Board) to determine, 

in part, which nutrients—nitrogen or phosphorus—were “limiting” in the Ventura River watershed. A limiting 

nutrient is the nutrient that is in shortest supply in an ecosystem relative to biological demand. In the UCSB study it 
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was found that in some locations nitrogen was limiting—indicating excessive phosphorus—and in some locations 

neither was limiting—indicating that both were in excess (Klose et al 2009).  

Ventura River Reaches 1 and 2 (see Figure 2.5.1.1 – Water Quality Impairments Map) and the estuary are on the 

Section 303(d) list of impaired waterbodies for algae, and San Antonio Creek, Ventura River Reaches 1, 2 and 4, 

Cañada Larga, and the estuary are on the list for issues related to nutrient pollution: low dissolved oxygen, excessive 

nitrogen, or eutrophic conditions. See Figure 2.5.1.1 (Water Quality Impairments Map) for an illustration of the river 

reaches and Table 2.5.1.2 (Water Quality Impairments by Waterbody) for a description of the river reaches. 

A TMDL regulation was adopted in December 2012, called the “Algae, Eutrophic Conditions, and Nutrients TMDL for 

Ventura River and its Tributaries (Algae TMDL).” (TMDLs are discussed further in the “Regulations – Surface Water 

Quality” section.) 

The Algae TMDL stipulated nutrient allocations that apply to actual discharges (not in-stream concentrations) that 

responsible parties must try to meet with best management practices (BMPs), treatment plant upgrades, and other 

improvements. The RWQCB’s hope is that compliance with these nutrient allocations will facilitate achievement of 

desired levels of algae, dissolved oxygen, and pH in the river. Ultimately, it is these targets related to algae, dissolved 

oxygen, and pH that are the aim of the Algae TMDL, and this is the case regardless of the actual concentrations of 

nitrogen or phosphorus in the river.  

 

Horses and Livestock  
A notable feature of the Algae TMDL is that it is the first regulation addressing potential contributions of horses and 
livestock to nutrient pollution in the Ventura River watershed.  

Risk of Pathogens 

Contamination of water by human or animal feces poses a health risk to humans if they come in contact with or ingest 

the water, because of potential exposure to pathogenic (disease-causing) bacteria, viruses, or protozoans. The 

possible existence of such pathogens in water is determined by testing for indicator bacteria, such as fecal coliform or 

E. coli. 

San Antonio Creek, Reach 3 of the Ventura River, Cañada Larga, and the estuary are all on the Section 303(d) list of 

impaired waterbodies for one or another type of indicator bacteria.  
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The Ventura Countywide Stormwater Quality Monitoring Program (VCSQMP) monitors 3 three sites in the watershed: 

2 two urban storm drain sites (Fox Canyon Barranca storm drain and Happy Valley Drain) and 1 one instream site 

located in the Ventura River just upstream of the Ojai Valley Sanitary District wastewater treatment plant outfall 

(VCWPD 2013e). Wet-weather concentrations of indicator bacteria are typically detected above Basin Plan objectives 

(the Basin Plan is further described in “Regulations – Surface Water Quality”). Dry-weather concentrations of fecal 

indicator bacteria at the Ventura River site usually meet water quality objectives, however, those at the urban storm 

drain sites usually do not. For example, E. coli concentrations at Fox Canyon Barranca range between 187–43,520 

MPN (most probable number)/100 ml during (dry weather) and 1,570–241,920 MPN/100 ml during wet weather.  

Of the 15 instream sites throughout the watershed monitored monthly by Channelkeeper, Cañada Larga Creek 

consistently has the highest concentrations of indicator bacteria.  

The Basin Plan objectives for indicator bacteria vary based on the “beneficial uses” of a given waterbody. Most 

waterbodies in the watershed are held to the Basin Plan objectives that assume both water contact and noncontact 

water recreational use, the former having the most stringent standards. Since concentrations of indicator bacteria 

increase dramatically during storms and may remain elevated for several days afterwards, these are the times when 

body contact in potentially contaminated waterbodies should be most avoided. Since storms can produce good surfing 

conditions at the mouth of the Ventura River, the greatest threat in terms of human health may be to surfers. 

However, there still is a lot of uncertainty related to the potential impacts of bacteria-laden stormwater on human 

health, and a pilot epidemiology study is currently underway in San Diego to address this issue (more information on 

www.sccwrp.org).  

Levels of indicator bacteria in the estuary, a waterbody that does see regular body contact by children, have not been 

regularly or rigorously tested. In addition, one of the “beneficial uses” of the Ventura River estuary is shellfish 

harvesting, which has slightly different but very stringent bacteria water quality standards. Shellfish are frequently 

harvested at the river mouth.  

A TMDL regulation to address indicator bacteria is scheduled to be adopted in 2019.  

Trash 

Just as drops of rain eventually find their way to waterbodies in a watershed, trash has a similar way of flowing 

downstream and into waterbodies. Besides being unsightly, trash negatively impacts aquatic plants and animals; can 

transmit pathogens and increase nutrients and oxygen demand; presents hazards to people, animals, and property; 

and causes other water quality concerns. Although trash is a concern throughout the watershed, the Ventura River 

estuary has been found to be a particular problem.  

The Ventura River estuary is on the Section 303(d) list of impaired waterbodies for trash. A Ventura River Trash 

TMDL regulation was adopted in 2008 with a target of zero trash in or on the water and on the shoreline.  

Projects to reduce the amount of trash that finds its way into the estuary are actively being implemented by the 

responsible parties to that TMDL. Example projects include installation and maintenance of trash excluders on storm 

drains, increased trash collection in public places, education, and better enforcement of regulations. Efforts to address 
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the long-standing problem of illegal camping in the river bottom above the estuary were ambitiously increased in part 

because of the requirement to meet the Trash TMDL target.  

 
Trash, Ventura River 
Trash at the Highway 150 Bridge (left) and at a drainage culvert that feeds into the Lower Ventura River (right).  
A TMDL regulation was adopted in 2008 with a target of zero trash in or on the water and on the shoreline. 

 
Trash Excluder 
New trash excluders, which prevent trash from entering the storm drain system, have been installed on storm drains 
throughout the watershed. Photo courtesy of City of Ventura 

River Bottom Campers and Water Quality 

For many decades, homeless individuals have made the Ventura River bottom near the mouth of the river 
their “home.” In recent years, the invasion of the tall, bamboo-like non-native plant Arundo donax provided 
ideal “building materials” for shelter structures in the river. As a result, entire neighborhoods had been 
established. Some individuals had called the river bottom home for decades. Well over 100 people were living 
in the river at a time without any trash or sanitation services. Many had dogs. Not only was this a problem 
because of raw sewage, fecal coliform bacteria, and trash, but fires and crime also plagued the river. 
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Efforts to address the situation over the years, such as annual cleanup events, had been largely unsuccessful. 
This is no longer the case. Private property owners started making headway in 2008 through Arundo removal 
and regular patrolling. Then in 2012, an impressive multi-partner coalition, including City and County of 
Ventura agencies (i.e., fire, police, sheriff, behavioral health, parks, public works, community development), 
environmental groups, faith-based groups, social service organizations, and private property owners and 
operators resolved to humanely address this threat to public health and safety. They worked together to plan, 
finance, and implement a comprehensive campaign to reduce trash and homeless encampments in the river 
bottom.  

This important effort was motivated in part by the Trash TMDL regulation. The TMDL responsible parties 
(see list below in Table 2.5.1.1) in cooperation with private property owners (i.e., Ventura Hillsides 
Conservancy, Taylor Ranch, and Aera Energy) are committed to sustaining the changes that have been made 
in the river and preventing reestablishment of any camps; regular patrols are now made in the area and 
volunteer cleanup events continue to be held. 

 
River Bottom Camp, 2011 
Photo courtesy of Santa Barbara Channelkeeper 

 
River Bottom Camp Cleanup, 2012 
Photo Courtesy of Ventura Hillsides Conservancy 
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Before and After a River Bottom Camp Cleanup, 2012 & 2013 
Photos courtesy of Ventura Hillsides Conservancy 

 
Ongoing River Bottom Trash Cleanup  
Trash cleanups in the lower Ventura River bottom now occur regularly. 
Photo courtesy of Ventura County Watershed Protection District 
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Total Dissolved Solids 

Total dissolved solids (TDS) is the term used to describe the inorganic salts and small amounts of organic matter 

present in solution in water. The principal constituents are usually calcium, magnesium, sodium, and potassium 

cations and carbonate, hydrogencarbonate, chloride, sulfate, and nitrate anions. The presence of dissolved solids in 

water may affect its taste (WHO 1996).  

Conductivity is used as an indirect indicator of the amount of dissolved solids in water, and it varies from creek to 

creek and region-to-region, depending upon the geologic strata that the source waters traverse and the time required 

for passage. The longer water is in contact with soil and rock, the higher its conductivity. Rainwater has very low 

conductivity; water draining from soil has higher values; and groundwater, which spends years or even decades in 

contact with geologic strata, the highest of all. The primary cause of a change in conductivity on the river is rain: a big 

storm can drastically drop in-stream conductivity values (Leydecker 2004). In late summer and fall, especially during 

periods of drought, high evaporation rates cause dissolved solids to become more concentrated, raising conductivity 

(Leydecker & Grabowsky 2006). 

The highest conductivity is seen in Cañada Larga Creek. Conductivity readings in Lion Canyon and Stewart Canyon 

creeks are also elevated, but lower than in Cañada Larga Creek. High conductivity on Cañada Larga and Lion Canyon 

creeks is probably due to geologic strata. Lion Canyon Creek flows down one side of Sulphur Mountain and Cañada 

Larga Creek flows down the other side (Leydecker 2013b). The Monterey Shale Formation is a geologic feature 

predominant in the Sulphur Mountain area, and is naturally rich in salts that can be dissolved out of the rock by 

flowing water. This could also cause the slightly elevated levels of phosphate in Cañada Larga as well. It has been 

speculated by researchers studying the “saltiness” of the Malibu Creek that the Monterey Formation found in its 

northern headwaters could be contributing significant concentrations of sulfate to the creek (Orton 2013). See “2.2.2 

Geology and Soils” for a map of the Monterey Formation. 

San Antonio Creek and Cañada Larga Creek are listed on the Section 303(d) list of impaired waterbodies for total 

dissolved solids (TDS).  

Mercury 

Lake Casitas water is used for municipal and agricultural purposes. Water quality is generally good in the lake, 

however, the lake, like many others in California, is on the Section 303(d) list of impaired waterbodies for mercury.  

(Lake Casitas’ water quality in terms of drinking water is addressed in “2.5.5 Drinking Water Quality.” The lake’s 

impairment as a surface waterbody under the Clean Water Act is addressed here, as this is not specifically a drinking 

water issue.) 

Inclusion on the 303(d) list is based on the results of a 2009 survey of contaminants found in sport fish (bass and 

carp) in California lakes and reservoirs. According to the survey, fish containing potentially harmful amounts of 

mercury are found in numerous reservoirs in California. There are 74 reservoirs on the list, and that number is 

expected to increase as more data are collected (SWRCB 2009; Wickstrum 2014). 
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Mercury contamination is a persistent problem throughout much of the state. Mercury is both a legacy of California 

mining and an ongoing global air pollution problem caused by coal combustion. Although mercury may exist at 

extremely low, undetectable levels in water, it bioaccumulates in aquatic organisms. Elevated levels of mercury in fish 

tissue pose a health risk to humans when the fish are consumed (SWRCB 2009).  

Casitas Municipal Water District is required to test the raw lake water on an annual basis for regulated inorganic 

chemicals, including mercury. Their January 2013 sampling results were non-detect for mercury (with a detection 

limit of 0.02 ug/L) (McMahon 2014).  

Because of the concern about mercury, in July 2013 the California Environmental Protection Agency, Office of 

Environmental Health Hazard Assessment, issued a health advisory for California’s lakes and reservoirs. The advisory 

provided recommendations on how much and what type of fish from lakes and reservoirs in California is safe for 

consumption. The recommendations are stricter for women under 45 years of age and children (OEHHA 2013). 

A TMDL to address the mercury impairment is scheduled for adoption in 2021.  

Other Impairments 

In the past, surface water quality was considered primarily a question of whether the water contained chemical 

pollutants, and the use for which water cleanliness was measured was as a municipal, agricultural, or industrial 

supply. This view has evolved; regulators and scientists now hold a broader perspective. The measure of “clean 

enough” has expanded beyond the chemical purity of water or its use as a supply for people, so that it now includes its 

suitability for aquatic organisms, recreation, and other “beneficial uses.”  

As a largely undeveloped watershed with many stretches of the stream network unchannelized, the watershed is host 

to abundant riparian and aquatic organisms, all of which depend upon water of a high enough quality to be supportive 

of their life cycles—just as the people who live in or visit the watershed depend upon its cleanliness when swimming 

or wading. 

Lack of streamflow and barriers to fish migration, discussed below, are identified by the Regional Water Quality 

Control Board as water quality impairments for a number of waterbodies in the watershed. Another important 

surface water quality issue is “constituents of emerging concern” (CECs), which include a wide range of chemicals, 

such as in pharmaceuticals and personal care products. Some of these chemicals have been found to disrupt normal 

hormone function in humans and aquatic organisms. Because CECs enter the environment primarily through 

wastewater discharges, this water quality issue is discussed in “2.5.3 Wastewater Quality.”  

Lack of Streamflow 

For aquatic life and recreational uses, having no water in the stream can be more detrimental than having plentiful, 

but low quality water. Reaches 3 and 4 of the Ventura River are on the Section 303(d) list of impaired waterbodies for 

pumping and water diversion because the lack of water in these reaches is believed to interfere with the migration of 

the endangered southern California steelhead. Reach 4 includes the river’s “dry reach,” the widest and most porous 

part of the river where in dry years surface water often disappears underground after storm flows have passed.  
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The extent to which water pumping and extractions influences whether certain reaches of the river and its tributaries 

go dry, and when, is an issue that needs more study. A historical ecology assessment of the river by the San Francisco 

Estuary Institute documented numerous historical records indicating that this reach of river has regularly gone dry, 

or exhibited intermittent flow, since at least the turn of the century (Beller et al. 2011). See “2.3.3 Groundwater 

Hydrology” and “2.3.1 Surface Water Hydrology” for a more detailed discussion about the factors that contribute to 

lack of streamflow in the river. 

 The pumping and diversion impairments on the 303(d) list for Ventura River reaches 3 and 4 were officially 

addressed by USEPA in 2012-2013. In most cases, impairments on the 303(d) list can be addressed by TMDL 

regulations. However, TMDL regulations are used to limit the discharge of pollutants into water bodies. TMDLs cannot 

be used to establish flow criteria, alter water rights, or regulate surface or groundwater extraction. In California, only 

the State Water Board, through its Water Rights Division, has the authority to regulate surface flow volumes; fisheries 

agencies influence these decisions through Biological Opinions for projects that affect surface flows.  

There are several regulatory options for addressing 303(d)-listed impairments that cannot be dealt with using 

TMDLs, including moving the impairments to another category of the 303(d) list that is reserved for non-pollutant-

related cases. Instead of pursuing one of these options, USEPA  issued a resolution (Ventura River TMDL – Resolution 

2013-0005, USEPA 2013) that found (1) pumping and diversion in Reaches 3 and 4 contributes to nutrient- and algae-

related impairments, (2) the Regional Board accounted for current flows (and thus current diversions and pumping) 

when designing nutrient limits in the Algae TMDL, and (3) other State and federal agencies have authorities to 

address other  potential impacts of pumping and water diversion within Reaches 3 and 4. 

Barriers to Fish Migration 

The Matilija Dam presents the greatest migration barrier in the watershed for the endangered southern California 

steelhead, effectively blocking access to perhaps as much as 50% of the steelhead’s prime spawning habitat in the 

upper reaches of Matilija Creek (USACE 2004). Barriers such as this are considered surface water quality impairments 

by the RWQCB because they impair the beneficial use of water by aquatic life. Matilija Reservoir and Matilija Creek 

below the reservoir are on the Section 303(d) list of impaired waterbodies for fish barriers. Efforts to remove the dam 

began in 1998 and are still underway. Developing environmentally acceptable and economically feasible solutions for 

what to do with the enormous amount of sediment and organic material behind the dam has been a key challenge of 

that effort. The RWQCB is scheduled to address this impairment by 2019. (See “2.6 Ecosystems” for a more in-depth 

discussion of Matilija Dam and fish passage barriers). 

Contributions 

Pollutants in local streams are contributed by a variety of sources. Potential sources of nutrients, for example, as 

identified by RWQCB–LA, include point sources such as urban runoff into storm drains, wastewater treatment plant 

effluent, and nonpoint sources such as inputs from agriculture, livestock, septic systems, groundwater, undeveloped 

open-space, wildlife, and atmospheric deposition (RWQCB – LA 2011).  

Contributions of pollutants from urban runoff are discussed below. See “2.5.3 Wastewater Quality” and “2.5.2 

Groundwater Quality” for information about the contribution of these sources of water to surface water quality.  
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Stormwater Runoff 

The quality of water in the watershed’s streams and rivers when it isn’t raining—by far most days of the year—is 

much different than the quality of water during those rare days of rainfall. Water quality conditions change 

significantly when it rains because of stormwater runoff.  

Before stormwater runoff reaches streams or the river, it has the opportunity to come in contact with and transport 

many different types of pollutants. The quality of stormwater runoff and the nature of its pollutants can be highly 

variable, depending on land uses, geology, terrain, and other factors. Urban areas, agriculture, ranch lands, oil fields, 

and undeveloped open space all contribute runoff during storm events. Storm size and intensity also influence 

stormwater quality.  

Definition: Stormwater— Stormwater runoff is generated when precipitation from rain and snowmelt 
events flow over land or impervious surfaces in excess of what  percolates into the ground or is held in 
puddles. Stormwater that runs off surfaces such as horse corrals, paved streets, highways, or parking lots can 
carry with it pollutants such as oil, pesticides, sediment, trash, bacteria, and metals. The runoff can then drain 
directly into a local stream, lake, or the ocean. Often, the runoff drains into storm drains, which eventually 
drain untreated into a local waterbody. Stormwater draining from an MS4 urbanized area is now regulated as 
a point source. 

Stormwater Contributions from Natural Landscapes 

Large portions of the Ventura River watershed are natural, with hardly any direct influences of man-made activities. 

These portions are in the mountainous headwaters, e.g. Upper North Fork Matilija Creek, but also in the lower 

watershed. However, even those natural catchments produce dry weather and stormwater runoff with measureable 

and sometimes relatively high concentrations of the same water quality constituents that are causing water quality 

impairments in urbanized areas. Knowledge of natural background levels is important for defining pollution problems 

and for setting appropriate targets for remediating impaired water bodies.  

A study performed by the Southern California Coastal Water Research Project (Stein & Koon 2007) sampled dozens of 

natural sites in southern California, including Bear Creek, a tributary to North Fork Matilija Creek in the Ventura River 

watershed. Natural concentrations and loads of what may be considered pollutants (e.g. nutrients, bacteria, metals) 

varied greatly between watersheds, but were generally orders of magnitude lower than in developed watershed, with 

few exceptions (e.g. total suspended solids). However, in some cases water quality standards or other guidelines were 

frequently exceeded in natural watersheds. For instance, indicator bacteria during wet weather  routinely test over 

the water quality objectives. While natural contributions of pollutants should not be assumed to be negligible, more 

sampling data is needed to improve estimates of dry and wet weather background conditions for the Ventura River 

watershed.   

Urban Stormwater Runoff 

The Ventura Countywide Stormwater Quality program regularly monitors the quality of stormwater in the watershed 

at two urban storm drains (“major outfall”), one in Meiners Oaks at Happy Valley Drain, and in Ojai at Fox Canyon 
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Barranca; and one location in the Ventura River (“mass emission”) at Ojai Valley Sanitary District (above the district’s 

effluent discharge). 

In dry weather, water quality results at the site monitored on Ventura River consistently meet applicable water 

quality objectives. These water quality objectives do not apply directly to the storm drain sites monitored, however, 

they are useful in understanding the water quality. High concentrations of chlorides and total dissolved solids are 

commonly seen in storm drains during dry weather when groundwater, high in dissolved salts, is the main source of 

flow. This is especially true when the area is served by well water. Elevated pH levels are commonly seen in the Happy 

Valley Drain, and it is currently unknown what may be causing this. Dry weather concentrations of indicator bacteria 

are frequently elevated in urban outfalls as well, as is commonly observed in southern California.  

In wet weather, some constituents frequently exceed water quality objectives at the mass emission station as well as 

the 2 major outfalls. Bacteria are always found in high quantities in stormwater, as is the case throughout California. 

Aluminum concentrations are also high in wet weather, primarily in the storm drain samples. Aluminum is a 

ubiquitous natural element in sediments throughout Ventura County geology and concentrations in soils routinely 

exceed 3% (30,000 μg/g). Sediments are mobilized during stormwater runoff events from urban, agriculture, and 

natural sources, including creek beds, resulting in concentrations of aluminum in excess of the 1,000 ug/l Basin Plan 

objective (a drinking water objective). Samples taken near Wheeler’s Gorge above the urbanized areas of the 

watershed show a total aluminum concentration of 19,000 ug/l, far over the drinking water objective applied to the 

river. In Fox Canyon Barranca the pesticides Chlorpyrifos and Malathion have been detected, though with less 

frequency. These pesticides do not have adopted water quality objectives in the Basin Plan, but were compared to the 

U.S. EPA national recommended water quality criterion for a better understanding. DEHP, a plasticizer used in many 

plastic products to make them softer, is detected occasionally in wet weather in Fox Canyon Barranca. It is thought 

that trash is a likely source of this pollutant.  

Runoff from Other Activities 

During construction, rainfall could more easily mobilize sediments and pollutants from exposed soil and materials if 

special precautions are not put in place. Similarly pollutants from industries that are performing operations outdoors 

need to have management practices in place to prevent stormwater from washing pollutants into the river. The state 

has adopted 2 general permits to cover these activities and prescribe Storm Water Pollution Prevention Plan (SWPPP) 

be written and implemented to prevent polluted runoff. These permits are discussed in the regulations sections. In 

both cases no runoff is permitted in dry weather. 

A Look at Key Waterbodies 

San Antonio Creek Water Quality 

San Antonio Creek drains the largest urban area in the watershedthe city of Ojai and adjacent unincorporated 

suburban development, home to residences, businesses, industries, golf courses, and many expansive landscapes. The 

population density immediately adjacent to much of San Antonio Creek is the highest of any tributary in the 

watershed. San Antonio Creek also drains the most intensively farmed area in the watershedthe Ojai Valley’s East 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 124 

End. Contaminants that make their way from these areas to the creek not only pollute the water in the creek, but also 

the water in the Ventura River all the way down to the sensitive fisheries in the Ventura River estuary at the coast. 

Nutrient pollution can contribute to algae blooms and the highest in-stream nutrient concentrations in the watershed 

are found in San Antonio Creek. 

San Antonio Creek is on the 303(d) list of impaired waterbodies for bacteria, nitrogen, low dissolved oxygen, and total 

dissolved solids.  

Estuary Water Quality 

The Ventura River Estuary is on the 303(d) list of impaired waterbodies due to algae, eutrophic conditions, low 

dissolved oxygen, trash, total coliform. 

Regulations – Surface Water Quality 

All watersheds in the nation are subject to the standards of the Clean Water Act, considered the cornerstone of water 

quality protection in the United States, and watersheds in California are also subject to water quality standards of the 

State of California. The implementation of these state and federal regulations is carried out through a variety of 

agencies and programs, outlined below. 

Basin Plan 

California Water Code establishes water quality policy for state and regional water resources. Each of the state’s 9 

water quality control regions has developed regional water quality control plans to address water quality issues 

specific to that region. The Ventura River watershed is under the jurisdiction of the Los Angeles Regional Water 

Quality Control Board (RWQCB).  

The RWQCB’s water quality control plan, called the Basin Plan, was last completely updated in 1994 and is 

periodically amended as new water quality objectives and TMDLs are adopted. A more complete update is in progress. 

The Basin Plan revolves around a concept called “beneficial uses.” These are the resources, services, and qualities of 

aquatic systems that the regulations aim to protect. Beneficial uses include things like water supply; recreation; 

navigation; and preservation and enhancement of fish, wildlife, and other aquatic resources. Beneficial uses can be 

existing, potential, or intermittent uses. Once beneficial uses have been designated for various waterbodies, 

appropriate water quality objectives can be developed to protect those uses. 

The Basin Plan explicitly identifies 23 different waterbodies in the watershed (including individual reaches of 

streams/rivers), assigns different beneficial uses to each of these waterbodies, and establishes water quality 

objectives for those waterbodies. (All waterbodies, even those not listed, actually come under the jurisdiction of the 

RWQCB per the Basin Plan and the “tributary rule”).  

Impairments and TMDL Regulations 

While the RWQCB enforces state regulations, it also has the authority and responsibility to enforce the federal Clean 

Water Act. Section 303(d) of the Clean Water Act requires states to identify waters that do not meet water quality 
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standards and to classify them by category. States must submit their lists to the USEPA for review and approval. These 

state-developed lists are known as Section 303(d) lists of impaired waterbodies. 

Eleven waterbodies in the watershed are listed as “impaired” on the Section 303(d) list. Fourteen different types of 

impairments, listed in Table 2.5.1.2 (in order from the top to the bottom of the watershed), have been identified.  

Regulations called TMDLs, for Total Maximum Daily Loads, have either been developed or are scheduled to be 

developed to address these impairments. TMDLs outline the loading (pounds per day) or concentration (ppm) 

reductions of pollutant discharges that must be made by various public and private “responsible parties” in order to 

address particular water quality impairments. Responsible parties are directly involved with developing 

“Implementation Plans,” which are part of TMDLs and which describe how the reductions will be accomplished. 

TMDLs address both federal and state water quality requirements, so they require approval by the State Water 

Quality Control Board and the USEPA, with the RWQCB typically handling enforcement.  

TMDL Responsible Parties Status 

Ventura River 
Estuary Trash 
TMDL 

City of Ventura, Ventura County, Ventura 
County Watershed Protection District, 
California Department of Food and 
Agriculture, Caltrans 

Adopted in 2008. Many improvements being 
implemented such as installation of trash 
excluders in the storm drains, increased trash 
collection in public places, education, and 
better enforcement of regulations. 

Algae, Eutrophic 
Conditions, and 
Nutrients TMDL for 
Ventura River and 
its Tributaries 

Ojai Valley Sanitary District, City of Ojai, City 
of Ventura, Ventura County, Ventura County 
Watershed Protection District, Caltrans, and 
agricultural dischargers (growers, horse, and 
livestock owners). 

Adopted in February 2013.  
Monitoring plans related to attainment of the 
TMDL targets are now under development by 
the various responsible parties. 

Table 2.5.1.1 – Adopted TMDLs 
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Waterbody Water Quality Impairment1 
TMDL2 & USEPA 
Approval Date 
Actual or Estimated 

Matilija Reservoir Fish barriers (fish passage) 2019 

Matilija Creek Reach 1:  Matilija Reservoir to 
confluence w/North Fork Matilija Creek   
Reach 2: Above Matilija Reservoir 

Fish barriers (fish passage) 2019 

San Antonio Creek:  Tributary to Ventura 
River. Runs from East End of Ojai, along 
Creek Rd., to confluence with Ventura River, 
just above Casitas Springs 

Nitrogen  
Bacteria 
Total Dissolved Solids 

Algae TMDL3 - 2/19/13 
2021 
2023 

Lake Casitas  Mercury 2021 

Ventura River Reach 4: Camino Cielo Rd. 
below Matilija Dam  to confluence with 
Coyote Creek, just south of Foster Park 

Pumping 
Water Diversion 

6/28/134 
6/28/134 

Ventura River Reach 3:  Confluence with 
Coyote Creek, just south of Foster Park, to 
confluence with Weldon Canyon, just north 
of Cañada Larga 

Indicator Bacteria 
Pumping 
Water Diversion 

2021 
6/28/134 
6/28/134 

Ventura River Reach 2: 
Weldon Canyon to Main St. 

Algae & Low Dissolved Oxygen 
 

Algae TMDL3 - 2/19/13 
 

Ventura River Reach 1:  
Main St. to Estuary 

Cañada Larga Creek: Tributary to Ventura 
River. Runs along Cañada Larga Rd. to 
confluence with Ventura River, south of 
wastewater treatment plant) 

Fecal Coliform 
Total Dissolved Solids 

2019 
2021 

Ventura River Estuary: 
Main St. to Estuary 

Trash 
 
Algae, Eutrophic Conditions Total 
Coliform 

Ventura River Trash 
TMDL - 2/27/08 
Algae TMDL3 - 2/19/13 
 
2019 

Table 2.5.1.2 - Water Quality Impairments by Waterbody 
1. Water quality impairment as listed under the Clean Water Act Section 303(d). 
2. TMDL = Total Maximum Daily Load 
3. Algae TMDL is short for: Algae, Eutrophic Conditions, and Nutrients TMDL for Ventura River and its Tributaries 
4. In June 2013 the USEPA determined that the recently adopted Algae, Eutrophic Conditions, and Nutrients TMDL provides 
“equivalent protection of water quality in Reaches 3 and 4… Therefore, USEPA is not establishing separate TMDLs to 
address the pumping and water diversion impairment listings” (EPA Memo re: Resolution 2013-0005 (USEPA 2013). See 
additional discussion above in the “Lack of Streamflow” section.) 

Discharge Permits & Waivers 

All discharges, whether to land or water, are subject to regulation. The RWQCB oversees a variety of regulatory 

discharge permit programs for ensuring compliance with both federal and state water quality standards. The primary 

programs are summarized below. 
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

National Pollutant Discharge Elimination System (NPDES) permits address federal laws (i.e., the Clean Water Act). 

Initially, NPDES permits focused on regulating more traditional point-source pollution, which originates from a 

definite source, such as industrial facilities, and discharges at a specific point. In 1987, an amendment to the Clean 

Water Act directed the NPDES program to address urban and stormwater runoff discharged into rivers, lakes, and 

along the coast from storm drains that are owned and managed by cities and counties. Urban and stormwater runoff 

contain pollutants from streets, parking lots, construction sites, homes, businesses, and many other sources. 

NPDES discharges can be permitted with an individual permit or covered under a general permit. Individual 

permits are written to address the specific design and applicable water quality standards to an individual facility 

while general permits authorize a category of discharges within a geographical area (USEPA 2013a).  

Municipal Separate Storm Sewer Systems Permits 
As part of the NPDES program, municipalities operating municipal separate storm sewer systems (MS4s) are required 

to obtain MS4 permits, which regulate stormwater discharges. MS4 NPDES permits are issued by the RWQCB and are 

usually issued to a group of co-permittees encompassing an entire metropolitan area.  

Ventura Countywide Stormwater Water Quality Program 

 
Educational Sign, Ventura Countywide Stormwater Quality Program 

Ventura County’s MS4 permit includes 12 co-permittees: the cities of Camarillo, Fillmore, Moorpark, Ojai, Oxnard, Port 

Hueneme, Simi Valley, Santa Paula, Thousand Oaks, and Ventura; the County of Ventura; and the Ventura County 

Watershed Protection District. Collectively, these co-permittees form the Ventura Countywide Stormwater Quality 

Management Program (VCSQMP). The pollutants of concern in Ventura County, as outlined in the MS4 permit, include 

chloride, fecal indicator bacteria, conventional pollutants, metals, nitrogen, organic compounds, and pesticides.  

MS4 permits require the dischargers (co-permittees) to develop and implement programs that reduce the discharge 

of pollutants to the maximum extent practicable. The Ventura County Watershed Protection District is the “principal 

permittee,” and as such is responsible for overall coordination of the VCSQMP. Co-permittees work cooperatively on 

both water quality monitoring programs as well as programs to advance best management practices (BMPs).  

The VCSQMP elements include: 

 Public outreach programs 
 Programs to reduce pollutants in stormwater runoff from industrial and commercial facilities 
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 Planning and land development programs that ensure that stormwater quality impacts from new development and 
redevelopment are limited through site design measures, site-specific source control measures, low impact 
development strategies and treatment control measures 

 Programs to reduce pollutants in runoff from construction sites during all construction phases. 
 Programs to ensure good housekeeping for municipal operations 
 Programs to reduce illicit storm drain connections and illicit discharges 
 Water quality monitoring  
(VCWPD 2013e) 

The VCSQMP produces and updates a Technical Guidance Manual, which outlines the selection, design, and 

maintenance of stormwater BMPs required for new development and redevelopment projects.  

Industrial Activities General Stormwater Permit 
The EPA has identified specific types of industries whose outdoor activities have the potential to contribute to 

stormwater pollution. These industries include machinery manufacturing, auto dismantling, chemical products, and 

oil and gas extraction, among others. The SWRCB has required businesses engaged in these activities to obtain 

coverage under the Industrial Activities General Stormwater Permit. This general permit was recently revised with 

implementation required by July 2015.  On an individual basis, industries must use the best available technology 

specific to their activities, to reduce pollutants in their stormwater discharges. Facility operators are required under 

the permit to write and implement a Storm Water Pollution Prevention Plan (SWPPP) specific to their operations, and 

perform limited monitoring of stormwater runoff from their facility. Facilities that do not have exposure to 

stormwater can file a non-exposure exclusion and be relieved of many of the permit requirements.    

Construction Activities General Stormwater Permit 
Construction activity resulting in a land disturbance of 1 acre or more, or less than 1 acre but part of a larger common 

plan of development or sale, must obtain the Construction Activities Storm Water General Permit (2009-0009-DWQ 

Permit). Construction activity includes clearing, grading, excavation, stockpiling, and reconstruction of existing 

facilities involving removal and replacement. Construction activity does not include routine maintenance such as 

maintenance of original line and grade, hydraulic capacity, or original purpose of the facility. 

To obtain coverage under this General Permit, dischargers shall electronically file the Permit Registration Documents 

(PRDs), which includes a Notice of Intent (NOI), Storm Water Pollution Prevention Plan (SWPPP), and other 

compliance-related documents required. A major requirement of the Construction General Permit is that operator(s) 

of the construction activity prepare and implement a stormwater pollution prevention plan (SWPPP) to reduce the 

pollutants in stormwater discharged from the construction site, including mud tracked offsite by vehicles. The SWPPP 

will identify the potential sources of pollutants and the best management practices that will be in place to prevent 

their discharge.  

WASTE DISCHARGE REQUIREMENTS 

Waste Discharge Requirements (WDR) address state regulations (i.e., the Porter-Cologne Water Quality Control Act). 

WDRs require dischargers to implement self-monitoring programs for their discharges and submit compliance 

reports to the RWQCB. Since the state has the delegated authority to implement the federal NPDES permit program, 

http://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.shtml
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NPDES and waste discharge requirements are commonly combined into 1 permit. WDRs also cover the many other 

types of discharges not covered by NPDES permits such as discharges to percolation ponds from treatment plants and 

the disposal of waste at landfills. 

NONPOINT SOURCE DISCHARGE REGULATION 

The RWQCB regulates nonpoint source discharges in 1 of 3 ways: waste-discharge requirements, conditional waivers, 

and waivers. The RWQCBs in charge of enforcing state and federal water quality standards historically waived the 

waste-discharge requirements for irrigated farms, however, a 1999 state law banned that practice, requiring that all 

such blanket waivers expire on Jan. 1, 2003, and directing the state’s 9 regional boards to come up with an alternative 

(FBVC 2013).  

Conditional Waiver for Agriculture 
In 2005, the Los Angeles Regional Water Quality Control Board adopted a Conditional Waiver of Waste Discharge 

Requirements for Discharges from Irrigated Lands within the Los Angeles Region. Known informally as the 

“Conditional Waiver” program, it requires the owners of irrigated farmland to measure and control discharges from 

their property, including irrigation return flows, flows from tile drains, and stormwater runoff. These discharges can 

affect water quality by transporting nutrients, pesticides, sediment, salts, and other pollutants from cultivated fields 

into surface waters. The Conditional Waiver allows individual landowners and growers to comply with its provisions 

as individuals or by working collectively as a “discharger group.”  

Given the high cost and complexity of obtaining individual discharge permits, the Farm Bureau of Ventura County 

enlisted the cooperation of other agricultural organizations, water districts, and individuals to form VCAILG (Ventura 

County Agricultural Irrigated Lands Group), which is intended to act as 1 unified discharger group for those 

agricultural landowners and growers who agreed to join. The RWQCB approved the plan in 2006.  

The Farm Bureau of Ventura County administers the program on behalf of VCAILGs members. A 7-member VCAILG 

Executive Committee develops the proposed program budget each year and recommends policy. Budget and policy 

recommendations are reviewed and approved by a 20-member Steering Committee consisting primarily of growers. 

Through the Conditional Waiver program, landowners and growers are asked to provide VCAILG with information on 

their management practices, to participate in education efforts, and to implement best management practices to 

reduce or eliminate contaminated discharges. The Conditional Waiver program also performs water quality 

monitoring and reporting. (The preceding description is largely from the Farm Bureau of Ventura County’s website 

(FBVC 2013).) 

The RWQCB discharge permits and waivers in the watershed are summarized in Table 2.5.1.3. 

# Entity Permit/Waiver 

Stormwater 

1 Ventura County Watershed Protection District, County of 
Ventura, the 10 cities in Ventura County 

NPDES (MS4) Permit 
 

16 Any construction activity causing 1 acre or more of soil 
disturbance 

General Construction Stormwater NPDES Permit 
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# Entity Permit/Waiver 

31 Industrial facilities meeting the statewide industrial 
stormwater permit’s Attachment 1 Eligibility Criteria 

General Industrial Stormwater NPDES Permit 

Non-Stormwater 

1 Ojai Valley Sanitary District  NPDES Permit 

1 Casitas Municipal Water District NPDES Permit 

1 City of Ventura NPDES Permit 

1 Golden State Water Company NPDES Permit 

1 County of Ventura  NPDES Permit 

1 Ventura River County Water District NPDES Permit 

18 Various individuals and businesses Individual or General Waste Discharge 
Requirements (Non-NPDES) 

Waivers 

1 Ventura County Agricultural Irrigated Lands Group (owners 
and operators of agricultural lands working together as a 
“discharger group”) 

Conditional Agricultural Waiver 
 

Table 2.5.1.3 – Discharge Permits and Waivers 
Data Source: Birosik 2013 

Hazardous Materials Program 

The release of hazardous materials can threaten surface water and groundwater quality. The Ventura County Certified 

Unified Program Agency (CUPA) Hazardous Materials Program, which is administered by the Ventura County 

Environmental Health Division (EHD), provides regulatory oversight for the following 6 statewide environmental 

programs: Hazardous Waste, Hazardous Materials Business Plan, California Accidental Release Prevention Program, 

Underground Hazardous Materials Storage Tanks, Aboveground Petroleum Storage Tanks/Spill Control and 

Countermeasure Plans, and Onsite Hazardous Waste Treatment/Tiered Permit. 

CUPA facilitates compliance with state and federal hazardous materials laws and regulations, county ordinance code, 

and local policies through routine and follow-up inspections, educational guidance, and enforcement actions. CUPA 

also is involved with hazardous materials emergency response, investigation of illegal disposal of hazardous waste, 

and public complaints (Casitas 2011a). 

Surface Water Quality Monitoring  

Surface water quality is routinely monitored by a number of agencies and organizations in the Ventura River 

watershed. The location, frequency, and constituents tested for are different depending upon the purpose of the 

monitoring. Figure 2.5.1.2 illustrates the locations of the most significant ongoing, current water quality monitoring 

programs.  
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Figure 2.5.1.2 – Surface Water Quality Sampling Locations 
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Gaps in Data/Information 

While considerable surface water quality monitoring is conducted in the watershed, and the results of this monitoring 

are provided in annual reports, most of these reports assume a fairly high level of technical sophistication. The “data” 

are often not made available as “information” comprehensible to the general public. Importantly, there is limited “big 

picture” analysis of the findings of the mandated water quality monitoringsuch as what the risks are of elevated 

levels of a given constituent, assessing trends over time and regionally, potential sources of contaminants, or 

cause/effect relationships. 

A more precise understanding of the relative amount of nutrients contributed by the various natural and 

anthropogenic sources in the watershed is needed. The Algae TMDL source assessment, based on “best available 

data,” did an imperfect job of quantifying the various contributions. For example, estimates of how much nitrogen and 

phosphorus are deposited by different activities on the land do not automatically or routinely translate into how much 

ends up in streams or the river. A more robust source assessment could better help stakeholders address the true 

problem, and possibly reduce regulatory compliance costs where they may be inappropriate. 

One of the waterbodies in the watershed that sees relatively frequent body contact, and often by children, is the 

Ventura River estuary. Although Channelkeeper began monitoring for indicator bacteria in the estuary in 2008, 

monitoring for indicator bacteria has historically been limited and intermittent. Other monitoring programs do not 

monitor the estuary for bacteria. Further studies that can identify the different species contributing E. coli to the river 

and estuary will help identify the anthropogenic sources of bacteria that should be controlled.  

2.5.2 Groundwater Quality 

Groundwater supplies a significant percentage of the water used for drinking and irrigation in the watershed, and is 

the source of much of the streamflow for most of the year except in very wet years. The quality of groundwater is 

important for drinking, irrigation, aquatic ecosystem health, and other uses. See “2.3.3 Groundwater Hydrology” for a 

description of the four important groundwater basins in the watershed. 

Groundwater in the watershed is generally of good enough quality for drinking and irrigating, though a few 

parameters must be regularly watched, and water from some wells must be blended with water from other sources to 

meet drinking water quality standards. The quality of the watershed’s groundwater is greatly influenced by the 

quality and quantity of surface water runoff that recharges the groundwater basins, as well as by the natural 

interaction of groundwater with the sediments in the surrounding geologic formations. Other factors that can 

influence groundwater quality include the type and intensity of land uses overlying groundwater basins, use and 

density of septic systems, well depth, and age of groundwater. Because most of the watershed’s aquifers are 

unconfined, groundwater is more vulnerable to contamination from surface pollution than in confined aquifers. 

Nitrate is the primary groundwater quality concern in the watershed. Total dissolved solids (TDS) are also elevated in 

groundwater in much of the watershed and chloride and boron are also sometimes found in elevated concentrations. 

Elevated concentrations of these constituents can impact agricultural operations and are monitored by agricultural 

water users. Sulfate, which can affect the taste and odor of water, tends to be high in certain areas. Many of the 
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constituents that are elevated in groundwater, such as boron and sulfate, are naturally occurring from surrounding 

geology. In the lower watershed, where there significant oil, gas, and other industrial land uses have existed for 

decades, potential chemical contamination presents concerns that need further investigation.  

Regional groundwater quality has been analyzed less frequently and at fewer locations than surface water quality, so 

less information is available about its quality, trends, and influences. Most of the groundwater quality monitoring is 

done by water suppliers, who test for compliance with drinking water standards. In addition, the Ventura County 

Watershed Protection District performs annual monitoring of about 15 wells in the watershed, in each of the four 

groundwater basins. Sampling is not required of private domestic wells or other unregulated water systems, so water 

quality data from most wells in the watershed are not publicly available. Less groundwater quality data are available 

for the Lower Ventura River groundwater basin than in the other basins: There are no drinking water supply wells in 

this basin and very few irrigation wells, therefore very little regular monitoring for drinking water standards. (See  

“Groundwater Quality Monitoring” later in this section  for more information about monitoring.)  

 

Groundwater Well, Upper Ventura River Floodplain 
After withdrawal, local water suppliers filter, disinfect, and sometimes blend groundwater with water from Lake Casitas 
before delivering it to consumers. 
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Figure 2.5.2.1– Groundwater Basins Map 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 135 

Regulations – Groundwater Quality 

Drinking Water Standards 

Groundwater quality is generally defined in terms of drinking water quality standards. As described in “2.5.5 Drinking 

Water Quality,” drinking water standards are set at levels necessary to protect the public from acute and chronic 

health risks associated with consuming contaminants in drinking water supplies. These limits are known as maximum 

contaminant levels (MCLs). MCLs are set by the California Department of Public Health (CDPH) and are found in Title 

22 of the California Code of Regulations (CCR). Primary MCLs address health concerns. Esthetics such as taste and 

odor are addressed by secondary MCLs, or SMCLs (CDPH 2013). For some constituents, such as chloride, sulfate, and 

total dissolved solids, CDPH defines a “recommended” and an “upper” SMCL. 

In order to be certified as a permanent domestic or municipal water supply, water from wells located in Ventura 

County must meet these federal and state standards (VCWPD 2012). Authority for implementing these drinking water 

standards is designated to the Ventura County Environmental Health Division for systems with up to 14 service 

connections, and to the CDPH for systems with greater than 14 connections. 

Definitions: MCL—Maximum Contaminant Level. Enforceable drinking water quality standards. 

SMCL—Secondary Maximum Contaminant Level. Non-mandatory water quality standards related to esthetic 
factors, such as taste, staining, and color. 

Basin Plan 

The Regional Water Quality Control Board’s Basin Plan also establishes groundwater quality objectives that are 

applicable to the watershed. The objectives in the Basin Plan are intended to protect the public health and welfare and 

to maintain or enhance water quality in relation to the designated existing and potential beneficial uses of the water 

(RWQCB-LA 1994). The Basin Plan is discussed in more detail in “2.5.1 Surface Water Quality.” 
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Table 2.5.2.1 Basin Plan Groundwater Quality Objectives 

Groundwater Basin 
Bacteria 

(ml*) 
Nitrogen 

as N 
(mg/L) 

TDS 
(mg/L) 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Boron 
(mg/L) 

Upper Ojai Basin 

W. of Sulphur Mountain Road 1.1/100 10 1,000 300 200 1.0 

Central area 1.1/100 10 700 50 100 1.0 

Sisar area 1.1/100 10 700 250 100 0.5 

Ojai Valley Basin 

W. of San Antonio-Senior Canyon Creeks 1.1/100 10 1,000 300 200 0.5 

E. of San Antonio-Senior Canyon Creeks 1.1/100 10 700 200 50  

Upper & Lower Ventura River Basins 

Upper Ventura River area 1.1/100 10 800 300 100 0.5 

San Antonio Creek area 1.1/100 10 1,000 300 100 0.5 

Lower Ventura River area 1.1/100 10 1,500 500 300 1.5 
*In groundwaters used for domestic or municipal supply the concentration of coliform organisms over any seven-day 
period shall be less than 1.1/100 ml.  
Source: Basin Plan (RWQCB-LA 1994) 

Septic System Regulations 

Refer to “2.5.3 Wastewater Quality” for an overview of the regulations in place to prevent septic systems from 

polluting groundwater.  

Water Quality by Basin 

Three of the watershed’s four groundwater basins—Upper Ojai, Ojai Valley, and Upper Ventura River—are actively 

used for irrigation and drinking water. Each basin has somewhat different quality characteristics and concerns, based 

largely on geology, land use, and overlying hydrology, but the water is generally suitable for use.  

The fourth groundwater basin—Lower Ventura River—is not used for drinking water and is minimally used for 

agricultural irrigation. This aquifer is naturally brackish in nature. In addition, it is located under the watershed’s 

most industrialized area. Data on the overall impact of these current and historic industries on groundwater quality is 

limited. 

Table 2.5.2.1 provides an at-a-glance look at which basins have wells that have tested over the MCL or SMCL 

standards for a few key water quality constituents. The highest percentage of exceedances has been recorded for TDS. 

The lowest percentage of exceedances has been recorded for boron and chloride. While nitrate had a low percentage 

of exceedances, they did apply to public health standards (MCL), which require more scrutiny than the secondary 

standards. Many of the constituents that are high in the watershed’s groundwater—including manganese, iron, 

sulfate, and boron—are naturally occurring because of the surrounding geology. 

More detailed information, including findings from local water quality monitoring, is provided in the sections that 

follow.  
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Table 2.5.2.2 – Number of Monitoring Wells with Results Above MCLs Between 1953-2013 

 Nitrate 
as NO3 Chloride TDS Manganese Iron Sulfate Boron 

 number of exceedances / number of samples in the dataset (% exceedances) 

Lower 
Ventura 
River Basin 

0/13 
(0%) 

5/23 
(22%) 

23/23 
(100%) 

16/22  
(73%) 

14/22 
(64%) 

22/23 
(96%) 

4/20  
(20%) 

Upper 
Ventura 
River Basin 

27/307 
(9%) 

0/261 
(0%) 

301/342 
(88%) 

17/210  
(8%) 

33/145 
(23%) 

88/250 
(35%) 

4/203 
(2%) 

Ojai Valley 
Basin 

14/399 
(4%) 

14/335 
(4%) 

409/450 
(91%) 

79/191 
(41%) 

63/184 
(34%) 

39/328 
(12%) 

1/204 
(1%) 

Upper Ojai 
Basin 

5/67 
(8%) 

0/64 
(0%) 

43/97 
(44%) 

16/32  
(50%) 

13/31 
(42%) 

7/61 
(12%) 

0/36 
(0%) 

Drinking Water Quality Maximum Contaminant Levels 

MCL* 
Standard 45 mg/L       

SMCL** 
Standard  250-500 

mg/L 

500-
1,000 
mg/L 

.05 mg/L 0.30 
mg/L 

250-500 
mg/L 

 

Notificatio
n Level***       1 mg/L 

This table indicates the number of samples taken (denominator) and of those, the number that exceeded the MCL or SMCL. 
Where an SMCL consists of a range, the lower number was used to calculate exceedances. 
*MCL—Maximum Contaminant Level; ** SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste). 
***Notification levels are health-based advisory levels for chemicals in drinking water that lack MCL. Some SMCL’s values 
have a recommended lower and upper range.  
Source: Ventura County Watershed Protection District’s groundwater monitoring data (2013f) 

Nitrate 

As is the case across California (CDWR 2003), nitrate appears as a groundwater contaminant in the Ventura River 

watershed, and is the only contaminant of concern with regard to drinking water quality. Nitrate concentrations in 

some areas exceed MCL or SMCL standards, particularly in the Upper Ventura River Basin and the Ojai Valley Basin. 

This is illustrated in Figure 2.5.2.2 and Table 2.5.2.3. A few wells in these basins regularly test over the drinking water 

quality standard (45 mg/L as NO3 - nitrate, or 10 mg/L as N - nitrogen), and other wells in these basins occasionally 

test near the standard (SWRCB 2014a). Water suppliers using these wells blend the high-nitrate water with cleaner 

sources.  

Nitrate is a nutrient that is naturally present at low concentrations in groundwater. Other than natural sources, 

surface water recharge, septic systems, and fertilizers and manure that migrate to groundwater via infiltration are 

also causes of elevated nitrate concentrations in groundwater (RWQCB 2012). 

Nitrate can affect biological activity in aquifers and in surface waterbodies that receive groundwater discharge. High 

concentrations of nitrate in drinking water can adversely affect human health, particularly the health of infants 

(Montrella and Belitz 2009). Nitrate poisoning in infants is commonly referred to as “blue baby syndrome.” See “2.5.3 

Wastewater Quality” for a discussion on septic systems and their contribution to groundwater quality. 
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The drinking water regulatory benchmark for nitrate, called the maximum contaminant level (MCL), is 45 mg/L (as 

NO3 - nitrate), which is equivalent to 10 mg/L (as N - nitrogen). If nitrate levels in public drinking water supplies 

exceed the MCL standard, mitigation measures must be employed by water suppliers to ensure a safe supply of 

drinking water.  

Table 2.5.2.3 - Nitrate (as NO3) by Groundwater Basin (mg/L) 

MCL = 45 mg/L as NO3 Average Median Range # of 
Exeedances 

# of 
Samples Date Range 

Upper Ojai Basin 16.86 12.20 0–57.70 5 67 1961-2012 

Ojai Valley Basin 20.72 18.70 0–67.00 14 399 1953-2012 

Upper Ventura River Basin 15.27 8.10 0–102.00 27 307 1967-2012 

Lower Ventura River Basin* 0.93 0.00 0–13.00 0 13 1991-2012 
MCL—Maximum Contaminant Level 
Source: Ventura County Watershed Protection District groundwater monitoring data (2013f) 

 

Figure 2.5.2.2– Groundwater Nitrate Compared with Precipitation, Mira Monte Well 
x-axis = time, y-axis = nitrate mg/l (as nitrate - NO3). This chart corroborates USGS findings that the occurrence of high 
nitrate concentrations in shallow and younger groundwater indicates surficial or near-surface sources of nitrate.  
Source: Kear Groundwater 2013 

Total Dissolved Solids and Salts 

Total dissolved solids (TDS) is a measure of all the dissolved substances in water, which includes inorganic salts as 

well as a small amount of organic matter. Common inorganic salts in water include calcium, magnesium, potassium, 

and sodium (cations), and carbonates, nitrates, bicarbonates, chlorides, and sulfates (anions).  
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The water quality guideline for TDS ranges from 500 mg/L to 1,000 mg/L. This is a non-mandatory secondary 

maximum contaminant level (SMCL). For growers of subtropical fruit trees (citrus and avocado) in the watershed, the 

Ventura County Farm Advisor recommends levels less than 1,000 mg/L in irrigation water (Faber 2013). 

TDS tends to be elevated in the watershed’s groundwater basins, as it does in surrounding watersheds (Burton et al 

2011). The Lower Ventura River Basin tends to have the highest TDS. This correlates to the high TDS measured in 

surface water: Cañada Larga Creek has the highest TDS of the watershed’s streams (Leydecker & Grabowsky 2006).  

Table 2.5.2.4 - Total Dissolved Solids by Groundwater Basin ( mg/L) 

SMCL = 500–1,000 mg/L Average Median Range # of 
Exceedances* 

# of 
Samples Date Range 

Upper Ojai Basin 545 449 189–1,250 43 97 1961-2012 

Ojai Valley Basin 717 670 100–2,960 409 450 1953-2012 

Upper Ventura River Basin 704 657 285–5,040 301 342 1967-2013 

Lower Ventura River Basin* 1,577 1,130 963–3,650 23 23 1991-2012 
*The lower number of the SMCL range was used to calculate exceedances. 
SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste)  
Sources: Ventura County Watershed Protection District (WPD) database (2013f) 

The causes of high TDS in groundwater can be both natural and the result of human activities. Groundwater in the 

Ventura River watershed tends to have relatively high TDS naturally because of the high and readily dissolved mineral 

content of the rock in groundwater basins. In general, the older the groundwater the longer water sits in contact with 

the marine sediments in the basins, and the higher the conductivitya measure of TDStends to be (Leydecker & 

Grabowsky 2006). In addition, the streams with the highest conductivity in the watershed (Cañada Larga Creek, Lion 

Canyon Creek, and San Antonio Creek) drain down either side of Sulphur Mountain, a rich source of inorganic salts.  

High TDS indicates hard water, which can affect taste, odor, and color, and cause corrosion, staining, and scaling on 

plumbing fixtures. Many users of groundwater “soften” the water to avoid some of these problems. For growers, high 

TDS is a concern because it reduces the ability of plant roots to extract sufficient water from the salty solution, and can 

quickly clog sprinklers, drippers and irrigation emitters. Growers in the watershed rely on winter rains to leach the 

soil of built up salts, but when there are no significant winter rains, they must sometimes leach the soil with a volume 

of water in excess of the plant need to help reduce the concentration of salts (Faber 2013a).  

Sulfate 

Sulfate is a naturally occurring mineral in water. High concentrations of sulfur may be attributed to the presence of 

Miocene and Pliocene marine sediments from the surrounding mountains (Burton et al 2011). The Monterey Shale 

Formation, a geologic feature predominant in the Sulphur Mountain area of the watershed, is naturally rich in salts, 

such as magnesium sulfate (epsom salt), that can be dissolved out of the rock by flowing water. It has been speculated 

by researchers studying the “saltiness” of the Malibu Creek that the Monterey Formation found in its northern 

headwaters could be contributing significant concentrations of sulfate the creek (Orton 2013). It is possible that this 

formation is similarly contributing to the high sulfate levels found in the Lower Ventura River Basin.  
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High concentrations of sulfate in water can cause scale buildup in water pipes, may be associated with a bitter taste, 

and can cause diarrhea. 

Table 2.5.2.5 - Sulfate by Groundwater Basin (mg/L) 

SMCL = 250–500 mg/L Average Median Range # of 
Exceedances* 

# of 
Samples Date Range 

Upper Ojai Basin 101.3 59.0 1.0–412.0 7 61 1961-2012 

Ojai Valley Basin 202.6 204.0 0–480.0 39 328 1953-2012 

Upper Ventura River Basin 247.5 230.0 2.0–2,940.0 88 255 1967-2013 

Lower Ventura River Basin* 524.0 358.5 310.0–1,470.0 22 23 1989-2012 
*The lower number of the SMCL range was used to calculate exceedances. 
SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste)  
Source: Ventura County Watershed Protection District (WPD) database (2013f) 

Brownfields 

Brownfields are properties whose reuse, redevelopment, or expansion is hindered by real or perceived environmental 

contamination. They can be large or small, vacant or developed, abandoned or occupied. Brownfield sites commonly 

sit idle, or cannot be sold, until contamination concerns are resolved. However, the costs of doing so can be 

prohibitive.  

The Ventura Oil Field was discovered in the early 1900s; by the late 1920s 113 oil wells were in production in the 

Avenue area on the city of Ventura’s Westside; by the late 1930s the area was densely occupied with oil wells and 

related facilities. Oil-related industries and service companies located in the area in support of the growing oil 

industry and as the Westside became more industrially developed, other industries also gravitated to the area.  

By the 1990s, much of the oil and supporting industry had left the Westside area, leaving behind many industrial 

facilities and the perception that these sites could be contaminated. Today, there are an estimated 30 brownfields in 

the Ventura Avenue area on the city of Ventura’s Westside (City of San Buenaventura 2005). The contaminants 

potentially associated with these industries include toxic metals, petroleum solvents, chlorinated solvents, semi-

volatile hydrocarbons, polychlorinated biphenyls (PCBs), and caustics and acids (WCEE 2001). 

Groundwater monitoring is occurring at a few sites on the Westside as a part of remedying violations, and these 

records are available on the State’s GeoTracker GAMA website. However, reports that clearly assess the threat to 

groundwater or surface water quality from these sites were not found.  

One of the actions identified in the City of Ventura’s General Plan addresses the brownfields on the Westside:  

“Action 7.26: Seek funding for cleanup of sites within the Brownfield Assessment Demonstration Pilot Program and 

other contaminated areas in West Ventura.” 

—2005 Ventura General Plan (City of San Buenaventura 2005) 

Groundwater Quality Monitoring 

What follows is a summary of the ongoing groundwater quality monitoring programs in the watershed, as well as an 

important focused analysis of groundwater quality that was conducted in the region by the USGS. In addition, 
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groundwater quality monitoring is required of property owners subject to violation-related cleanup requirements; 

this monitoring is overseen by the Regional Water Quality Control Board or the Ventura County Environmental Health 

Division. 

Public Water Suppliers 

Public supply wells in California are required by law to be sampled for inorganic, organic, radiological, and 

microbiological constituents on a routine basis. These data are submitted to the California Department of Public 

Health, and integrated into the State’s GeoTracker GAMA database. In addition, water suppliers are required to 

prepare for their customers annual water quality consumer confidence reports, which contain information on the 

quality of their water supply sources. These reports can be found on the water suppliers’ websites.  

Ventura County Watershed Protection District 

The Ventura County Watershed Protection District (VCWPD), Groundwater Section, performs groundwater quality 

monitoring once per year in approximately 15 wells within the watershed, including approximately 7 to 8 in the Ojai 

Valley Basin, 4 to 5 wells in the Upper Ojai Basin, 2 to 6 wells in the Upper Ventura River Basin, and 1 to 3 in the 

Lower Ventura River Basin.  

Wells are typically sampled in August through December. The VCWPD also monitors groundwater levels four times 

per year. Most of the wells monitored are privately owned. Regular monitoring in the Ventura River watershed began 

in 2005, though some records go back to the 1950s. 

All samples are analyzed for general minerals and irrigation suitability. Title 22 metals and gross alpha particles are 

analyzed on select samples. Bacteria, inorganic chemicals, and a couple of additional tests that are normally part of the 

drinking water testing series are not included in this monitoring. Results and maps of wells are published VCWPD’s 

Groundwater Section Annual Report. 

OBGMA 

The Ojai Basin Groundwater Management Agency (OBGMA) works with VCWPD to make wells in the basin available 

for the district’s groundwater quality monitoring. Data from the monitoring are included in OBGMA’s annual report. 

USGS GAMA Study 

In 2007, the USGS conducted groundwater sampling in the Ventura River watershed for a wide range of constituents, 

such as volatile organic compounds, pesticides, wastewater indicators, trace elements, major and minor ions, isotopic 

constituents and noble gases, nutrients, and other water quality indicators.  

This sampling was done as part of California’s Groundwater Ambient Monitoring and Assessment (GAMA) Priority 

Basin Project (PBP) program. GAMA’s PBP is a statewide, comprehensive assessment of groundwater quality designed 

to help better understand and identify risks to groundwater resources. The Ventura River watershed was included in 

the Santa Clara River Valley (SCRV) study unit, one of the groundwater areas evaluated by the PBP. 

Only four wells in the watershed were analyzed as part of this study, but it does represent the most comprehensive 

analysis of groundwater quality data in the watershed in recent years. The wells were sampled from April through 

June 2007. Figure xxx illustrates the location of the wells included in the study. 
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Most constituents that were detected were reported at concentrations below the California Department of Public 

Health’s drinking water quality standards (called primary maximum contaminant levels, or MCLs; and secondary 

maximum contaminant levels, or SMCLs). Concentrations of nitrate were reported above the primary MCL; 

manganese and TDS were above their respective SMCL (USGS, 2004a). Interpretive reports of the GAMA results for 

the Santa Clara River Valley Study Unit provide useful information on the factors that affect the different constituents 

detected, and allows a comparison of groundwater quality in the neighboring Santa Clara River watershed (Burton et 

al 2011; Montrella and Belitz 2009).  

Gaps in Data/Information 

The following data/information gaps have been identified with regard to groundwater quality. 

There is a lack of monitored wells in the Lower Ventura River basin compared with other basins. 

There is also a lack of data and analysis on the pollutants, extent of contamination, and risk to groundwater quality in 

the Lower Ventura River Basin contributed by the oil extraction and industrial land uses that have occurred, and are 

still occurring, over and upslope from that basin. 

The constituents monitored most frequently in groundwater versus those monitored most frequently in surface water 

are often quite different (different regulations, different agencies in charge). This makes it challenging to correlate 

contributions from groundwater to surface water (or vice versa) of various pollutants. 

Although groundwater is sampled annually by the Ventura County Watershed Protection District, there is limited 

analysis of the findings of those data, including trends over time, correlation with nearby surface water quality, or 

identification of potential sources of groundwater constituents of concern.  

2.5.3 Wastewater Quality 

In the Ventura River watershed, there are two primary means of treating wastewater: centralized sewer systems and 

decentralized, onsite wastewater treatment systems, such as septic systems and graywater systems. These two 

system types utilize different treatment processes (except that both depend upon microbes for decomposition), 

release treated effluent in different locations, and are subject to different regulations. Wastewater from sewer systems 

is treated at a centralized wastewater treatment plant and subsequently released into surface waters, whereas onsite 

wastewater treatment systems (OWTS), as the name implies, treat wastewater onsite and typically release effluent 

into the soil and groundwater. Graywater systems can reduce the flow of wastewater to either the central wastewater 

treatment plant or the onsite treatment system by using this non-potable supply for landscape irrigation. 

Wastewater can potentially affect water quality in the watershed through sewer system leaks and spills, through the 

quality and impact of treated effluent on receiving waters, and from improperly functioning septic systems. In the 

Ventura River watershed, stormwater drains into a separate system of channels and is not part of the wastewater 

flows. 

Figure 2.5.3.1 shows the general areas where sewer systems and septic systems are located in the watershed.  
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Definition: Wastewater—Wastewater includes any combination of water, soap, food scraps, and human 

excrement that is flushed down toilets, sinks, and shower drains. Wastewater can contain a wide variety of 

constituents of concern to water quality, including pathogens, bacteria, nutrients, pharmaceuticals, perfumes, 

toxic chemicals, and many other products.  

Wastewater includes both “blackwater” and “graywater.” Blackwater refers to wastewater from toilets; 

graywater refers to all used household water except blackwater.  
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Figure 2.5.3.1 – Sewer and Septic Systems Map 
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Sewer Systems 

Sewer systems transport and treat the sewage from homes and commercial buildings. There are two separate sewer 

systems in the watershed: one operated by the Ojai Valley Sanitary District (OVSD) and one by the City of Ventura’s 

department (Ventura Water). OVSD covers the largest service area in the watershed, including most of the Ojai Valley, 

Meiners Oaks, and Casitas Springs. OVSD serves a population of about 23,000 people at roughly 8,500 different 

locations via 120 miles of sewer pipeline. Wastewater is treated at OVSD’s treatment plant near Foster Park before 

being released into lower Ventura River (Palmer 2013).  

Ventura Water provides sewer services to most properties within the City’s jurisdiction in the watershed, which 

comprises about 3,500 accounts that serve an estimated population of 10,500 people (Barajas 2013). The wastewater 

produced in Ventura Water’s jurisdiction is transported outside of the watershed to the Ventura Water Reclamation 

Facility, located in Ventura Harbor. Both OVSD’s and Ventura Water’s treatment plants are publicly owned treatment 

works, commonly referred to as POTWs. 

 

Figure 2.5.3.2 – Ojai Valley Sanitary District Wastewater Treatment Plant 
The Ojai Valley Sanitary District’s (OVSD) treatment plant is the facility immediately adjacent to the Ventura River. Located 
next to OVSD’s plant is the City of Ventura’s North Avenue Treatment Plant, which treats freshwater from the river. 

Two smaller wastewater treatment plants can be found in the east end of the Ojai Valley. Thacher School, a private 

school on the east end of the Ojai Valley, has a 40,000 gallon per day (gpd) capacity treatment plant and an average 

dry season flow of 16,926 gpd (RWQCB-LA 2007). Ojai Valley School’s Upper Campus, another privately owned and 
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operated school located on Reeves Road, has a capacity of 19,500 gpd and operates an average dry season flow of 

11,000 gpd. Both of these privately owned and operated systems disperse treated effluent underground (RWQCB-LA 

2011a). 

Table 2.5.3.1 – Sewer Statistics 

 Ojai Valley  
Sanitary District 

Ventura Water 

In the 
watershed 

Total 

Population Served 23,000 10,500 109,000 

Miles of Sewer Pipeline  
(excluding private lateral lines) 

120 22 300 

Average Influent  
(million gallons/ day (mgd)) 

1.6 1.3 - 4.5* 8.5 

Plant Capacity (mgd) 3.0 n/a 14 

Pretreatment Program** Locations 80 131 718 
Source: Palmer 2013; Barajas, Landis, Pfeifer, Rungren & Waln 2013 
*  1.3 mgd is calculated based on land use (Impact Sciences 2011), and 4.5 mgd is estimated by Ventura Water 
representatives. 
**  Pretreatment programs are described below under Regulations – Sewer Systems. 

Leaks and Spills 

Both OVSD and Ventura Water utilize “separate sewer systems,” which means that stormwater and wastewater flow 

through separate channels. Many sewer systems in the U.S. are “combined sewer systems,” which tend to encounter 

more problems during the rainy season when increased volumes of stormwater can put sewer systems significantly 

over capacity, causing burst pipes and flooding. However, during dry weather, a combined system has the advantage 

of being able to fully treat urban runoff at the receiving treatment plant. 

One of the important benefits of keeping stormwater separate from wastewater is that the stormwater remains 

available as a resource for groundwater recharge and in-stream flow. Even with separate sewer systems, there is still 

the potential for stormwater and groundwater to enter the sewer system through leaky pipes, lateral lines, and 

manhole covers, primarily during the rainy season. Infiltration of freshwater accounts, in part, for the seasonal 

variation in the amount of influent that enters sewer systems. 

As shown in Table 2.5.3.1, OVSD’s average annual daily flow is 1.6 mgd measured over the course of a year. Seasonal 

flows can be quite variable. In the dry season, average flows can be as low as 1.5 mgd. During the rainy season, when 

groundwater levels are high and infiltration is common, influent into the treatment plant ranges from 2.0 mgd up to 4 

or 5 mgd depending on the storms. The all-time high was 9.5 mgd (Palmer 2013; RWQCB 2011).  

Older infrastructure is more prone to leaks, spills, and breaks. Pipes degrade, get compressed, and leak over time, 

contributing to infiltration of freshwater into the system.  

Most of OVSD’s underground pipes were installed in the late 1950s and early 1960s, though some pipes date back to 

the 1920s. Although the infrastructure is aging, most of the sewer lines, around 70%, are considered by managers to 

be in relatively good condition: free of damage, cracks, roots, or other blockages (Palmer 2013). Some sewer pipes in 
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Ventura Water’s service area date back to the 1920s, but these are also reported to be in relatively good condition 

(Pfeifer 2013).  

Over the last three years, Ventura Water and OVSD have not had a wet weather overflow in the watershed.  

Flood-related sewage spills are a serious water quality concern in the watershed. Several sewer lines are in or cross 

the Ventura River and San Antonio Creek, and are not adequately protected from large flood flows. Past sewer line 

breaks have resulted in millions of gallons of untreated sewage flowing into the river over several days. In the major 

flood of 2005, an OVSD sewer mainline in San Antonio Creek was damaged, causing a sewage spill, and an OVSD 

mainline at the Hwy 150 Bridge was similarly damaged in the major flood of 1998.  

 

Sewer Manhole on the Ventura Riverbank During 2005 Flood 

Photo courtesy of Ojai Valley Sanitary District 

Besides the public health threat such spills pose from contact with the water, the City of Ventura must also curtail 

extractions of water from the Ventura River until the waters have been confirmed to be clear of contamination.  

Wastewater Treatment Plant Effluent and Biosolids 

As previously mentioned, OVSD operates the only publicly owned treatment works in the watershed, as the Ventura 

Water Reclamation Facility is located at the Ventura Harbor. OVSD’s facility treats all of the wastewater collected in 

the sewer system above the plant, as well as a small amount (5% of OVSD’s total flow) of the wastewater that is 

produced below the plant (down to Shell Road).  

Because there is very little industry contributing to the sewer system in the Ventura River watershed, and because an 

advanced tertiary treatment system is used, the effluent produced is considered relatively high quality. Effluent is 

discharged into the Ventura River at an average rate of 2.1 mgd, which is equivalent to an average year-round 

streamflow of approximately 3.25 cubic feet per second. In 2012 annual daily average was 1.61 mgd (Palmer 2013).  

The amount of effluent discharged from the plant is greater in the winter than in the summer, though in the summer, 

and especially in dry years, effluent can constitute the majority, or at times all, of the lower river’s flow (RWQCB 
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2011). This addition of relatively high-quality water to the river, especially near the end of the dry season in drought 

years when effluent provides most of the flow, has significant ecosystem value and is often the difference between a 

river with flow and one that is totally dry. 

 

Ventura River Just Below Effluent Discharge 
In the summer, and especially in dry years, effluent from OVSD’s treatment plant can constitute the majority, or at times all, 
of the flow of the lower Ventura River (RWQCB-LA 2011). 

NITRATE 

The water quality issue of greatest concern with regard to effluent is the contribution of nitrate to the river. OVSD’s 

treatment plant is one of two point source contributors of nitrogen identified in the Algae TMDL, the other being 

contributions from storm drains. (See ”2.5.1 Surface Water Quality” for a more detailed discussion of the Algae TMDL 

and other sources of nutrient pollution in the watershed.) The treatment plant is located very near the bottom of the 

watershed, so the nutrients in its effluent impact a relatively small area. The TMDL analysis attributed 11.7% of the 

total nitrogen contribution to the watershed as coming from OVSD effluent. All other sources of nitrogen are diffuse, 

such as runoff from horse/livestock operations, landscapes and farms, and nutrients leaching from septic systems. 

The Thacher School and Ojai Valley School wastewater treatment facilities are not directly accounted for in either the 

point or non-point source contributors listed in the Algae TMDL (RWQCB-LA 2011).  

The OVSD treatment plant has pursued a program of upgrades and management improvements since the 1960s, 

which have produced significant reductions in the amount of nitrate in its effluent. Since 1979, total nitrogen (of 

which nitrate is by far the greatest part) in OVSD’s effluent has been reduced by 89% (Palmer 2012).  
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Figure 2.5.3.3 – Historic Nitrogen in OVSD Effluent and Below Treatment Plant 
1) The figure on the left shows OVSD effluent total nitrogen (TIN) concentration from 1979 to 2009. 2) The figure on the 
right shows the concentration of TIN 1,000 yards downstream from the OVSD discharge during the same period. Since 
1979, total nitrogen (of which nitrate is by far the greatest part) in OVSD’s effluent has been reduced by 89%, and Ventura 
River TIN downstream of the plant has been reduced 80.8%.  
Source: RWQCB-LA 2011 

Between 2000 and 2012, OVSD’s effluent concentrations of total nitrogen ranged from 2.6 mg/L to 21.1 mg/L, with an 

average of 5.86 mg/L (RWQCB-LA 2011). The target of the Algae TMDL is to have the average dry-weather 

concentration of total nitrogen in the effluent at 3 mg/L or less. 

Treatment plant upgrades in 1982 and 1997 made the wastewater treatment system one of the most advanced in the 

state and country. OVSD utilizes virtually no chemicals in its treatment processes, relying predominantly on physical 

and biological processes to sanitize the wastewater and solids that the community produces. 

When the nutrient removal upgrades required by the 2013 Algae TMDL go online, plant performance will be further 

improved, with removal capabilities that only a small number of plants in the entire nation can achieve (Palmer 

2013).  

CONSTITUENTS OF EMERGING CONCERN 

In recent years, a diverse group of man-made chemicalscalled “constituents of emerging concern” (CECs) has 

emerged as a new issue for regulators to address. CECs include such as things as pharmaceuticals, hormones, personal 

care products, and other trace organic chemicals that have been relatively unmonitored.  

These chemicals enter the environment primarily through wastewater discharges, since the chemicals dissolve in 

water and wastewater treatment plants are generally not capable or designed to remove them. Concerns about the 

safety of these chemicals is largely being addressed in terms of recycled water use policy, however, these chemicals may also 

have deleterious impacts on aquatic life, both in-stream and in the ocean. 
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“Recent scientific studies have shown that some of these chemicals can act as endocrine disruptors, 

disrupting normal hormone function, and can produce effects at the parts per billion or parts per trillion level. 

Chemicals such as serotonin (from antidepressants), estrodiols (from birth control pills and other estrogen 

treatment), and steroid hormones (from pesticides) all alter sexual development and sexual differentiation in 

fishes and invertebrates. Bisphenol A, a chemical used extensively in the manufacture of certain types of 

plastics, has been shown to affect the central nervous system and to act as an endocrine disruptor when 

present in very low doses (Okada et al. 2008). Also, effects of some CECs can be transgenerational—when 

animals are exposed in utero, effects are transmitted not only to the offspring, but are inherited for many 

generations thereafter, from exposures to the grandmother or the great-grandmother animal. In addition, 

scientists are concerned that combining chemicals may have an additive or synergistic biochemical effect.” 

Water Quality Characterization of the Channel Island National Marine Sanctuary and Surrounding Waters 

(SBCK & Engle 2010) 

“New sampling data shows that endocrine disruptors are commonly found downstream of intensely 

urbanized areas and animal production facilities…. While these chemicals have likely been present in our 

water supply sources for as long as such consumer products have been in use, they have gone virtually 

undetected until recently as better technology has improved our ability to detect them.” 

Association of California Water Agencies website (ACWA 2014)  

In February 2009, the State Water Resources Control Board (SWRCB) adopted the Policy for Water Quality Control for 

Recycled Water (Recycled Water Policy) (Resolution 2009-0011), which took effect on May 14, 2009. The Recycled 

Water Policy mandated the monitoring of CECs in municipal recycled water. 

The Los Angeles Regional Water Quality Control Board now requires the Ojai Valley Wastewater Treatment Plant, as 

part of its NPDES water quality permit, to monitor annually for a select group of CECs. As of January 2013, this list 

included 33 constituents.  

While regulators gather data on the extent and potential impact of these chemicals, other efforts, such as the 

installation of pharmaceutical dropoff bins, have begun in order to help address the problem. 

BIOSOLIDS 

Biosolidsthe nutrient-rich, semi-solid byproduct of wastewater treatmentfrom the treatment plant are made into 

compost that meets US EPA criteria for a Class A product for unrestricted use. In warmer months the biosolids are 

composted onsite and made available to the public free of charge. However, when winter or wet weather conditions 

make composting more difficult, the biosolids are trucked to the San Joaquin Valley for further processing and 

application. As a result, OVSD recycles 100% of the wastewater it treats. The water is used by the river, ecosystem, 

and groundwater recharge and the compost is used for landscaping and soil rejuvenation. 

Regulations – Sewer Systems 

Operators of sewer systems and wastewater treatment facilities that discharge to surface waters are issued NPDES 

permits from the Regional Water Quality Control Board (RWQCB) (and those discharging to the ground are issued 
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waste discharge requirements). These permits outline very specific requirements to prevent impacts to surface water, 

and also integrate other water quality requirements, including those of TMDL regulations. See “2.5.1 Surface Water 

Quality” for a discussion of these various regulations.  

As part of meeting their NPDES requirements, both OVSD and Ventura Water must implement a pretreatment 

program. Pretreatment programs are used at commercial and industrial operations to remove difficult-to-treat or 

hazardous constituents—such as heavy metals, restaurant grease, and oil—before they are discharged into the sewer 

system. Through their pretreatment programs, wastewater treatment plant operators protect the sewer system as 

well as the waters that receive treated effluent.  

OVSD is required to complete thousands of water quality tests on its discharge each year, including daily, weekly, 

monthly, semi-annual and annual tests. Wastewater treatment plant operators are also required to test for a long list 

of “constituents of emerging concern,” including pharmaceuticals, pesticides and personal care products. These are 

substances that are not currently being treated for or regulated, but which are monitored because of the risks they 

may pose. See “2.5.1 Surface Water Quality” for information about the water quality monitoring performed in the 

watershed by the Ojai Valley Sanitary District. 

Table 2.5.3.2 – Sewer System Regulations 

Sewer System Component Regulation/Administer 

Wastewater Influent Pretreatment programs (administered by treatment plant operators 
to meet NPDES requirements) 

Wastewater Plant Effluent NPDES permit (includes WDR, TMDL and constituents of emerging 
concern testing requirements)/RWQCB administers  

Septic Systems 

Septic systems are underground, self-contained systems that treat sewage onsite. In locations where it is difficult or 

too expensive to install or operate sewer systems, septic systems have served as an alternative. Septic systems can 

eliminate the need to transport the waste, which can require considerable energy, and they keep treated water higher 

in the watershed and available for groundwater recharge. 

Data on the exact locations and number of septic systems in the watershed are imprecise. An assessment done by 

Larry Walker and Associates in 2011 conservatively estimated that the watershed has about 2,131 septic systems 

(LWA 2011). Using this estimate, and Ventura County’s average of 3.04 people per household, it can be deduced that 

at least 6,500 people in the watershed use septic systems at home.  

Conventional systems follow a basic treatment process including a solid pipe that transports household wastewater 

out to a subsurface septic tank. Treatment boxes are typically made of concrete, plastic, or metal and involve an 

anaerobic environment, which breaks down harmful pathogens and bacteria that are present in excreta. Because not 

all solids break down in the tank over time, septic tanks must be pumped periodically. Liquids in the treatment boxes 

are slowly dispersed into the surrounding soils via a leach field—a network of perforated pipes laid in underground 

gravel-filled trenches. Once liquids (also called effluent or leachate) reach the leach field, soil microbes (naturally 

present in the top couple of feet of soil) break down the remaining bacteria and solids, and the leachate eventually 

percolates down to groundwater.  
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Alternative systems operate in a similar manner as conventional systems, but follow different designs in order to 

address specific site constraints. For example, high groundwater levels or solid bedrock may require different designs. 

Some alternative systems known as Advanced Treatment Units have been designed to remove nitrate from effluent 

(VCEHD 2012). However, these denitrifying systems typically require more energy to operate and are more costly 

than conventional systems. 

Septic Tank Leachate 

Septic tank leachate is the liquid that remains after wastewater drains through septic solids. Septic tank leachate can 

be a significant source of pollution to groundwater and surface waters when systems are not property sited or 

functioning. 

PATHOGENS 

Well-maintained septic systems are effective at eliminating pathogenic (disease-causing) bacteria. Poorly maintained, 

or “failing,” systems, however, can become ineffective; soils surrounding septic systems can also become saturated 

over time and no longer percolate wastewater in a safe manner.  

San Antonio Creek, Reach 3 of the Ventura River, Cañada Larga, and the estuary are all on the Section 303(d) list of 

impaired waterbodies for indicator bacteria or coliform (see the Water Quality Impairments Map (Figure 2.5.1.1) in 

“2.5.1 Surface Water Quality”). Given the number of septic systems in the watershed, failing septic systems could be 

among the sources of harmful pathogens in our waterways.  

NUTRIENTS  

Poorly sited or functioning septic systems can be significant sources of nutrients to shallow groundwater, which may 

then seep into surface waters. Nitrogen is particularly mobile in groundwater, while phosphorus has a tendency to be 

absorbed by the soils (RWQCB-LA2011). 

The depth of groundwater, soil type and saturation levels make estimating the exact amount and timing of nutrient 

leaching from septic systems highly variable. In the Ventura River Algae TMDL regulation, a nutrient 

groundwater/surface water interaction study for the Malibu Lagoon was used to estimate the “nutrient load” of septic 

systems in the watershedthat is the percentage of the various nutrients coming from septic system leachfields that 

eventually make their way to surface waters. That study reported nutrient loss rates to surface water of 32% for 

nitrogen and 10% for phosphorus (RWQCB-LA 2011).  

Regulations – Septic Systems 

New and retrofitted septic systems (technically referred to as onsite wastewater treatment systems—OWTSs) are 

subject to a complex set of regulations and permit requirements that address both construction and effluent 

discharge. In the watershed, construction is governed by the Ventura County Building Code, which integrates 

requirements from Title 24 of the California Code of Regulations. The Ventura County Environmental Health Division 

(VCEHD) is responsible for permitting and post-construction record keeping of septic systems (VCEHD 2012). Effluent 

discharge is governed by elements of the State Porter-Cologne Water Quality Act and the Federal Clean Water Act. The 
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RWQCB has responsibility for enforcing these regulations, but in some jurisdictions has delegated this authority via a 

memorandum of understand to local enforcement agencies. The Ventura County Environmental Health Division 

handles enforcement in unincorporated areas for discharges less than 5,000 gallons per day; and local cities are in the 

process of establishing similar arrangements with the RWQCB.  

Table 2.5.3.3 – Regulation of New or Retrofitted Septic Systems (or Onsite Wastewater Treatment Systems (OWTS)) 

 Water Quality Regulation Enforcing Agency 

Construction of New or 
Retrofitted OWTS 
 

City and county building codes 
 

Ventura County Environmental  
Health Division, and city and county building 
departments 

Retrofitted OWTS 
 

State Porter-Cologne Water Quality Act  
 
Federal Clean Water Act 
 

Regional Water Quality Control Board – Los Angeles 
(RWQCB). The RWQCB has delegated its enforcement 
authority to the Ventura County Environmental 
Health Division for unincorporated areas; and the 
cities are in the process of establishing similar 
arrangements with the RWQCB. 

In 2000, the California State Legislature adopted a significant new policy, AB 885, which required the State Water 

Resources Control Board (SWRCB) to establish new regulations for permitting and operation of septic systems to 

address groundwater and surface water quality contamination resulting from septic systems (SWRCB 2012). In 

response, in 2012 the SWRCB approved a new  risk-based, tiered approach for the regulation and management of 

septic system installations and replacements and set expected levels of performance and protection. The new 

regulation requires owners of existing septic systems located near an identified surface water body that exceeds 

water quality standards for bacteria or nitrogen compounds such as nitrates to retrofit their septic system. The 

regulation also applies to new home or replacement septic systems. These new standards took effect in May 2013. 

In the Ventura River watershed, however, the Algae TMDL regulation subjects septic systems to additional 

requirements that effectively override the state’s new “OWTS Policy.” The Algae TMDL requires that all septic systems 

in the entire watershed, including existing systems, be upgraded or modified to meet nitrogen removal treatment 

standards. This is because the TMDL applies to all reaches and tributaries of the Ventura River and because of the 

demonstrated connectivity between groundwater surface water throughout the watershed. However, the TMDL also 

recognizes that in some cases discharges from septic systems in the watershed may not contribute to water quality 

impairments, and it has a provision allowing for a “special study” to investigate which systems are in fact contributing 

and which ones are not. 

The Ventura County Environmental Health Division is pursuing funding to conduct such a special study, which needs 

to be concluded by June of 2016. If funding is secured and the special study findings are approved by the RWQCB, the 

owners whose septic systems that were found to be contributing to the impairments will be required to come into full 

compliance with the Algae TMDL nitrogen removal treatment standards by June of 2023. 

The standards adopted in OWTS Policy may be enforced directly by the RWQCB, unless the VCEHD can submit a plan 

acceptable to RWQCB outlining how these state standards will be enforced through VCEHD’s Local Agency 

Management Plan. Local enforcement has several benefits including retained local control of the building and record-

keeping of OWTS’s.  
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Gaps in Data/Information 

As mentioned in the Surface Water Quality section, a more precise understanding of the relative amount of nutrients 

contributed by the various natural and anthropogenic sources in the watershed is needed. The Algae TMDL source 

assessment, based on “best available data,” did an imperfect job of quantifying the various contributions. A more 

robust source assessment could better help stakeholders address the true problem, and possibly reduce regulatory 

costs where they may be inappropriate. 

2.5.4 Near-Shore Water Quality 

[Under development.] 

2.5.5 Drinking Water Quality 

Drinking Water Standards 

Drinking water standards are set at levels necessary to protect the public from acute and chronic health risks 

associated with consuming contaminants in drinking water supplies. These limits are known as maximum 

contaminant levels (MCLs). MCLs are found in Title 22 of the California Code of Regulations (CCR). Primary MCLs 

address health concerns. Esthetics such as taste and odor are addressed by secondary MCLs (CDPH 2013).  

The regulation of drinking water standards is handled differently based on the number of service connections. The 

Ventura County Environmental Health Division’s Drinking Water Program oversees the regulation of the following 

two types of water systems: 

 Individual water systems for 1 to 4 service connections 
 State small water systems for 5 to 14 service connections 
The regulation of large water systems for 15 or more service connections and systems that serve 25 or more 

individuals each day for at least 60 days of the year is overseen by the California Department of Public Health (VCEHD 

2013). 

All community water system operators are required to serve drinking water that meets all drinking water standards, 

and to conduct routine sampling and analysis of their drinking water supplies to certify compliance. 

Analysis for the primary drinking water standards includes indicator bacteria, aluminum, antimony, arsenic, asbestos, 

barium, beryllium, cadmium, cyanide, fluoride, mercury, nickel, nitrate (as NO3), nitrate & nitrite (sum as nitrogen), 

nitrite (as nitrogen), perchlorate, selenium, and thallium.  

Analysis for the secondary (esthetic) drinking water standards includes bicarbonate, carbonate, hydroxide alkalinity, 

chloride, copper, foaming agents (otherwise known as methylene blue active substance, MBAS), iron, magnesium, pH, 

sodium, sulfate, specific conductance, total dissolved solids, total hardness, zinc, color, odor, and turbidity.  
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Water Quality Monitoring on Lake Casitas 
Photo courtesy of Casitas Municipal Water District 

Watershed Sanitary Surveys 

The California Surface Water Treatment Rule, in Title 22 of the California Code of Regulations, requires every public 

water system using surface water to conduct a comprehensive sanitary survey of its watersheds. The purpose of the 

survey is to identify actual or potential sources of contamination, or any other watershed-related factor that might 

adversely affect the quality of water used for domestic drinking water. The surveys are to be updated every five years.  

CMWD’s first comprehensive sanitary survey was completed in June 1994; updates were prepared in 2001, 2006, and 

2011. The City of Ventura is also required to prepare a sanitary survey because it uses “groundwater under the direct 

influence of surface water” from its Foster Park Subsurface Diversion Dam, and could also make use of surface water 

via its surface diversion at Foster Park. The City’s first sanitary survey for its Avenue water treatment plant was 

completed in October 1995; updates were prepared in 2001, 2006, and 2011. 

Ordinances & Resolutions to Protect Lake Water Quality 

 

Lake Casitas and its Watersheds 
Photo courtesy of Bruce Perry, Department of Geological Sciences, CSU Long Beach 
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Lake Casitas is the primary source of municipal water in the watershed and supplies a significant amount of water to 

the city of Ventura as well. 

The lake is fed by water from the Ventura River and by direct runoff from subwatersheds surrounding the lake. In 

order to prevent contamination of the lake’s water, the Casitas Municipal Water District (CMWD) and the Bureau of 

Reclamation have proactive programs in place to manage and protect the surrounding subwatersheds. The 6,641 

acres immediately surrounding the lake are federally protected to prevent land uses that could threaten lake quality. 

CMWD diverts Ventura River water just 1.5 miles below the river’s origin. The water in the river here is primarily the 

combined flow of Matilija Creek and North Fork Matilija Creek, which are primarily flows from the mountains of the 

US Forest Service lands. In compliance with California Health and Safety Code § 115825, Casitas has enforced its rule 

against body contact recreation in the lake to protect the lake’s water quality.  

“(b) Except as provided in this article, recreational uses shall not, with respect to a reservoir in which water is 

stored for domestic use, include recreation in which there is bodily contact with the water by any 

participant.” 

 California Health and Safety Code § 115825 

Taste and odor problems caused by thermal stratification and/or algal blooms are a seasonal water quality issue for 

CMWD. To control algae blooms, the district applies annual lake aeration and may also apply lake water treatments as 

necessary. 

All water extracted from Lake Casitas via a multi-level intake structure is filtered and chloraminated to meet drinking 

water standards before distribution. 

Ordinance 10-01 – Public Use of Lake Casitas 

 

Lake Casitas Sign: No Swimming or Body Contact 

CMWD operates Lake Casitas Recreation Area in conformance with Casitas Municipal Water District Ordinance No. 

10-01, “An Ordinance of the Casitas Municipal Water District Establishing Rules and Regulations for the Public Use of 
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the Lake Casitas Recreation Area.” Section 5.1 of the ordinance addresses “sanitary regulations” aimed at protecting 

the sanitary quality of the lake; this section covers bodily contact, animals, children, trash disposal, fish cleaning, 

waste discharge from boats, gas or oil discharge from boats, and boat integrity (CMWD 2011a).  

Resolution 08-08 – Invasive Mussel Prevention 

 

Lake Casitas Quagga/Zebra Mussels Sign 

In 2008, CMWD passed Resolution No. 08-08 limiting boat access to Lake Casitas in order to control invasive exotic 

species, mainly quagga and zebra mussels, which can have a significant effect on water quality. These filter-feeding 

mussels cover hard surfaces (like pipes and screens), disrupt the food chain and species composition, and modify the 

cycling of nutrients, all of which exacerbate problems with algal blooms. An infestation of mussels in the lake would 

have significant cost implications for water treatment and delivery (Merckling 2013). Pursuant to the resolution, 

boats that are stored, moored, or docked in the Lake Casitas Recreation Area can be launched at Lake Casitas as long 

as the vessel remains within the recreation area. Outside boats must submit to an inspection and quarantine period 

(CMWD 2011a).  

Resolution 77-8 – Watershed Protection 

In 1977, CMWD passed Resolution No. 77-8, clarifying the position of the CMWD concerning use of lands acquired 

under the Casitas open space program. The United States Bureau of Reclamation acquired these lands, as authorized 

by Congress, for the protection of Lake Casitas water quality. The lands are commonly referred to as the Casitas 

Watershed Lands or the Teague Memorial Watershed. The acquisition of the lands was followed by the removal of 

many homes and ranches in the area to eliminate the potential contamination from runoff into Lake Casitas (URS 

2010). 
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See the Casitas Municipal Water District’s 2011 Watershed Sanitary Survey Update (CMWD 2011a) for a more 

comprehensive summary of the regulatory mechanisms that are in place to protect the quality of water in Lake 

Casitas.  

Key Data and Information Sources/Further Reading 

Key documents that address drinking water quality issues in the watershed are listed below. See “5.5 References” for 

complete reference information. 

Sanitary Surveys 

The Surface Water Treatment Rule (SWTR) requires that all water systems subject to the SWTR conduct a sanitary 

survey of their watersheds at least once every five years. The purpose of a watershed sanitary survey is to identify 

actual or potential sources of contamination in the watershed, and any other watershed-related factors that are 

capable of producing adverse effects on the quality of water used for domestic drinking water. In the Ventura River 

watershed, Casitas Municipal Water District (CMWD) and the City of Ventura prepare sanitary surveys for the specific 

drainage areas that feed into their water systems. These sanitary surveys are comprehensive assessments of all actual 

and potential water contamination sources in the water provider’s water supply drainage area (or subwatershed), 

and therefore provide a comprehensive look at water quality threats.  

Ventura River and San Antonio Creek Watershed Sanitary Survey 2010 Update (Kennedy/Jenks 2011)  

Watershed Sanitary Survey Update, 2011 (CMWD 2011a) 

Lake Casitas Final Resource Management Plan Environmental Impact Statement (URS 2010) 

Annual Drinking Water Quality Consumer Confidence Reports 

In compliance with state requirements, the watershed’s five major water suppliers prepare annual water quality 

consumer confidence reports. The purpose of these reports is to keep customers informed about the quality of their 

drinking water and specifics about the clarity, minerals, and microorganisms measured in water samples throughout 

the year. The reports also contain information about the water supplier’s efforts to protect water resources.  

Casitas: www.casitaswater.org/lower.php?url=annual-water-reports 

Ventura: www.cityofventura.net/water/drinking#CCR 

Golden State Water, Ojai: www.gswater.com/wp-content/uploads/2013/06/Water-Quality-2013-Ojai.pdf  

Ventura River County Water District: www.vrcwd.com/wp-content/uploads/2010/10/Annual-Drinking-Water-

Quality-Report-20121.pdf  

Meiners Oaks Water District: http://meinersoakswater.com/wp-content/uploads/2010/04/CCR-20122.pdf  

http://www.casitaswater.org/lower.php?url=annual-water-reports
http://www.cityofventura.net/water/drinking#CCR
http://www.gswater.com/wp-content/uploads/2013/06/Water-Quality-2013-Ojai.pdf
http://www.vrcwd.com/wp-content/uploads/2010/10/Annual-Drinking-Water-Quality-Report-20121.pdf
http://www.vrcwd.com/wp-content/uploads/2010/10/Annual-Drinking-Water-Quality-Report-20121.pdf
http://meinersoakswater.com/wp-content/uploads/2010/04/CCR-20122.pdf
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2.6 Ecosystems 

2.6.1 Habitats 

[Under development.] 

2.6.2 Species 

Special Status Species 

The Ventura River watershed is home to numerous special status plant and animal species: species protected at either 

the federal, state, or local level. One of those species, the southern California steelhead trout, is of particularly 

significance to water managers because of its need for in-stream water for its survival.  

Southern California Steelhead 

The Ventura River watershed is designated as critical habitat for southern California steelhead trout (Oncorhynchus 

mykiss irideus), a federally listed endangered species. The following excerpt describes this specific population of 

steelhead: 

“NOAA Fisheries listed the southern California steelhead, O. mykiss, as endangered in 1997 under the 

Endangered Species Act (ESA) of 1973. Steelhead were organized into stocks of evolutionary significant units 

(ESU) and represented groupings that were considered to be substantially isolated from other steelhead 

stocks reproductively and were an important part of the evolutionary legacy of the species. The southern 

California steelhead ESU includes steelhead populations from the Santa Maria River in San Luis Obispo 

County south the US/Mexican border in San Diego County in 2002. In a later delineating approach, NOAA 

Fisheries recognized the anadromous life history form of O. mykiss as a distinct population segment (DPS) 

under the ESA. 

“The DPS policy differs from the ESU by delineating a group of organisms by “marked separation” rather than 

“substantial reproductive isolation”. In the case of O. mykiss of the southern California steelhead ESU, this 

marked separation between the two life history forms was considered valid because of physical, 

physiological, ecological, and behavioral factors related to its anadromous life history characteristics. Both 

resident and anadromous O. mykiss, where the two forms co-occur and are not reproductively isolated, are 

still part of the ESU; however, the anadromous O. mykiss (steelhead) are now part of a smaller subset 

identified as the southern California steelhead DPS. “ 

2008 Progress Report for the Robles Diversion Fish Passage Facility (Casitas 2008) 

The following excerpt describes the life history of the steelhead: 
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“Steelhead (Oncorhynchus mykiss) are the anadromous form of coastal rainbow trout, spending part of their 

life in the ocean and part in fresh water. Resident rainbow trout exhibit a nonanadromous life-history type of 

O. mykiss that spends its entire lifecycle in fresh water. Historically, steelhead were present in most coastal 

California streams, and resident rainbow trout were present in lakes and streams that did not have access to 

the ocean. In many historical steelhead streams, passage barriers have blocked migration to and from upper 

stream reaches, resulting in residualization of steelhead populations. On the Ventura River, as in many coastal 

California streams, natural and man-made barriers (e.g., dams and road crossings) to upstream migrations 

separate populations of steelhead and resident rainbow trout. In addition, barriers upstream of habitat 

accessible to steelhead trout potentially separate populations of resident rainbow trout. It should be noted, 

however, that some mature resident rainbow trout have been documented downstream of barriers, some 

resident populations may seed downstream habitats with juveniles that have the potential to become 

steelhead, and a range of migratory behaviors may occur.  

“Steelhead generally spend 1 to 2 years in the ocean before returning to spawn for the first time. Unlike other 

anadromous Pacific salmonids, steelhead may survive spawning, return to the ocean, and spawn again in a 

later year Steelhead typically migrate upstream when streamflows rise during a storm event, and after the 

sandbar, present across the mouth of most southern California streams during the dry season, is breached. 

Depending on rainfall, upstream migration and spawning typically occur from January to March in most 

southern California streams, and can potentially occur through June in the Ventura River. Steelhead generally 

spawn at the heads of or in riffles with gravel substrate, or in the tail of a pool. Optimal size of gravel 

substrate ranges from 0.6 to 10.2 centimeters (cm). The female digs a pit in the gravel where she deposits her 

eggs. Often, more than one male will fertilize the eggs before the female covers the eggs with gravel, creating a 

redd. 

“During incubation, sufficient water must circulate through the redd to supply embryos with oxygen and 

remove waste products. Abundant fine sediments can interfere with this process and result in embryo 

mortality. Juvenile steelhead emerge from the gravel in approximately 5 to 8 weeks, between March and 

April, depending on water temperature. In water temperatures around 15.6°C (60°F), which is typical in the 

Ventura River, steelhead can emerge from the gravel in as short a timeframe as 3 weeks.” 
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Figure 2.6.2.1 – Critical Habitat 
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Invasive Species 

The watershed is also home to, or at risk from, a number of non-native species that are problematic because of their 

invasiveness. The term “invasive” is used for those non-native species that invade natural landscapes and establish 

self-sustaining populations that significantly degrade the value of native ecosystems. Problems posed by invasives 

range from outcompeting native species for habitat, to significantly increasing the water demand of riparian 

vegetation, increasing fire hazard, and potentially increasing the management costs of Lake Casitasdramatically.  

Arundo donax is a particularly significant invasive plant because of the extraordinary amount of water it consumes 

relative to native riparian vegetation. 

Arundo 

Every day during the warm season in the watershed, the invasive alien plant Arundo donax steals water—up to three 

times as much water as the native streamside plants that it outcompetes, or about 26,000 gallons of water (1 inch of 

water over an entire acre) per day per acre infested. Assuming only four warm season months a year, this translates 

to 3.2 million gallons of water (10 feet of water over an acre) per infested acre every year. That is enough water to 

support 16 households or 4 acres of citrus—all year. And that is just for one infested acre.  

Arundo donax, or giant reed, is a bamboo-like plant that is among the fastest growing terrestrial plants—growing up 

to four inches a day during the warm months, and reaching heights up to 30 feet. 

Just like Bermuda grass, Arundo grows by sending out underground vegetative shoots, or rhizomes, that take root and 

send up new stalks. It spreads when pieces of cane or rhizome fragments break off, travel downstream and take root 

in moist soil. Arundo forms massive thickets of vegetation that can cover many acres, virtually eliminating all other 

plant species, along with the critical wildlife habitat of streamside ecosystems. 

Besides stealing water and destroying native habitat, Arundo also poses a severe fire risk: the plant contains volatile 

oils that make it highly flammable; and infestations along streams can act like wicks, quickly spreading fires to new 

areas. During floods Arundo can also create hazards when uprooted plants clog flood control infrastructure.  

Hundreds of acres of Arundo have already been removed in the Ventura River watershed. By completing the job of 

removing remaining major infestations, the watershed can realize the water savings, and the many other benefits of 

having the plant gone. The need for ongoing monitoring and retreatment will always remain, but this could be 

considered a bargain as water supply projects go. 

2.6.3 Habitat Connectivity 

[Under development.] 

2.6.4 Matilija Dam 

In 1948, Matilija Dam was constructed at the lower end of Matilija Creek in order to provide water storage and flood 

control. The reservoir was originally built to hold 7,000 acre-feet (AF) of water; but the dam height was lowered to 
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address safety concerns, and 6 million cubic yards of sediment from the highly erosive mountains along Matilija Creek 

has accumulated behind the dam. The reservoir’s capacity, as of 2004, was estimated at 500 acre-feet (AF)7% of its 

original capacity. By 2040, if the dam still stands, the reservoir will likely be completely full of sediment (USACE 

2004a). 

 

Matilija Dam 
Photo courtesy of Mark Capelli 

Besides no longer providing a significant water storage or flood control function, the dam also blocks access by the 

endangered southern California steelhead to prime spawning habitat above the dam.  

“Historically, the Ventura River system supported a substantial number (approximately 4,000 to 5,000 

spawning fish) of southern California steelhead, an endangered species of migratory trout. NOAA Fisheries’ 

most recent population estimates for steelhead are less than 100 adults for the entire Ventura River system. 

The steelhead habitat upstream from Matilija Dam was historically the most productive spawning and rearing 

habitat in the Ventura River system. It is estimated that about 17.3 miles of prime steelhead habitat was lost 

due to the construction of Matilija Dam.”  

Matilija Dam Ecosystem Restoration Feasibility Study (USACE 2004b) 

In addition, the dam has altered the flow of sediment downstream, thereby diminishing the amount of sand 

replenishing local beaches.  

“Downstream beaches have narrowed measurably since construction of Matilija Dam. Since its construction, 

the dam has blocked approximately 6,000,000 cubic yards of sediment. With a diminished supply of river-

based sand replenishment, beaches in the region are becoming increasingly eroded, causing habitat reduction 

and a loss of beach sand for recreational use.” 

 Draft Environmental Impact Statement/Environmental Impact Report for the Matilija Dam Ecosystem 

Restoration Project (USACE 2004) 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 164 

The dam, which has been plagued with structural integrity issues since construction began, also poses a safety risk. 

The dam height has been lowered twice to address safety concerns. 

In the 1990s, the local chapter of the Surfrider Foundation took up the charge and began urging the County of Ventura 

to remove the dam. In 1998, the County of Ventura officially resolved to remove the dam. The Bureau of Reclamation 

completed an appraisal investigation in 1999. In 2001 the Matilija Dam Ecosystem Restoration Project was initiated.  

Matilija Dam Ecosystem Restoration Project 

The Matilija Dam Ecosystem Restoration Project (MDERP) is a joint effort between the Ventura County Watershed 

Protection District (VCWPD), owner of the dam, and the U.S. Army Corps of Engineers (USACE). The MDERP is a 

federal project under the authority of the USACE, and VCWPD is the local sponsor. The California Coastal Conservancy 

and the U.S. Bureau of Reclamation are also key players on the management team. The Bureau of Reclamation has 

technical responsibility on the project for hydrology, hydraulics, and sediment modeling; the California Coastal 

Conservancy has been the primary local funding agency. Additionally, the MDERP has a large stakeholder 

groupincluding many federal, state, and local agencies and organizationsthat has guided the project from the 

beginning. The main stakeholder group is now called the Design Oversight Group (DOG). 

The MDERP feasibility study, including CEQA (California Environmental Quality Act) and NEPA (National 

Environmental Policy Act) documents, was completed in 2004 and at the time it was one of the largest dam removal 

studies in the country. The study presented a number of alternative approaches to removing the dam and restoring 

the habitat, and selected a recommended approach. The ecosystem restoration objectives of the study were: 

• Improve aquatic and terrestrial habitat along Matilija Creek and Ventura River.  

• Restore fish passage for the endangered southern California steelhead. 

• Restore natural processes to support beach sand replenishment. 

• Enhance recreational opportunities. 

The study identified a number of key constraints that influenced the formulation and evaluation of the various 

alternatives, including: 

• Maintain the current level of flood protection along the Ventura River downstream of Matilija Dam. 

• Limit adverse impacts to normal water supply quantity, quality, and timing of delivery to Casitas Reservoir 
via Robles Diversion Dam. 

• Limit impacts to water quality in Lake Casitas by potentially turbid flows resulting from the release of the 
finer sediments trapped behind Matilija Dam. 

(USACE 2004b) 

The most challenging issue involved in the dam’s removal is management of the 6 million cubic yards of sediment 

behind the dam. The preferred alternative in the MDERP feasibility study outlined a two-part strategy for managing 

the sediments: 4 million cubic yards of mixed fine and coarse sediments would be contoured within the dam basin 

area and allow for natural transport to the ocean and beaches in future flood events; and the 2 million cubic yards of 

fine silts and clay closest to the dam would be dredged and slurried in a pipeline to various locations downstream of 

the Robles Diversion—to avoid impacting water diversions to Lake Casitas. 
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In 2007, after years of effort and lobbying by the County of Ventura, the MDERP was officially authorized by Congress, 

with a budget of $144.5 million. In addition to the federal government’s contribution, the project was expected to 

require about $55 million from state and local sources—most of that from bonds issued by the state. 

Costs and Stakeholder Acceptability 

Once project design began, however, the USACE calculated that slurrying the 2 million cubic yards of sediment would 

cost about double what was estimated in the feasibility study. Additionally, local residents adjacent to certain 

proposed storage areas expressed concern about the impacts from the downstream storage areas.  

These issues led to the concept of the upstream storage area (USA) alternative, wherein the fine sediment would be 

permanently sequestered within Matilija Canyon. However, a majority of stakeholders found the USA alternative 

unacceptable due the deviation from the authorized project, as well as the permanent impacts to the canyon and 

potential downstream risks. 

Stakeholder support of the approach to managing fine sediments was essential, so the project team orchestrated a 

facilitated group called the Fine Sediment Study Group, which met a number of times in 2010 and 2011. A Technical 

Advisory Committee (TAC) grew out of this effort in order to address the data and research needs that could resolve 

the sediment management issue. 

The TAC began work in 2011, which led to hiring a consultant team began to perform several studies deemed 

necessary to move forward. The studies, which began in March 2014, will focus on cost-effective methods to remove 

the dam and manage the 6 million cubic yards of sediment behind the dam. In addition to refinements to the federally-

authorized MDERP, the consultants will analyze the potential for natural sediment transport of all sediment behind 

the dam in a way that will minimize impacts to Robles Diversion and develop methods to offset any residual impacts 

to Robles Diversion. Methods to evacuate sediment from behind the dam will include progressive notching as well as 

other control methods including gates and a low-level outlet. 

Mitigation 

A long list of projects to accommodate expected downstream changes in the Ventura River that would occur as a 

result of the dam’s removal must be implemented before the dam can be removed. Projects include the redesign and 

improvement of two bridges to increase hydraulic capacity, modifications to the Robles Diversion and Fish Passage 

Facility, installation of contingency water wells, redesigning of two existing levees as well as a new levee, and other 

flood management measures. 

As part of this project, the removal of Arundo and other invasive exotic plants above and below the dam was started in 

2007. This project has been very successfully implemented, as witnessed by the elimination of Arundo and the 

numbers and variety of native animals returning to the treated areas. Ongoing treatment and monitoring is planned 

for many years to come. 
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2.6.5 Access to Nature 

With over half of the land in protected status, there are many opportunities for people to come into contact with 

nature in the Ventura River watershed. The watershed’s natural areas are highly valued for their aesthetic, social, 

recreational, therapeutic, and spiritual values, and provide opportunities for people of all ages to interact with the 

outdoor environment. Through interaction with nature, people gain an appreciation for natural processes and are 

more likely to support watershed protection efforts and have healthier, happier lives. 

The variety of landscapes and features in the Ventura River watershed provide for a wide range of activities including 

walking, hiking, wildlife-viewing, picnicking, camping, cycling, horseback riding, fishing, boating, canoeing, kayaking, 

swimming, and surfing.  

In addition to publicly-owned recreational opportunities, there are also privately owned golf courses and camping 

areas, and nonprofit land conservancies make a significant contribution to the amount of land and miles of trails 

available for enjoyment in the watershed.  

Table2.6.5.1 Acres of Recreation Area and Miles of Trails 

Nature Preserves 2,112.2 acres 

Park and Recreation Areas 1,238.3 acres 

US Forest Service 69,062.0 acres 

Trails     131.8 miles 
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Figure 2.6.5.1 – Trails & Recreation Facilities Map 
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2.7 Socioeconomics 

2.7.1 Political Boundaries and Communities 

The Ventura River watershed is located in southern California, in western Ventura County, with a small section in the 

northwest corner located in eastern Santa Barbara County. 

Much of the watershed is rural and undeveloped. Urbanized areas are found on the valley floors in the middle and 

lower half of the watershed; the upper half is in the Los Padres National Forest. 

The city of Ojai lies entirely within the watershed and 13% of the city of Ventura lies within the watershed. The rest of 

the watershed is in unincorporated Ventura County. Unincorporated communities include Meiners Oaks, Mira Monte, 

Oak View, Live Oak Acres, Casitas Springs, Matilija Canyon, and part of Upper Ojai. The watershed’s most densely 

urbanized area is in the city of Ventura near the coast, an area known locally as “the Avenue.” Two small coastal 

watersheds—the North Ventura Coastal Streams watershed and the Buenaventura watershed—flank the Ventura 

River watershed’s lower section and have important water-related relationships with the Ventura River watershed.  
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Figure 2.7.1.1. Government Jurisdictions 
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2.7.2 Demographics 

This section provides a summary of population, income, employment, and other key demographic data. 

Table 2.7.2.1. Population* 

Watershed Total 44,140 

City of Ojai 7,461 

City of Ventura (within watershed) 13,736 

Unincorporated Ventura County 22,943 
* Estimated with a GIS tool using Census Block Groups (except for City of Ojai, which is direct from the 2010 Census). 
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Figure 2.7.2.1 Population Density 
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Table 2.7.2.2. Socioeconomic Data, 2008 and 2012 

  2008 2012 

Average (weighted) Household Income $48,387  $48,423  

% of Household by Income    

Below 25k 31.1% 30.5% 

25k-50k 28.4% 28.5% 

50k-100k 28.2% 28.5% 

100k+ 12.3% 12.5% 

Percentage of Renters v. Homeowners     

Owner 59.8% 60.2% 

Renter 40.2% 39.8% 

Single-family v. Multi-family housing permits    

Total 16,177 16,458 

Single-family Detached Housing Units (occupied) 11,053 11,252 

Single-family Attached Housing Units (occupied) 1,044 1,065 

Multi-family/Apartment/Condo Housing Units (occupied) 2,910 2,967 

Mobile Home Housing Units (occupied) 1,114 1,124 

Boat, RV, Van, etc. (occupied) 55 49 

Jobs by sector      

Total 18,624 17,916 

Agriculture & Mining jobs 3,814 4,214 

Leisure and Hospitality (Art/Entertainment) jobs 2,840 2,604 

Information jobs 54 55 

Construction jobs 821 587 

Education and Health Services jobs 4,078 3,954 

Financial Activity(FIRE) jobs 744 711 

Manufacture jobs 924 786 

Other Services jobs 1,426 1,241 

Professional and Business Services jobs 2,055 1,951 

Public/Administration jobs 12 29 

Retail Trade jobs 987 931 

Transportation and Warehousing and Utility jobs 527 441 

Wholesale Trade jobs 342 410 
Source: Southern California Association of Governments (SCAG 2013) 
This local profile was prepared by SCAG on special request using the Ventura River watershed’s boundaries. SCAG’s local 
profiles utilize the most up-to-date information from a number of publically available sources, including the Census Bureau, 
California Department of Finance, and the National Center for Educational Statistics.  
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Figure 2.7.2.2 Median Household Income 
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Figure 2.7.2.3 Spanish Speaking Households 
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2.7.3 Land Use and Management 

Much of the land in the Ventura River watershed is relatively undeveloped. The northern half lies within the Los 

Padres National Forest, and development in the southern half of the watershed has been tempered by air quality and 

land use regulations, and by a scarcity of water.  

The Southern California Association of Governments (SCAG) maintains a land use dataset for areas in southern 

California. The data, though incomplete, provides a fair estimate of existing land uses. SCAG’s 2008 data show that 

87% of the watershed’s land falls into either the “vacant” or “water” category, which includes the US Forest land, much 

of the mountains and foothills, along with Lake Casitas and other waterbodies. Developed land uses comprise only 

about 13% of the land area in the watershed. Of this, agriculture makes up 5%, residential land uses 4%, oil and 

mineral extraction 1.5%, and commercial, industrial, and miscellaneous land uses the remaining 2.5%. 

Agriculture 

Current data sources  about the types and acreages of crops grown in the watershed are not comprehensive. The two 

agriculture maps provided below provide a different look at farming in the watershed. The “Agricultural Crops” map 

shows data collected by the Ventura County Agricultural Commissioner's office as part of their permitting process. 

Because it is linked to permit activity, it is neither completely comprehensive nor up-to-date, but it provides a good 

approximation of the crops grown in the watershed. The “Important Farmlands Inventory” shows data from the 

state's Farmland Mapping and Monitoring Program, which produces maps and statistical data used for analyzing 

impacts on California’s agricultural resources. Agricultural land is rated according to soil quality and irrigation status; 

the best quality land is called Prime Farmland. 

Oil Extraction 

The Transverse Ranges, of which the watershed is part, is a highly folded and faulted geologic province that has some 

petroleum-rich sedimentary rocks; this province is one of the important oil-producing areas in the United States. The 

major oil field in the watershed is the Ventura oil field, an area that covers approximately 3,410 acres on both sides of 

Highway 33 in the lower watershed near the coast. The Ojai oil field comprises 1,780 acres of active fields. The “Oil 

Wells” map below shows the locations of oil wells in the watershed. 

Protected Lands 

As illustrated in Figure 2.7.3.5, protected lands make up a significant part57%of the Ventura River watershed.  

Two local land conservancies, along with the California Coastal Conservancy, are actively acquiring special habitat 

lands and, in many cases, making those lands accessible to the public to enjoy. Figure 2.7.3.6 shows the areas of 

interest of the Ojai Valley Land Conservancy and the Ventura Hillsides Land Conservancy. 
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Figure 2.7.3.1  Existing Land Uses 



 
Ventura River Watershed Section   Watersheds Coalition of Ventura County Integrated Regional Water Management Plan Update 2014 177 

 

Figure 2.7.3.2 Agricultural Crops 
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Figure 2.7.3.3 Important Farmland Inventory 
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Figure 2.7.3.4 Oil Wells 
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Figure 2.7.3.5 Protected Lands 
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Figure 2.7.3.6 Local Land Conservancy’s Areas of Interest 
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Part 3 - Watershed Plan, Projects and 
Programs 

3.1 Plan Guiding Framework 
The guiding framework for the Ventura River Watershed Management Plan comprises the purpose of the plan, its 7 

goals and 44 associated objectives, and a set of 8 valuesall of which were agreed upon by the Ventura River 

Watershed Council. The framework serves as the structure or foundation upon which the watershed management 

plan was built, and constitutes a vision for where the Watershed Council intends to go with its watershed planning 

and management efforts. 

3.1.1 Purpose  

Because watershed boundaries are inherently geophysical and not political, watershed management plans typically 

range over multiple political jurisdictions, water and sanitary districts, and many other boundaries and jurisdictions 

of organizations involved in the watershed’s management. Here in California, local watershed management plans do 

not currently have any regulatory teeth. They are not mandated and they grant no special powers. Even so, the 

planning process itselfgathering diverse stakeholders in a watershed to come together and write a plan has 

demonstrated widespread benefit in watersheds across the world. The purpose of the Ventura River Watershed 

Management Plan, as approved by the Watershed Council, is:  

1. To tell the story of the watershed and its many interdependencies. 

2. To identify and prioritize water-related concerns in the watershed. 

3. To outline a strategy to collectively solve our shared watershed problems and collectively manage our shared 

resources. 

4. To better position ourselves for funding.  

3.1.2 Goals and Objectives 

The Watershed Council approved 7 major goals for the watershed management plan. These goals are brief, visionary 

statements about the big-picture results the Council is working to achieve. The goals answer the question, “What do 

we want for our watershed? All the goals put together form the Council’s “vision” for the watershed. These goals:  

• Serve as a reference or touchstone to guide future projects and programs.  

• Imply a wide perspective and a long view.  

• Address a primary watershed threat or need.  
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Because the goals address water and the many issues with which water intersects, the goals naturally overlap and are 

interdependent.  

Each goal statement below is followed by a list of objectives. Each objective addresses a key facet of the goal. Together, 

the objectives identify the assumptions about what needs to be accomplished in order to achieve the goal. Objectives, 

with their greater specificity, are also the measuring stick against which progress can be gauged.  

 1.  Sufficient Local Water Supplies 

Sufficient local water supplies to allow continued independence from imported water and reliably support ecosystem and 

human (including urban and agricultural) needs in the watershed now and  

in the future, through wise water management. 

a. Improve water supply reliability for human needs through increased water use efficiency, water system resiliency 

and efficiency, knowledge, conservation practices, reuse, recycling, and capture. 

b. Protect existing water supplies from harm and losses. 

c. Continue to look for new and innovative water sources and storage areas in the watershed. 

d. Improve coordinated management of surface water and groundwater supplies to protect aquatic ecosystems 

while meeting water demands. 

e. Manage water supply costs to sustain our watershed’s mixed land uses. 

f. Track the potential impacts of climate change on local water supplies so that adaptation strategies can be 

developed. 

2.  Clean Water 

Water of sufficient quality to meet regulatory requirements and safeguard public and ecosystem health.  

a. Protect all beneficial uses of surface water and groundwater in the watershed by preventing and reducing 

pathogens, nutrients, salinity, trash, fine sediment, and other water quality impairments. 

b. Protect in-stream beneficial uses of surface water in the Ventura River and tributaries, within weather and 

geologic constraints. 

c. Improve and protect near-shore ocean water quality by preventing and reducing pathogens, trash, and other 

water quality impairments. 

d. Increase the amount of developed property that retains and treats runoff onsite. 

e. Improve understanding of the sources and causes of water quality impairments. 

f. Reduce the burden and cost of compliance with water quality regulations through collaboration and innovation. 

g. Improve the usefulness of water quality monitoring data collected through data availability and statistical 

analysis. 
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3.  Integrated Flood Management  

An integrated approach to flood management that improves flood protection, restores natural river processes, enhances 

floodplain ecosystems, increases water infiltration and storage, and balances sediment input and transport. 

a.  Minimize risks to human life and property due to flooding adjacent to Ventura River, tributaries and the ocean, 

and on alluvial fans, through traditional and nontraditional means.  

b.  Maximize low-cost nonstructural flood protection through natural floodplain restoration.  

c.  Integrate ecologic value into channel designs that accommodate natural geomorphic processes.  

d.  Address the lack of funding for flood management in the watershed.  

e. Improve integration among the various regulatory agencies to advance streamlined permitting. 

f. Track the potential impacts of climate change on local flood risk so that adaptation strategies can  

be developed.  

4.  Healthy Ecosystems  

Healthy aquatic and terrestrial ecosystem structures, functions, and processes that support a diversity  

of native habitats. 

a. Protect and enhance the ecosystem services, functions, and values of riparian, wetland, and aquatic habitats in the 

watershed. 

b. Increase southern California steelhead populations in the watershed through improvements to both the habitat 

available for spawning, rearing, and over-summering, and fish passage. 

c. Protect native species’ mobility and survival by improving and protecting habitat connectivity. 

d. Protect and restore habitat for species with special status at the local, state, or federal level. 

e. Improve the natural transport of sediment in the Ventura River and the associated replenishment  

of coastal beach sands. 

f. Improve understanding of the Ventura River estuary system and feasible options to restore this ecosystem’s 

functions and habitat values.  

g. Improve the overall biodiversity and ecosystem resiliency of the watershed. 

5.  Access to Nature 

Ample and appropriate opportunities for the public to enjoy the watershed’s natural areas and open spaces associated 

with the watershed’s aquatic habitats, to provide educational opportunities, and to gain appreciation of the need to 

protect the watershed and its ecosystems. 

a. Increase the amount of permanently protected, accessible, high quality, safe, public, open, natural areas 

(particularly near the river, creeks, and wetlands) available for enjoyment by all community members.  
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b.  Provide a multimodal trail network between and within open, natural areas that is connected to population 

centers, and that is proportional in size and scope to the open natural areas available while not harming sensitive 

natural areas. 

c. Increase the number of permanently protected, vehicle-accessible, natural or semi-natural parks  

and picnic areas for the enjoyment of all community members. 

d. Provide interpretive opportunities, including signs, docent-led tours, visitor centers, and/or other educational 

opportunities, to enhance visitor understanding of the watershed and its resources. 

e. Protect and maintain existing public access amenities, including trails, open space, parks, picnic areas, and 

interpretive features.  

6.  Responsible Land and Resource Management  

Land and resources managed in a manner that supports social and economic goals and is compatible with healthy 

ecosystem goals.  

a. Improve the economic strength, viability, and resiliency of the community through consistent integration of 

economic and social perspectives in watershed management discussions and decisions. 

b. Support a viable agricultural industry that is compatible with watershed management goals.  

c. Advance watershed management goals in local land use and resource management decisions through active 

engagement with policy makers and land managers. 

d. Develop and distribute information on land use sustainability and resource stewardship to improve land and 

resource management practices in the watershed. 

e. Track the potential impacts of climate change on local land uses and resources so that adaptation strategies can 

be developed. 

7.  Coordinated Watershed Planning  

A Watershed Council that fairly represents stakeholders; collaborates on developing an integrated watershed 

management plan to guide watershed priorities; facilitates communication between public, private, and nonprofit 

stakeholders; educates and engages stakeholders; provides a forum for collecting, sharing, and analyzing information 

about, and creatively and proactively responding to, watershed issues; and maximizes grant funding opportunities. 

a. Maintain and administer open and transparent Watershed Council meetings as a forum for information sharing, 

collaborative planning, networking, and problem solving. 

b.    Develop and maintain working relationships with partners, stakeholders, and governments in order to improve 

the Watershed Council’s capacity for innovation, efficiency, and effectiveness. 

c.    Characterize the watershed and its issues, and prioritize collaborative watershed projects to address those issues, 

through development of a comprehensive watershed management plan. 
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d.    Secure funding to support the Watershed Council’s ongoing meetings, staff, and operations; the implementation of 

priority watershed management plan projects and programs; and the development, monitoring, and updating of 

the watershed management plan. 

e.    Facilitate implementation of collaborative multi-partner watershed projects and programs. 

f.    Facilitate public education about, engagement with, and stewardship of the watershed. 

g.    Maintain high standards of data quality and credibility; and improve and maintain the availability  

of up-to-date, user-friendly data and information about the watershed in a variety of formats, media, and venues, 

and targeting stakeholders of different ages and backgrounds. 

h.   Monitor the implementation of collaborative watershed projects and programs in order to track success and 

improve on strategies and tactics. 

3.1.2 Guiding Values 

The Watershed Council established 8 values to guide the development and implementation of the watershed 

management plan. These guiding values answer the question, “What kind of management plan do we want?” 

1. Our watershed management plan will be pragmatic and actionable.  

While striving toward the larger watershed goals, our watershed management plan shall nonetheless have a 

highly pragmatic and financially realistic orientation. Our work will build upon and leverage work already done. 

Our recommendations shall be feasible so that we can celebrate success. We will use common sense, creatively 

leverage existing resources and data, look for low-hanging fruit, and consider how to get the most “bang for the 

buck.”  

2. Our watershed management plan will be accessible to the general public.  

We will strive to produce a watershed management plan, and other associated written materials, in a manner that 

conveys technical information in an interesting and easy to understand format so that it is readily accessible to 

members of the general public.  

3. Our watershed management plan will be unique.  

Our watershed management strategies shall acknowledge the unique circumstances of our particular watershed. 

We will not mimic language or strategies that do not make sense here. We will encourage innovative ideas and 

solutions.  

4. Our watershed management plan will acknowledge the triple bottom line.  

A healthy and sustainable watershed requires not only vibrant and well-functioning ecological systems, but also 

vibrant and well-functioning social and economic systems. Our watershed plan will include humans and their 

social and economic needs as part of an integrated and balanced approach to watershed management.  

5. Our watershed management plan will address prevention.  

Damaged habitats need restoration, but equally important is prevention of further damage. This applies not only 

to habitats, but also to water supply, water quality, and flood management. We will give due attention to long-
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term, proactive strategies, such as land use planning policies, that may be more difficult to implement in the 

short-term but have the potential for significantly greater and longer-lasting benefit.  

6. Our watershed management plan will address policy.  

While the watershed management plan in itself is not a regulatory document, it is our intention to nonetheless 

outline, for the benefit of regulators, the specific manner in which regulations are hindering or could benefit the 

watershed.   

7. Our watershed management plan will be technically strong.  

We hold high expectations for the technical understanding that underlies our watershed management plan. 

Whether in the area of science, policy, civic engagement, economics, infrastructure management, or education, we 

expect to rely upon analyses that are sophisticated, thorough, and endure scrutiny.  

8. Our watershed management plan will be a living document.  

It is our intention to regularly update our watershed management plan as new information becomes available and 

priorities change so that it continues to be relevant and useful. 

3.2. Existing Projects, Programs, and Accomplishments 
Watershed stakeholders are already making great advances individually and in some cases together. Table 3.2.1 

summarizes watershed-related accomplishments in the Ventura River watershed over a 3-year period: 2011 to 2013. 

The list includes 108 different projects and programs that have been accomplished or are underway. The length and 

breadth of the list clearly demonstrates that there is already a remarkable level of effort going towards improving 

water-related concerns in the watershed.  

Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

Sufficient Local Water Supplies 

1 2011-
2012 Casitas MWD 

Free Landscape and Indoor Water Use Surveys. Conducted 147 free onsite water-
use surveys (indoor and/or landscape) at residences and businesses. The indoor 
survey includes a test of showerhead and faucet flow rates, an estimate of toilet 
flush volumes, a review of all water-using appliances, and a test for leaks. The 
landscape survey includes a review of the irrigation system, irrigation design, and 
watering schedules. The survey also includes reading the meter to reveal possible 
system leaks in the customer’s system. Large landscapes were prioritized for 
outreach.  

2 2011-
2012 Casitas MWD Free Leak Detection Surveys. Conducted 189 free leak detection surveys for direct 

customers. 

3 2012-
2013 Casitas MWD 

Water Infrastructure Improvements – Casitas MWD. Made repairs and upgrades 
to pump electrical equipment to improve safety and operational efficiency. Made 
repairs and seismic improvements to Casitas’ only water tank in Upper Ojai. 

4 2011 Casitas MWD Demonstration Landscape. Installed a demonstration low-water-using landscape 
at Casitas MWD headquarters. 
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

5 2011-
2012 

Casitas MWD / 
Ventura River CWD, 
Meiners Oaks WD 

Water Efficient Equipment – Distributed for Free and Rebated. Promoted rebate 
programs for residential and commercial high-efficiency clothes washers and high-
efficiency toilets; provided rebates on SMART irrigation controllers. Provided free 
equipment to direct and indirect customers, including 1,018 showerheads, 1993 
faucet aerators, 34 toilet flappers, and 14 leak detection kits. Provided rebates on 
equipment to direct and indirect customers, including rebates on 108 residential 
high-efficiency washing machines, 170 residential & commercial high-efficiency 
toilets, 97 residential & commercial weather-based irrigation controllers. 

6 2011-
2013 Casitas MWD 

Water Conservation & Efficiency Workshops/Classes and Education. Hosted 8 
education workshops on various aspects of water use efficiency and conservation. 
Provided classroom and field trip water education presentations. Provided 
informational materials to customers through newsletters, website, and at local 
events. Continued to sponsor the “Water Wise Gardening in Ventura County” 
website. 

7   Casitas MWD / 
Senior Canyon MWC 

Water Infrastructure Improvements – Senior Canyon. Casitas MWD facilitated 
the installation of new pipes and automation equipment at the Senior Canyon 
Mutual Water Company in order to “fine-tune” the use of groundwater vs. surface 
water and thereby increase overall water supply reliability. 

8 2011-
2014 Meiners Oaks WD 

Water Infrastructure Improvements – Meiners Oaks WD. Installed variable 
frequency drive electric motors and new motor controllers on pumps to reduce 
energy demand and associated costs. Began rehabilitation of an old well.  

9 2012 Meiners Oaks WD 

Surface and Groundwater Interaction Preliminary Study, Ventura River 
Groundwater Basin. Commissioned a preliminary analysis of the interaction 
between groundwater pumping in the Ventura River Basin and surface flows in 
the Ventura River.  

10 2011-
2013 Meiners Oaks WD Water Conservation & Efficiency Education. Provided informational materials to 

customers through website and information on bills. 

11 2011 Ojai Basin GMA 
Groundwater Model. Developed a groundwater model for the Ojai Basin to 
advance understanding of the basin for improved management. The model was 
developed using the MODFLOW-SURFACT computer code. 

12 2013 OV Green Coalition Water Awareness Month Exhibits. During Water Awareness Month, installed a 
greywater exhibit at Ojai City Hall and a water conservation exhibit at Ojai Library. 

13 2013 OV Green Coalition 
Educational Workshops. Provided 2 workshops (Greywater: Rehydration for a 
Thirsty Land) during Water Awareness Month. Also organized a Rainwater 
Harvesting presentation. 

14 2007-
2012 RCD 

Mobile Lab Irrigation Efficiency Evaluations. Conducted 14 agricultural irrigation 
evaluations in the watershed. This program assists growers by evaluating the 
efficiency of their irrigation systems and implementing Best Management 
Practices (BMP) to improve system efficiency. The burden of BMP expenses is 
reduced through use of a various cost-sharing opportunities. 

15 2013 UCSB/ 
Surfrider 

Bren School Study “Sustainable Water Use in the Ventura River Watershed.” This 
study sought to identify water management strategies that effectively reduce 
water demand and increase water supply. A water budget model of the watershed 
was created using the WEAP System. This model, combined with economic 
analysis, was used to assess the impact of water management strategies, land use 
change, and climate change on local water resources. 
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

16 2011 VCWPD/  
Ojai Basin GMA 

San Antonio Creek Spreading Grounds Rehabilitation Preliminary Work.  
Installed a depth-discrete monitoring well; completed the CEQA document for the 
project; and secured required permits from Calif. Dept. of Fish and Wildlife, Los 
Angeles Regional Water Quality Control Board, U.S. Army Corps of Engineers, and 
the State Water Resources Control Board (Water Rights Division). Began 
construction of project facilities (access road, intake structure, 24-inch recharge 
pipeline, pond transfer channels, and 4 passive recharge wells) in September 2013 
(scheduled for completion in 2014). This project is intended to capture seasonal 
high-flows from San Antonio Creek to increase groundwater recharge in the Ojai 
Valley Groundwater Basin. 

17 2011-
2013 Ventura River CWD 

Water Infrastructure Improvements – Ventura River CWD. Made repairs, 
improvements, and seismic retrofits to water tanks, valves, fire hydrants, and 
pumps. The installation of isolation valves helps limit the amount of water and 
property loss in the case of a mainline leak.  

18 2012 Ventura River CWD/ 
OV Green Coalition 

Demonstration Landscape. Installed a demonstration low-water-using and ocean-
friendly landscape at Ventura River County Water District headquarters. 

19 2011-
2013 Ventura River CWD Water Conservation & Efficiency Education. Provided informational materials to 

customers through newsletters and website. 

20 2011-
2013 City of Ventura Water Efficient Equipment – Distributed for Free and Subsidized. Provided free 

showerheads and toilet flappers to customers. Provided rain barrels at half price. 

21 2013 City of Ventura 
Report – “Comprehensive Water Resources.” This report provided the City 
Council with a comprehensive evaluation of current and projected water supply 
needs.  

22 2011 City of Ventura 

Plan – Water Efficiency Plan. Plan developed to address the City’s increased water 
supply risks, including from drought, potential environmental restrictions, 
groundwater quality concerns, and litigation actions. The plan provides a road 
map to buffer the City from these potential impacts and improve reduction 
targets. 

23 2011-
2013 City of Ventura 

Water Conservation & Efficiency Education. Provided a free Water Wise 
Gardening series of classes. Provided informational materials to customers 
through paid advertising, bill inserts, bills showing water usage in comparison to 
the previous year’s usage, media events, an active website, and media events. 
Provided water conservation programs to elementary school students and large 
group assemblies, field trips, and children’s water events. Continued to sponsor 
the “Water Wise Gardening in Ventura County” website. 

24 2011-
2013 VCWPD Groundwater Elevation Monitoring. Monitored water levels of all the 

groundwater basins in Ventura County.  

Clean Water 

111 2011-
2013 

Casitas MWD, City 
of Ventura, 
Channelkeeper, 
OVSD, Farm Bureau, 
VCEHD, VCWPD, 
Ventura 
Countywide 
Stormwater QMP 

Water Quality Monitoring. Thousands of water quality samples were collected 
throughout the watershed (some monthly, quarterly, annually, & biannually), 
analyzed and results provided to regulatory agencies. Includes both surface 
waters and groundwater. 
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

23 2011-
2013 Al Leydecker 

Water Quality Reports/Analysis. Produced over 10 analyses of different water 
quality constituents and associated patterns and relationships within the 
watershed. 

24 2012 Casitas MWD / 
Watershed Council 

Water Awareness Month Promotion. Coordinated watershed-wide promotion of 
various water-related educational activities, ongoing rebate programs, waste 
collection events, irrigation efficiency evaluations, and related programs during 
Water Awareness Month. 

25 2012 City of Ojai/  
OV Green Coalition 

Single-Use Bag Ban. Ojai City Council passed a single-use bag ban, with 
considerable advocacy and support by the Green Coalition. 

26 2011-
2013 Farm Bureau  

Agricultural Water Quality Classes. Thirty water quality educational opportunities 
were offered to growers in Ventura County, amounting to 100 hours of education. 
Ventura County Agricultural Irrigation Lands Group (VCAILG) members completed 
9,540 hours of water quality education 

27 2011 OVSD 

Study – “(Corrected) Source Assessment Report: Nitrogen and Phosphorus in the 
Ventura River Watershed.” The purpose of this report was to provide a summary 
of the sources of nutrients in the Ventura River watershed; compile existing 
source data from local, regional, or relevant national sources; estimate loadings 
from the sources using gathered data; and prepare separate dry and wet weather 
loadings (if feasible) for the sources.  

28 2011-
2013 OVSD 

Educational Tours. Provided 18 educational tours of the wastewater treatment 
plant to students from third grade to college level, as well as to Council members 
and other adults. 

29 2012 OVSD 

Water Infrastructure Improvements – Vulnerable Sewer Pipe. Replaced and 
relocated an 800-foot section of underground sewer pipe that ran along the edge 
of San Antonio Creek. This pipe was vulnerable to damage during floods, which 
could lead to sewage spills. 

30 2012 OVSD Plant of the Year Award. Won Small Plant of the Year award from the California 
Water Environment Association. 

31 2012 OVSD 
Water Infrastructure Improvements – Ventura Ave. Sewer. Completed $6.5 
million Ventura Avenue Sewer Improvement Project to update aging 
infrastructure and reduce energy demand. 

32 2013 RCD/  
VC Public Works 

Horse and Livestock Watershed Alliance Formed. Provided staff support to 
launch and administer a new group representing horse and livestock owners in 
the watershed. The group is focused on horse and livestock property best 
management practice education, and working with regulators for effective 
compliance with water quality requirements. The group met on a regular basis 
and responded to the proposed TMDL regulations. 

33 2011-
2013 

Responsible Parties 
– Trash TMDL/  
CCC 

Trash Reduction – Cleanups and Monitoring. Contracted with the Calif. 
Conservation Corps to conduct several cleanup events in the estuary, and to 
conduct weekly and monthly trash monitoring events. 

34 2011-
2013 Channelkeeper 

Engaged Volunteers in Water Quality Monitoring. Trained and engaged 101 
distinct volunteers in the Ventura River watershed. These volunteers contributed 
over 1,200 hours to monitoring the Ventura River Watershed.  

35 2013 Channelkeeper 
Began Water Quality Monitoring in Ventura Estuary. Added the estuary to the list 
of water quality sampling locations in the watershed. This filled an important data 
gap, as no other entity regularly monitors the water quality of the estuary.  
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

36 2011 Channelkeeper 

Report – “Ventura River Stream Team Trash Surveys.” This document uses maps 
and photographs to summarize trash conditions observed during a survey 
conducted by Stream Team volunteers in March 2011. The survey area was from 
the Highway 101 bridge to the ocean. 

37 2013 Channelkeeper Continuous Data Loggers. Upgraded the quality of water quality monitoring data 
through the deployment of an array of sensors and continuous data loggers. 

38 2012-
2013 

Surfrider/  
City of Ventura, OV 
Green Coalition 

Ocean Friendly Gardens Program. Ocean Friendly Gardens (OFG) is a national 
Surfrider program for transforming landscapes and hardscapes to prevent water 
pollution. This is done through education, hands-on training events, and policy 
work. The Ventura County Surfrider chapter, the City of Ventura, the Ojai Valley 
Green Coalition, and others partnered to advance OFG in the watershed. Over 300 
people were trained in OFG practices, with 2 training events for professionals; 3 
private and 2 public landscapes were retrofitted; and a demonstration parkway 
curb cut/bioswale was installed. Trainings and retrofits received media attention. 
OFG garden signs were also installed to help promote OFGs.  

39 2011-
2013 Taylor Ranch 

Illegal Encampment Removal/Ongoing Enforcement – Taylor Ranch. On 56 acres 
of property in the lower Ventura River, removed trash and numerous illegal 
encampments. 58 tons of trash removed since 2008. Regularly patrolled the 
property to ensure that camps were not rebuilt. 

40 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Trash Reduction – Event Trash Collection Requirements. Required permittees of 
public events to provide for adequate trash collection and disposal facilities.  

41 2012 VC Public Works 

Trash Reduction – Increased Fines for Littering. Amended Ventura Co. 
Stormwater Quality Management Ordinance (Ord. No. 4450) to prohibit litter and 
trash discharge or deposition that may enter the county’s storm drain system or 
receiving waters. The revision increased civil penalties for violations and 
provisions for issuing administrative fines, recovery of costs and misdemeanor 
violations. 

42 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Trash Reduction – Stormwater Pollution Prevention Site Inspections. Conducted 
commercial, industrial, and construction facility site inspections to ensure that 
proper pollutant prevention BMPs are applied and conduct educational outreach 
and employee trainings to educate on pollution prevention. 

43 2011-
2013 

VCWPD /  
VC Behavioral 
Health  

Trash Reduction – Illegal Encampment Removal. Implemented 2 Arundo / 
homeless encampment / trash removal projects on Watershed Protection District-
owned properties. 300 tons of trash was collected in 2012 and over 2 tons in 
2013. County of Ventura Behavioral Health Dept. used $100,000 for a pilot 
program to provide motel vouchers for homeless individuals living in the Ventura 
River estuary bottom. 

44 2011-
2012 

Ventura 
Countywide 
Stormwater QMP/ 
VC Public Works, 
City of Ventura, City 
of Ojai 

Trash Reduction – Single-Use Bag Ban EIR. Endorsed a pro-rata share of funding 
for a regional Environmental Impact Report, which is required under the California 
Environmental Quality Act before a model single-use bag ban can be adopted. 
With the EIR, other cities and the county can move forward with consideration of 
adoption of a single-use plastic bag ban. 
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

45 2013 

Ventura 
Countywide 
Stormwater QMP/ 
VC Public Works, 
City of Ventura, City 
of Ojai 

Watershed Signs. Erected 6 “Ventura River Watershed – Keep it Clean” signs near 
drainages in the watershed. 

113 2011 City of Ojai Drains to Ocean Signs. Erected 10 “Do Not Dump, Drains to Ocean” signs near 
drainages within the city. 

46 2013 VCWPD /  
Waste 2 Energy 

Biodigester Feasibility Study. Produced a feasibility study on the use of a 
biodigester to convert organic wastes generated in the Ventura River watershed 
to energy and other useful byproducts. This was pursued in part as a manure 
management strategy to address nitrogen and algae water quality problem. 

47 2011-
2012 

Ventura County 
Fairgrounds 

Trash Reduction – New Trash Cans Along Beach. Instituted daily trash pickup for 
6 new trash cans placed along the bike path near and installed several recycling 
bins targeting beverage containers in the same area. 

48 2011-
2013 

Ventura 
Countywide 
Stormwater QMP/ 
VC Public Works, 
City of Ventura, City 
of Ojai 

Trash Reduction – General Public Education. Provided bilingual outreach and 
education programs advocating proper trash disposal. This program made over 
5,980,000 countywide media impressions (TV, radio, internet, transit shelters) in 
2012. 

49 2011-
2013 

Ventura 
Countywide 
Stormwater QMP/ 
VC Public Works, 
City of Ventura, City 
of Ojai 

Trash Reduction – Cleanups. Sponsored 2 cleanup events: Earth Day Beach 
Cleanup and Coastal Cleanup Day; and conducted 2 cleanup events in the lower 
Ventura River (under Main Street bridge and near Front Street storm drain).  

50 2011-
2012 City of Ventura 

Trash Reduction – Enforcement of No Camping/Trespassing in River Bottom. 
Ventura City Council established a plan to eliminate encampments in the Ventura 
River and to implement an ongoing enforcement program by March 2013. 
Includes organizing stakeholder partners, conducting civic engagement, 
developing an action plan and follow-up steps, posting camps, conducting camp 
removal, and launching post-camp-removal strategies. The project was initiated in 
Sept. 2012. Since then, over 45 camps and 100 individuals have been relocated 
and over 250 tons of trash and Arundo have been removed from the river bottom. 

51 2011-
2012 City of Ventura 

Trash Reduction – Trash Excluders. Installed 103 full capture trash devices 
(excluders) in the watershed. Installed full capture devices at 100% of city-owned 
or city-managed conveyances discharging into the estuary.  

101 2011 

Ventura 
Countywide 
Stormwater QMP/ 
VCWPD, VC Public 
Works, City of 
Ventura, City of Ojai 

Plan – “Ventura County Technical Guidance Manual for Stormwater Quality 
Control Measures” Manual Update 2011. This plan was updated to incorporate 
new stormwater retention and treatment requirements for new development and 
redevelopment projects as required by the Ventura Municipal Stormwater Permit.  

102 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Stormwater Retention and Treatment Requirements for Development Projects. 
As required by the Municipal Stormwater Permit, new development and 
redevelopment projects were required to integrate stormwater retention and 
treatment requirements. 
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

103 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Stormwater Construction Best Management Practices (BMPs) and Inspection 
Program. As required by the Municipal Stormwater Permit, public and private 
construction, demolition, and other projects causing soil disturbance were 
required to implement erosion and sediment control BMPs.  

104 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Illicit Discharge and Illicit Connection (ID/IC) Elimination Program. Maintained 
Stormwater Hotlines 805/ 650-4064 or 805/652-4582 or http://vcstormwater.org 
and responses to the ID/IC reports.  

105 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Stormdrain, Flood Channel & Catch Basin Cleaning. Municipal storm drains, flood 
control channels, and catch basins were inspected and cleaned (annually, more 
often in some cases).  

106 2011-
2013 

VC Public Works, 
City of Ventura, City 
of Ojai 

Stormwater Pollution Prevention Training – Municipal Employees/Contractors. 
Ventura Municipal Stormwater Permitees provided annual stormwater pollution 
prevention trainings to employees and contractors. 

115 2013 City of Ojai 
Pressure Washer Water Pickup Equipment. A boom and vacuum system to collect 
runoff from pressure washing of sidewalks, trash cans, etc., was purchased and 
use of equipment initiated. 

116 2013 City of Ojai 
Fulton Street Parkways & Bioswales. As part of new street construction, parkway 
bioswales using native grasses were installed. Native grass should reduce watering 
and mowing needs and the bioswales will retain and infiltrate water. 

Integrated Flood Management 

52 2008-
2011 VCWPD 

Watershed Hydrology Model. Developed a “continuous” simulation (HSPF) model 
that provides the ability to 1) Produce real-time estimates of flow during storms 
and thus identify locations at risk of flooding; 2) Evaluate the effects of 
development or changes in land use practices on water supply or runoff volumes; 
and 3) Evaluate the effects of changes in land use or management practices on 
surface water quality. Made various refinements to the model based on updated 
information for specific areas/drainages, such as Ojai's East End and Cañada de 
San Joaquin. 

53 2013 VC Public Works, 
VCWPD 

FEMA Flood Maps for Ojai’s East End Preliminarily Updated. Based on a study by 
the Ventura County Watershed Protection District, the Federal Emergency 
Management Agency released updated preliminary maps of Ojai’s East End that 
would remove 133 properties from the 100-year (1% annual exceedance 
probability) flood zone. Being in the flood zone makes property owners with 
federally backed mortgages subject to flood insurance requirements.  

54 2011-
2013 VCWPD 

Levee Improvements. Began levee evaluation, design engineering, CEQA 
compliance, and improvements required to certify the existing levees in the 
watershed.  

56 2011-
2012 

VC Public Works / 
VCWPD 

Implemented Various Projects to Reduce Flood Risk in Unincorporated Areas to 
Reduce Insurance Policy Premiums. Implemented 32 flood protection and 
community flood risk awareness projects throughout unincorporated Ventura 
County as part of the National Flood Insurance Program’s Community Rating 
System program; as a result floodplain property owners in unincorporated 
Ventura County receive a reduction (up to 20%) in their annual flood insurance 
premiums.  
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ID# Years Primary Lead/ 
Other Leads* Project/Program 

57 2013 VCWPD 

Fresno Canyon/Casitas Springs Flood Mitigation Project Launched. Initiated 
planning for a new bypass storm drain facility to transport floodwaters, sediment, 
and debris from Fresno Canyon to Ventura River in order to reduce the risk of 
flooding in Casitas Springs. Preparation of an EIR is underway. 

58 2013 

Ventura 
Countywide 
Stormwater QMP/ 
VCWPD, VC Public 
Works, City of 
Ventura, City of Ojai 

Plan – “Ventura County Hydromodification Control Plan.” Prepared the 
Hydromodification Control Plan to minimize hydromodification (changes to runoff 
patterns) impacts associated with applicable new development and 
redevelopment in Ventura County. 

Healthy Ecosystems 

59 2011 California Coastal 
Conservancy 

Report – “Historical Ecology of the lower Santa Clara River, Ventura River, and 
Oxnard Plain: an analysis of terrestrial, riverine, and coastal habitats.” This study 
used history—namely, the interpretation and integration of historical documents 
with environmental sciences—to provide a new perspective on how the Ventura 
County landscape has changed since the early 19th century. Synthesizing over 2 
centuries of local documents, the report and accompanying maps help to improve 
understanding of the natural forces that have shaped the local landscape.  

60 2011-
1012 

VC Parks/ VCWPD, 
California Coastal 
Conservancy 

Fish Passage Barrier Removed at San Antonio Creek Confluence. Built a 500-foot 
bridge over San Antonio Creek near the Ventura River confluence, replacing a 
1980s concrete, culvert/dry-weather crossing that lay in the bed of the creek. The 
bridge provides an all-weather crossing for people using the Ojai Valley Trail, and 
greatly improves passage for migrating steelhead. As part of the project, planted 1 
acre with native hydroseed mix, 0.38 acres with willow stakes and .05 acres of 
cottonwood and sycamore seedlings. Restoration included removing 0.5 acre of 
Arundo. 

61 2011-
2012 VC Parks 

Riparian Restoration at County Parks. Installed 102 native trees along the 
Thacher Creek riparian corridor that runs through Soule Park golf course and day 
use park. Installed 72 native trees in the riparian corridor of Foster Park and 44 in 
Camp Comfort. 

62 2009-
2013 

OV Green Coalition/ 
CREW 

Ojai Creek Riparian Habitat Restoration. Restored 1.4 acres of Ojai Creek behind 
Libbey Park in Ojai. Many volunteers were involved in this project, which removed 
thick brambles of invasive plants and replanted the riparian corridor with natives.  

63   OV Land 
Conservancy 

Ecosystem Restoration – Ojai Meadows. Installed approximately 5,000 native 
plants around the drainage channels and associated wetlands. Weed management 
has been underway on an additional 30 acres in preparation of seeding with 
native grasses and wildflowers of these areas. Once seeding is complete, 
approximately 500 new oak trees will be planted. The primary measure of success 
for this project is the number and diversity of bird species. Over 100 new bird 
species are utilizing the site that were not observed to be present prior to 
restoration activities.  

64 2013 
OV Land 
Conservancy/  
CCC, CREW 

Fox Canyon Barranca & Stewart Canyon Creek Restoration. Removed over 200 
Mexican fan palms from the Fox Canyon Barranca and Stewart Canyon Creek. This 
project continues the work begun on Ojai Creek in Libbey Park.  
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Table 3.2.1. List of Accomplishments, 2011 - 2013 

ID# Years Primary Lead/ 
Other Leads* Project/Program 

65 2012-
13 

OV Land 
Conservancy 

Ecosystem Restoration – Ventura River Preserve. Initiated a riparian habitat 
restoration project to relocate Rice Creek back to its historical channel, which 
traversed Ventura River’s upper floodplain before gradually meeting the channel 
of the Ventura River. Orchard trees were removed, thousands of native plants 
were planted, and earthmoving equipment resculpted the former channel.  

66 2011 Surfrider/ 
CDFW 

Report – “Steelhead Population Assessment in the Ventura River/Matilija Creek 
Basin – 2011 Data Summary.” Field sampling was conducted to assess the 
distribution and abundance of steelhead in the Ventura/Matilija Basin. The 
primary objectives were to reassess the distribution and abundance of steelhead 
throughout the Ventura River basin, and compare 2011 results from similar 
surveys conducted in 2006-2010. 

67 2011-
2013 Taylor Ranch 

Arundo Removed – Taylor Ranch. Removed Arundo, largely in monoculture 
stands, on 13.5 acres. Those acres, plus 32 acres where Arundo was previously 
removed (in 2008), were monitored and re-treated as needed. 

68 2011 VC Public Works 

Fish Passage Barrier Removed on Old Creek Road/San Antonio Creek. Built a 
210-foot bridge over San Antonio Creek, stretching from Highway 33 to Old Creek 
Road near Casitas Springs. The bridge replaced a concrete dry-weather crossing 
that lay in the bed of the creek and became impassable for cars during heavy 
storms. The bridge also removes a passage barrier for migrating steelhead. 

70 2011-
2013 

VCWPD/ 
USACE, California 
Coastal Conservancy 

Matilija Dam Removal Project – Pre-Construction Project Elements. Completed 
pre-construction elements of the project to remove Matilija Dam and restore the 
ecosystem, including work to prepare detailed design reports for several project 
elements; work on design of Santa Ana Boulevard and Camino Cielo Bridges; 
sediment studies; and purchase of Matilija Hot Springs. 

73 2013 Ventura Hillsides 
Conservancy 

Acquired Willoughby Preserve. Acquired an 8-acre property on the lower Ventura 
River and created the Willoughby Preserve. 

74 2012-
2013 

Ventura Hillsides 
Conservancy/ CREW 

Ecosystem Restoration – Ventura Hillsides Conservancy Big Rock Preserve. 
Removed 2 acres of Arundo and planted willows within a 23.18 acre area. Re-
treatments ongoing. 

108 2011-
2013 VCWPD 

Arundo Removal & Re-treatment. Removed (in 2009-2011) approximately 6 acres 
of Arundo (within a 212-acre area) from upper San Antonio Creek and its 
tributaries; re-treated some of these areas. Also re-treated parts of the 1,200-acre 
area on Matilija Creek and the upper Ventura River where approximately 200 
acres of Arundo were previously removed. 

Access to Nature 

75 2013 Friends of Ventura 
River 

Ventura River Parkway Trail Guide. Produced and distributed a printed guide and 
map of the trails and recreational opportunities along the Ventura River corridor 
from the river mouth to Matilija Dam. 

76 2011 

Friends of Ventura 
River/  
Surfrider, Ventura 
Hillsides 
Conservancy 

Ventura River Parkway Community Picnic. The Ventura River Parkway concept 
was launched publicly with a community picnic at the river, which included tours 
of the river, educational exhibits, children’s education, and hands-on activities. 
The “Picnic at the River” became an annual event. 
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77 2013 OV Land 
Conservancy 

Acquired Valley View Preserve. Acquired a 195-acre property within the city of 
Ojai and created the Valley View Preserve. Reclaimed 2 historic trails on the 
property that connect with existing trails, expanding the trail network and 
creating shorter loop options. The new trails are accessible from the city of Ojai. 

78 2011 

OV Land 
Conservancy/ 
California Coastal 
Conservancy 

Acquired Steelhead Preserve. Acquired a 65-acre property (Hollingsworth Ranch) 
located along 1 mile of the Ventura River, and created the Steelhead Preserve—so 
named because it includes some of the best steelhead habitat on the river. This 
preserve will become open to the public after site improvements have been 
made. 

79 2011-
2013 

OV Land 
Conservancy/  
Once Upon a 
Watershed 

Organized Hikes & Hosted Field Trips. Led or organized dozens of hikes and 
topical walks (i.e., birds, wildflowers, herbs), and hosted many school field trips on 
the OVLC’s various preserves. 

80 2012 

OV Land 
Conservancy /  
Ojai Valley Lions 
Club 

New Bridge/Accessible Interpretive Loop. Built a wheelchair-accessible bridge on 
the Ojai Meadows Preserve, allowing people of all mobility levels to complete an 
interpretive loop. 

81 2011 VCWPD / OV Land 
Conservancy 

New Trailhead/Trails – Old Baldwin Road. Installed a new trailhead at Old 
Baldwin Road, including horse trailer accessibility, a 1,500-foot-long wheelchair-
accessible trail, 2.5 miles of new trails, and an interpretive kiosk.  

82 2013 

Ventura Hillsides 
Conservancy/ 
Friends of Ventura 
River, CCC, Surfrider  

Trash Reduction – Willoughby Preserve Cleanup. Removed the trash, illegal 
encampments, and much of the Arundo from the newly acquired Willoughby 
Preserve in order to make the preserve safe for public access, and to restore 
habitat. Arundo re-treatments ongoing. 

Responsible Land and Resource Management 

83 2013 VCEHD 
Advanced the Petrochem Site Cleanup. Requested USEPA oversight of some of 
the cleanup operations at the site. Preliminary investigation and cleanup has 
occurred.  

84 2011 VC Planning  

Ventura County Initial Study Assessment Guidelines (ISAG) for Biological 
Resources Updated. The County of Ventura's ISAGs provide “thresholds of 
significance” for use in assessment of potential environmental impacts from new 
developments, per the California Environmental Quality Act (CEQA). The biological 
resources ISAGs specifically address impacts to wetlands and sensitive species. 
The update helped to standardize and clarify methodologies followed in making 
CEQA potential impact determinations; to make the ISAG consistent with CEQA 
and other state, federal, and local regulations. Clear and consistent procedures 
help to effectively and fairly implement the County’s General Plan policies that call 
for strong protection of wetlands and other significant biological resources. 

85 2011 Friends of Ventura 
River 

Watershed Document Online Library. Compiled a watershed document library on 
the Friends of Ventura River’s website, which contains a historical record of 
information related to the Ventura River watershed, including newspaper articles, 
policy statements, minutes, and other data. The library is searchable by keyword 
or topic. Many historic documents were scanned for inclusion in the library. 
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86 2012 

Friends of Ventura 
River/  
California Coastal 
Conservancy, 
Surfrider, Ventura 
Hillsides 
Conservancy 

Ventura River Parkway Concept Approved by Board of Supervisors. Calif. Coastal 
Conservancy, Trust for Public Land, Friends of the Ventura River, Surfrider 
Foundation, and Ventura Hillsides Conservancy worked with Supervisor Steve 
Bennett to gain conceptual support from the Ventura County Board of Supervisors 
for a Ventura River Parkway. The idea of a parkway is to provide more public 
access, trails, and recreational opportunities along the river to make the river a 
more visible and valued community asset. 

87 2013 OV Green Coalition 
Green Resources Lending Library. Opened a Resource Lending Library that makes 
books and DVDs on sustainability and other environmental issues available for 
browsing or borrowing. 

88 2011-
2013 

OV Land 
Conservancy 

Provided Educational Workshops. Provided 15 educational workshops for the 
public through the “Wild About Ojai” educational series, many on natural history 
and watershed-related topics.  

89 2011-
2013 

Once Upon a 
Watershed 

Student Education. Taught over 3,600 4th-, 5th-, and 6th-grade students from 
public and private schools in the Ventura River watershed to awaken wonder, 
discovery, and connection with the natural world. Using preserves in the 
watershed and the estuary, students investigated their environment using 
watershed curriculum linked to the California Science Standards and participated 
in hands-on conservation projects. 

112 2011-
2013 

Channelkeeper/ 
Ventura Hillsides 
Conservancy, City of 
Ventura, Ventura 
College 

Student Education. Educated over 1,500 students about the Ventura River 
watershed, often through partnerships with the Ventura Hillsides Conservancy, 
City of Ventura, Ventura College, and local Brownie troops. 

90 2012-
2013 VCCOLAB 

Engaged Businesses in Watershed Issues & Planning. Expanded channels of 
communication between local business interests and watershed-related issues 
and planning efforts. Facilitated a proactive response to water quality regulations, 
specifically the Algae TMDL, by local horse and livestock owners. 

91 2012 Ventura Hillsides 
Conservancy 

Watershed Mural. Beautified the Ventura River Trail with a watershed mural 
designed by local students and painted by local artist. The mural says, “The Health 
of our Watershed is in our Hands.” 

92 2011-
2013 

City of Ventura/ 
Surfrider, California 
Coastal Conservancy 

Surfer’s Point Managed Retreat. Implemented a multi-part, ecosystem-based 
project designed to manage erosion at Surfer’s Point and restore the beach profile 
to natural conditions, as an alternative to building a seawall. The project included 
beach/dune restoration, beach widening, a new multi-use bike path, and new 
stormwater filtration system and bioswale. Maintenance is ongoing to establish 
the native plants on the dunes.  

93 2012 

Ojai Unified School 
District Green 
Team/  
Ojai Valley Garden 
Club 

Demonstration Landscape. Installed a demonstration low-water-using, ocean 
friendly, and habitat friendly native landscape at Matilija Jr. High. 

Coordinated Watershed Planning 

109 2012 VCWPD 
Report – “Ventura River Watershed Protection Plan Report.” This report 
summarized existing information and reports prepared for the Ventura River 
watershed. 
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94 2013 Watershed Council 

Watershed Atlas and Maps. Created an interactive map viewer and 32 maps of 
the watershed, which are available to the public on the website. The maps include 
information on physical features, water features, water supply and demand, water 
quality, ecosystems, and people in the watershed. 

95 2011 Watershed Council 
Watershed Coordinator Hired. The new watershed coordinator position is funded 
by a 3-year grant, with additional support provided by several Watershed Council 
partners. The Ojai Valley Land Conservancy generously hosts the staff position. 

96 2012 Watershed Council 
Watershed Council Organizational Identity Strengthened. Developed a mission 
statement, logo, brochure, and website for the Council. 
(www.venturawatershed.org) 

97 2012 Watershed Council 

Evening Watershed Council Meetings Launched. The first evening meeting of the 
Watershed Council was held to accommodate the schedules of those who cannot 
attend daytime meetings. Evening meetings are held twice a year, in April and 
October. 

98 2012 Watershed Council 

Watershed Council Governance Charter Adopted. A basic governance charter was 
adopted, which outlines the organization’s purpose, objectives, membership, and 
decision-making structure. The charter makes explicit the stakeholders’ 
commitment to the work of the Watershed Council and helps give credibility to 
the Council’s work. 

99 2012-
2013 Watershed Council 

Watershed Document Inventory. Compiled a comprehensive inventory of 
watershed-related documents, reports, presentations, plans and policies; and 
developed a master list of project and program ideas. The indexed inventory 
spreadsheet can be filtered by subject, and is posted on the Council’s website. 
Over 300 documents are in the inventory, which continues to grow. 

100 2012 Watershed Council 
Watershed Management Plan Goals & Objectives. Approved a set of 7 goals and 
corresponding objectives to serve as the framework for the watershed 
management plan. 

*Acronyms & Abbreviations: 
CCC—California Conservation Corps 
Casitas MWD—Casitas Municipal Water District 
CDFW—California Department of Fish and Wildlife 
Channelkeeper—Santa Barbara Channelkeeper 
Farm Bureau— Farm Bureau of Ventura County 
Meiners Oaks WD—Meiners Oaks Water District 
Ojai Basin GMA—Ojai Basin Groundwater Management Agency 
OV Green Coalition—Ojai Valley Green Coalition 
OV Land Conservancy—Ojai Valley Land Conservancy 
OVSD—Ojai Valley Sanitary District 
RCD—Resource Conservation District 
Senior Canyon MWC—Senior Canyon Mutual Water Company 
Surfrider—Surfrider Foundation 
UCSB—University of California Santa Barbara 
USACE—United States Army Corps of Engineers 
Ventura Countywide Stormwater QMP—Ventura Countywide Stormwater Quality Management Program 
VC Behavioral Health—Ventura County Behavioral Health Department 
VCCOLAB—Ventura County Coalition of Labor, Agriculture and Business 
VCEHD—Ventura County Environmental Health Division 
VC Parks—Ventura County Parks Department 
VC Planning—Ventura County Planning Division 
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VC Public Works—Ventura County Public Works Department 
VCWPD—Ventura County Watershed Protection District 
Ventura River CWD—Ventura River County Water District 

 

 

3.3 Future Projects and Programs 

3.3.1 Project/Program List Development Process 

The first step in developing a priority list of projects and programs for achieving the watershed management plan’s 

goals and objectives was to create a master list, or archive, of project and program ideas. The master archive of 

projects and programs (MAPP) represents an unedited, unranked repository of ideas large and small. 

The creation of the MAPP began with a draft list of project/program ideas compiled by the watershed coordinator. 

Ideas were gleaned from a variety of sources: Watershed Council meetings, stakeholder conversations, past reports 

and plans, and other watershed management plans. Six technical advisory committees (TACs) of the Watershed 

Council held a series of meetings in March 2013 and again in May 2013 to further develop and refine this list.  

The MAPP is maintained in a comprehensive spreadsheet that indicates a variety of features about each 

project/program idea, such as the goals and objectives it could satisfy, the general project type, estimated cost, and 

the organizations that are willing to lead or support the project. The MAPP is intended to be a living document that the 

Watershed Council can continue to add to over time.  

The second step in developing a priority project/programs list was to categorize the projects assembled in the MAPP 

archive into one of two “tiers”: 

Tier 1 Project/Programs are those that  

1) Meet one or more of the plan objectives,  

2) Are feasible,  

3) Have clear benefit,  

4) Have general stakeholder support, and  

5) Have a project lead or supporter.  

Tier 1 Projects/Programs must have either a lead or a supporter. A lead is defined is an organization that is willing 

and able to lead and/or be the grant applicant of the project/program. A supporter is an organization willing to 

actively advance a project/program, but that is not in a position to be the lead.   

The third step in developing a priority project/program list was to categorize Tier 1 Projects/Programs by whether 

they had a committed project lead or not. The Tier 1 Projects/Programs that have at least one lead (1L) represent the 
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priority and “potentially ready” projects and programs. Those Tier 1 Projects/Programs with only supporters (1S) 

represent priority, but not quite ready, projects and programs.  

The Tier 1L list of projects and programs, which is still quite extensive even after filtering, acts as a reference for the 

Watershed Council. This list forms the basis for developing the watershed management plan’s “Short-Term Action 

Plan” (Action Plan).  

The Action Plan includes those Tier 1L projects/programs that the project leads decide are priorities and can be 

feasibly implemented within a three-year time span. The list can be referred to craft “integrated” projects in response 

to specific grant applications.  

Tier 2 Projects/Programs are all those that do not meet all Tier 1 criteria, and therefore are not yet ready to move 

forward with Council support, but remain on the MAPP as concepts. 

3.3.2 Priority Projects and Programs 

Table 3.3.2.1 represents a subset of projects and programs from the Tier 1L list that may be appropriate for 

Proposition 84 funding through the Integrated Regional Water Management Program.   

Table 3.3.2.1. IRWMP Potential Projects and Programs 

 
Fi

ll 
Da

ta
 G

ap
s /

 
An

al
yz

e 

M
ak

e 
Ph

ys
ic

al
 

Im
pr

ov
em

en
ts

 

Ed
uc

at
e/

En
ga

ge
/ 

In
ce

nt
iv

ize
 

Im
pr

ov
e/

U
se

 
Re

gu
la

tio
ns

 &
 

Po
lic

ie
s 

Pl
an

/C
ol

la
bo

ra
te

 
Re

gi
on

al
ly

 

Goal 1: Sufficient Local Water Supplies 
Studies/Analyses to Help Fine Tune Water Supply Management x     

Groundwater Extraction Estimates - Upper and Lower Ventura River Basins x     
Surface Water-Groundwater Interaction Analysis x     
Conjunctive Use Study x     
Water Rate Analysis x     
Ojai Basin Safe Yield Study x     

Analyses of Opportunities to Increase Water Supply Recharge, Reuse, & 
Capture 

x     

Reclaimed Water Analysis x     
On-Farm Water Detention/Retention Analysis x     

Water Supply Infrastructure & Reliability Improvements  x    
Casitas MWD Reservoir Tank Seismic Retrofit  x    
Contingency Water Storage  x    
Casitas MWD - City of Ventura Conduit Intertie  x    
Casitas MWD Exposed Main Line (San Antonio Creek) Burial  x    
Casitas MWD Lake Aeration System  x    
Meiners Oaks WD Replacement Water Well  x    
Meiners Oaks WD Standby Electric Generator  x    
Meiners Oaks WD Water tank Replacement  x    
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Table 3.3.2.1. IRWMP Potential Projects and Programs 
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Ventura Water Automated Meter Infrastructure  x    
Mutual Water Company Equipment Upgrades  x    
Sub-Metering  x    

Water Supply System Loss Minimization  x    

OVSD Sewer Main Lining  x    

Water Supply Recharge, Reuse & Capture Improvements  x    

Ventura Water Foster Park Wellfield Restoration  x    

Storm Water Capture and Storage  x    

Ocean/River Friendly Gardens Installation Rebate Program  x    

Ventura Water North-Side Satellite Wastewater Treatment Plant  x    

Water Use Efficiency, Reuse & Capture BMP Education & Stewardship Programs   x   
Large Landscape Irrigation Efficiency Evaluations   x   
Graywater Equipment Installations      
High Efficiency Equipment Installations (Interior & Exterior)   x   
Agricultural & Hobby Orchard Irrigation Efficiency Evaluations   x   
Ocean/River Friendly Gardens Education Program   x   
Water Use Efficiency & Reuse Education Program   x   
Native & Climate Appropriate Plant Education   x   
Irrigation Professionals Training   x   

Goal 2: Clean Water 

Studies & Equip. to Improve Understanding of Water Quality Problems x     
Dissolved Oxygen Loggers x     
In-Situ Water Quality Monitoring Equipment x     
Ventura River Stream Team Citizen Monitoring Program x     
Septic System TMDL Special Study x     
Geologic Nitrogen Sources - TMDL Special Study x     

Analyses & Programs to Increase the Value of Water Quality Monitoring  x     
Integrated & Accessible Water Quality Monitoring Data x     

Plans & Studies to Improve Water Quality Impacts of Development x     
Stormwater Runoff Retrofit Plan (LID & Green Streets) x     

Sewer & Septic System Infrastructure Improvements  x    
OVSD Sewer Trunk Relocation - Ventura River  x    
OVSD Sewer Trunk Relocation - Ventura River/Meiners Oaks  x    

Stormwater Infrastructure Improvements  x    
Stormwater Runoff Retrofits (LID & Green Streets)  x    
Dry Weather &/or First Flush Diversions  x    
City of Ventura San Jon/Prince Barranca Urban Stormwater/Flood Control 
Retrofit Pilot Project 

 x    

Stormwater Parking Lot Retrofits  x    
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Table 3.3.2.1. IRWMP Potential Projects and Programs 
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Trash Excluders  x    
Brownfield Project Remediation  x    
Water Quality Education & Stewardship Programs   x   

Stream Protection Fencing   x   
Slow It/Spread It/Sink It Campaign   x   
Farm & Stable Nutrient Management Program   x   
Water Pollution Prevention Campaign   x   
Manure/Composting Storage Demonstration Site   x   
San Antonio Creek Watershed Alliance   x   
Adopt-a-River Program   x   

Coordinated Water Quality Monitoring     x 
Illegal River Activities Prevention     x 

Goal 3: Integrated Flood Management 

Models for Flood Improvements x     
Flood Modeling - McNell Creek Flood Mitigation.  x     
Flood Modeling - Thacher Creek Flood Mitigation.  x     

Plans to Prioritize Flood Improvements x     
Ventura River Integrated Watershed Protection Plan Annual Update x     

Levee Improvements  x    
Bring Levees up to FEMA Standards/Mitigate for Matilija Dam Removal - 
Casitas Springs Levee 

 x    

Bring Levees up to FEMA Standards/Mitigate for Matilija Dam Removal - Live 
Oaks Levee 

 x    

Bring Levees up to FEMA Standards - Ventura River Levee & Parkway 
Enhancement 

 x    

Flood-Related Mitigation for Matilija Dam Removal  x    
Matilija Dam Removal  Mitigation- Meiners Oaks Levee  x    
Matilija Dam Removal Mitigation - Santa Ana Bridge Upgrades  x    
Mitigate for Matilija Dam Removal - Camino Cielo Bridge Replacement  x    

Channel Improvements  x    
Canada de San Joaquin Bank Stabilization  x    
Channel Improvements - Canada Larga  x    
Channel Improvements - Canada Larga Channel Invert Repair  x    
Channel Improvements - Rebuild East Ojai Drain  x    
Channel Improvements - Fox Barranca  x    
Channel Improvements - Howard Ave. Drain  x    
Channel Improvements - Skyline Drainage Rock RipRap Stabilizer  x    
Channel Improvements - Thacher Creek - Grand Ave  x    
Channel Improvements - Thacher Creek @ Siete Robles  x    
Channel Improvements - Vince Street Drain Outlet to Ventura River  x    
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Table 3.3.2.1. IRWMP Potential Projects and Programs 
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Channel Improvements - Dent Drain Outlet  x    
Stormdrain Improvements - Ojai Avenue (Eastside)  x    
Culvert Improvements - Maricopa Hwy at Besant Meadow  x    

Debris Basin Improvements  x    
Debris Basin Installation/Maintenance - Coyote Creek  x    
Debris Basin Installation/Maintenance - Dent Canyon  x    
Debris Basin Installation/Maintenance - Dron Creek  x    
Debris Basin Installation/Maintenance - Fresno Canyon Flood Mitigation  x    
Debris Basin Installation/Maintenance - Senior Canyon  x    

Right-of-Way Acquisitions for Flood Management  x    
Right-of-Way Acquisition - Coyote Creek  x    
Right-of-Way Acquisition - Fox Canyon Debris Basin  x    
Right-of-Way Acquisition- Fresno Canyon Flood Mitigation  x    
Right-of-Way Acquisition - Manuel Canyon  x    
Right-of-Way Acquisition - Parkview Drain  x    

Extreme Flood/Climate Change Preparation     x 
ARkStorm Scenario Drill     x 
100-Year Flood Event Drill     x 

Goal 4: Healthy Ecosystems 

Plans for Ecosystem Restoration & Protection x     
Steelhead Restoration Plan x     
Land Protection Plan x     

Invasive Plant Removal & Monitoring  x    
Arundo (Giant Reed) Retreatment/Mitigate for Matilija Dam Removal  x    
Arundo (Giant Reed) Retreatment - San Antonio Creek  x    

Steelhead Habitat Improvements  x    
Fish Passage  x    
Steelhead Pool Development/Maintenance on San Antonio Creek  x    

Riparian Habitat & Wetland Restoration  x    
San Antonio Creek Restoration at Soule Park Golf Course  x    
Foster Park Infrastructure and Bank Protection and Restoration  x    
Confluence Wetland Mitigation  x    

Land Acquisition for Ecosystem Protection  x    
Land & Public Access Protection  x    

Matilija Dam Removal and Related Improvements  x    
Matilija Dam Sediment Removal  x    
Matilija Dam Removal  x    
Matilija Dam Desilting Basin  x    
Matilija Dam Removal Mitigation - Robles Diversion High Flow Bypass  x    
Interim Notch of Matilija Dam  x    
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Table 3.3.2.1. IRWMP Potential Projects and Programs 
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Ecosystem Education & Stewardship Programs   x   
Invasive Plants Education Program   x   
Streamside Property Owners Stewardship Program   x   

Existing Regulation Monitoring/Enforcement/Streamlining    x  
Permit Streamlining - Invasives Removal    x  

Goal 5: Access to Nature 

Ventura River Parkway Plan x     
New Trails, Access Points & Parks  x    

New Family-Oriented Picnic Areas/Parks  x    
New & Improved Trails  x    
Lower Ventura River Public Access  x    

Trail Maintenance  x    
Trails/Nature Education & Stewardship Programs   x   

Trails Guide   x   
Interpretive Signs   x   

Goal 6: Responsible Land and Resource Management 

Plans & Assessments for Land & Resource Management x     
Existing Local Policy Assessment x     
Water Efficient Crop Study x     

Watershed Corps  x    
Outreach to Elected Officials   x   
Land & Resource Management Education & Stewardship Programs   x   

Agricultural Best Management Practices   x   
Policy/Regulation Improvements    x  

Intra-County Land Use Planning Task Force    x  
North Ventura Avenue Area Plan    x  

Extended Drought/Climate Change Preparation     x 

Goal 7: Coordinated Watershed Planning 

Watershed Education & Stewardship Programs   x   
Watershed Literacy Programs   x   
Watershed & River Signs   x   
Watershed Education Center   x   
Youth Education   x   

Watershed Council & Coordinator    x  
Watershed Management Plan    x  
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Part 4 Short-Term Action Plan 

[Under development] 

Part 5 References & Supporting Material 

5.3 Other Local Water- and Watershed-Related Plans 
Below is a summary of other local water- or watershed-related plans that have been developed by public agencies, 

water and wastewater managers, or land and resource managers that have bearing on Ventura River watershed 

planning and management.  

General  

Integrated Regional Water Management Plan (IRWMP) 

Organization: Watersheds Coalition of Ventura County 

IRWMPs are regional plans designed to improve collaboration and integration in water resources management. 

Development of many of these plans was originally funded through grant programs created by Proposition 50 and, 

later, by Proposition 84. They are funded by grants from the California Department of Water Resources (DWR), and 

developed in accordance with DWR requirements. Projects included in IRWMPs become eligible for bond (e.g., 

Proposition 84) funding from the state.  

Ventura County is a “region” for the purposes of IRWM planning. The first Ventura County IRWMP was produced in 

2006 following a multi-year effort among water suppliers, wastewater agencies, stormwater and flood managers, 

watershed groups, the business community, agriculture and nonprofit stakeholders. An update to the 2006 plan will 

be completed in 2014. The IRWMP and associated coordination efforts have resulted in $43 million in grant money for 

Ventura County water-related projects since 2006.   

City and County General Plans 

Organizations: County of Ventura, City of Ventura, City of Ojai 

Local jurisdictions are required by the State of California to prepare and update general plans, which provide the local 

government’s long-term blueprint for development and land use. General plans of the watershed’s three local 

governmentsVentura County, City of Ventura, and City of Ojaiare applicable to the watershed. General plans must 

address certain elements, including land use, circulation, housing, conservation, open space, noise, and safety; and 

they generally include the equivalent of goals, policies, and programs for each of these elements.  
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General plans developed by local jurisdictions within the watershed include many policies that influence watershed 

issues, including water conservation, groundwater management, flood control, open space protection, protection of 

wetlands and significant biological resources, agricultural preservation, water-related infrastructure, parks and 

recreation, fire protection and risk management, and more.  

The “vision” of general plans is implemented through the jurisdiction’s zoning ordinance (sometimes called 

development code). General plans and zoning ordinances complement one another and must be compatible.  

Water Supply  

Urban Water Management Plans, 2010 

Organizations: Casitas Municipal Water District, City of Ventura, Golden State Water 

Urban water management plans (UWMP) are comprehensive, long-term plans developed to ensure adequate water 

supplies are available to meet existing and future water demands. 

Every urban water supplier in California that either provides over 3,000 acre-feet of water annually or serves more 

than 3,000 or more connections is required to submit an UWMP to the state that includes supply and demand 

projections for the next 20 years, and describes strategies to assure adequate supplies during average, single-year, 

and multi-year drought conditions. UWMPs also contain plans to implement a 20% reduction in per capita urban 

water use by the year 2020, as required under the Water Conservation Act of 2009. UWMPs must be updated every 5 

years. 

Three UWMPs are applicable to the watershed: Casitas Municipal Water District, City of Ventura, and Golden State 

Water.  

Groundwater Management Plan, 2007 

Organization: Ojai Basin Groundwater Management Agency  

The first and only groundwater management plan in the watershed was originally adopted in 1995 by the Ojai Basin 

Groundwater Management Agency (OBGMA). An update was prepared in 2007. The OBGMA is required by law to have 

a groundwater management plan to guide its operations. The plan includes 5 broad goals and a number of action 

elements.  

Water Efficiency Plan, 2011 

Organization: City of Ventura 

The City of Ventura developed its Water Efficiency Plan to provide a road map to buffer the city from impacts from 

water supply reductionssuch as from extended drought, environmental restrictions, groundwater quality 

limitations, or litigation actionsand to improve the water reduction targets already attained.  
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Water Quality  

Basin Plan 

Organization: Regional Water Quality Control Board, Los Angeles 

Each of the California’s 9 water quality control regions has developed regional water quality control plans to address 

water quality issues specific to that region. The Ventura River watershed is under the jurisdiction of the Los Angeles 

Regional Water Quality Control Board (RWQCB).  

The RWQCB’s water quality control plan, called the Basin Plan, was last completely updated in 1994 and is 

periodically amended as new water quality objectives and TMDLs (Total Maximum Daily Load) regulations are 

adopted. The Basin Plan revolves around a concept called “beneficial uses.” These are the resources, services, and 

qualities of aquatic systems that the regulations aim to protect. Examples of beneficial uses include water supply; 

recreation; navigation; and preservation and enhancement of fish, wildlife, and other aquatic resources. Beneficial 

uses can be existing, potential, or intermittent uses. Once beneficial uses have been designated for various 

waterbodies, then appropriate water quality objectives can be developed to protect those uses. 

Stormwater Management Plans 

Organization: Ventura Countywide Stormwater Quality Management Program 

Stormwater management planning is addressed within Ventura County’s MS4 permit and the associated Technical 

Guidance Manual and Hydromodification Control Plan, developed to implement some of the MS4 permit requirements 

related to new development and redevelopment.   

Flood Management  

Flood Mitigation Plan, 2005 

Organization: Ventura County Watershed Protection District 

The Ventura County Flood Mitigation Plan addresses planning for risks associated with flooding, post-fire debris flow, 

and dam failure. Flood hazards are identified and profiled, assets are identified, and vulnerability as well as capability 

is assessed. A mitigation strategy for reducing potential hazards, including goals, objectives, and actions, is also 

included.  

Resource Management/Ecosystem Protection  

Coastal Regional Sediment Management Plan, Central Coast from Pt. Conception to Pt. Mugu, 2009 

Organization: BEACON 

The Beach Erosion Authority for Clean Oceans and Nourishment (BEACON) is a Joint Powers Authority composed of 

Santa Barbara and Ventura counties and the six cities of Goleta, Santa Barbara, Carpinteria, Ventura, Oxnard, and Port 

Hueneme. 
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Coastal Regional Sediment Management Plans (CRSMP) are part of a larger, statewide effort to address sediment 

management by the Coastal Sediment Management Workgroup, which is a collaborative task force of state, federal, 

and local/regional entities concerned about the adverse impacts of coastal erosion on coastal habitats. 

BEACON’s CRSMP is intended to develop a comprehensive road map that addresses how to conserve and restore the 

valuable sediment resources along its coastline to reduce shoreline erosion and coastal storm damages; protect 

sensitive environmental resources; increase natural sediment supply to the coast; preserve and enhance beaches; 

improve water quality along the shoreline; and optimize the beneficial use of material dredged from ports, harbors, 

and other opportunistic sediment sources. 

Lake Casitas Resource Management Plan 

Organization: US Bureau of Reclamation, in cooperation with Casitas Municipal Water District 

The Bureau of Reclamation in cooperation with Casitas Municipal Water District (CMWD) developed the Lake Casitas 

Resource Management Plan (RMP) to establish management objectives, guidelines, and actions for the Lake Casitas 

Recreation Area (LCRA) and the 3,500 acres of open space lands north of the LCRA, which together comprise the Plan 

Area.  

The RMP is a long-term plan intended to guide actions in the Plan Area, and is based on a comprehensive inventory of 

environmental resources and facilities and input from local, state, and federal agencies; CMWD; and the general 

public. The primary emphasis of the RMP is to protect water quality, water supply, and natural resources, while 

enhancing recreational uses at the LCRA. Recreational uses must be compatible with the primary obligation to operate 

the reservoir for storage and delivery of high-quality water.  

The Bureau of Reclamation’s mission statement declares that it is “to manage, develop, and protect water and related 

resources in an environmentally and economically sound manner in the interest of the American public.” Planning, 

through Resource Management Plans, provides specific direction for Reclamation to accomplish its mission at water 

resource development projects. 

Los Padres National Forest, Land Management Plan 

Organization: US Forest Service, Pacific Southwest Region 

The legislative mandate for the management of national forests requires that public lands be conservatively used and 

managed in order to ensure their sustainability and to guarantee that future generations will continue to benefit from 

their many values.  

The land management plan for the Los Padres National Forest describes the strategic direction at the broad program-

level for managing the land and its resources over the next 10 to 15 years, and in a way that assures the coordination 

of multiple uses (e.g., recreation and environmental education opportunities; forest health and management; air, soil, 

and water quality; watershed; and wildlife) and the sustained yield of products and services.  

The plan identifies the tools resource staff will use to accomplish the objectives that contribute to the realization of 

the desired conditions. In addition, the rules or design criteria that the US Forest Service will adhere to in 

implementing projects and activities are outlined. The land management plan also includes monitoring and evaluation 
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requirements that provide a framework for ensuring US Forest Service programs and projects are meeting land 

management plan direction, and that desired conditions will be achieved over time.   

City of Ojai Urban Watershed Assessment and Restoration Plan 

Organization: City of Ojai 

The City of Ojai Urban Watershed Assessment and Restoration Plan is a comprehensive assessment and restoration 

plan for the watersheds that drain through Ojai’s city limits. These watersheds include Stewart Canyon, Fox Canyon, 

and portions of San Antonio and Thacher Creeks. Thacher, Stewart Canyon, and Fox Canyon creeks are all tributaries 

to San Antonio Creek, which is a major tributary to the Ventura River. 

The primary purposes of the assessment and restoration plan are to identify specific problems of the Ojai creeks 

relevant to southern California steelhead, and develop a plan to restore fish habitat and to address the land use issues 

that adversely affect that habitat and the ecological health of the watersheds. 

Southern California Steelhead Recovery Plan, 2012 

Organization: National Marine Fisheries Service 

The federal Endangered Species Act (ESA) mandates that the National Marine Fisheries Service (NMFS) develop and 

implement recovery plans for the conservation (recovery) of listed species. Recovery plans identify recovery actions, 

based upon the best scientific and commercial data available, necessary for the protection and recovery of listed 

species. Recovery plans published by NMFS are guidance documents, not regulatory documents. 

Steelhead in southern California comprise a “distinct population segment” (DPS) of the species O. mykiss that is 

ecologically discrete from the other populations of O. mykiss along the West Coast of North America. Under the ESA, 

this DPS qualifies for protection as a separate species.   

Ventura River Steelhead Restoration and Recovery Plan, 1997 

Organizations: Casitas MWD, City of Ventura, Ventura County Flood Control District, Ventura County Transportation 
Department, Ventura County Solid Waste Management Department, Ojai Valley Sanitation District, Ventura River 
County Water District, Ojai Basin Ground Water Management Agency, Meiners Oaks MWD, and Southern California 
Water Company 

In August 1997, the National Marine Fisheries Service (NMFS) listed anadromous steelhead in southern California as 

endangered under the Endangered Species Act (ESA). This listing means that any project or action that may affect 

southern California steelhead or their habitats requires consultation with NMFS to obtain an incidental “take” permit. 

Since operation and maintenance of water diversions, river and stream channels managed for flood control purposes, 

transportation facilities, and sewage treatment plants may affect steelhead in the Ventura River, project operators are 

required to consult with NMFS to obtain permits. 

To assist them in addressing steelhead issues and possible permit requirements, a group of local public and private 

agencies with responsibilities for surface water, ground water, flood control, and other public works facilities 

collaborated to develop this management plan to be used by these local agencies. The plan considers a wide range of 
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conservation actions that can be implemented by public agencies with facilities and interests in the watershed, as well 

as other interested individuals, groups, or resource agencies. 

Ventura County Oak Woodland Management Plan, 2007 

Organization: Ventura County Planning Division 

The development of Oak Woodland Management Plans (OWMP) grew out of the California Oak Woodland 

Conservation Act. As a result of the act, the Oak Woodland Conservation Program was established, which is designed 

to provide funding to help protect and enhance oak woodland resources. Projects in counties that have an Oak 

Woodland Management Plan are eligible for funding.  

Ventura County’s OWMP provides a conservation framework for the preservation of the county’s oak woodland 

resources. The plan provides a summary of the distribution and extent of county’s oak woodlands and outlines 

conservation goals and program recommendations.   

Public Access Plans  

Vision Plan for the Lower Ventura River Parkway 

Organizations: Trust for Public Land and California State Coastal Conservancy 

The Vision Plan for the Lower Ventura River Parkway (Vision Plan) was created by the 606 Studio, a consortium of 

faculty and graduate students in the Department of Landscape Architecture at California State Polytechnic University, 

Pomona; and was sponsored by The Trust for Public Land, Ventura Hillsides Conservancy, and the California Coastal 

Conservancy.  

Although not an adopted plan, this document is important to many stakeholders in the watershed as offering a vision 

for a river parkway along the lower 6 miles of the Ventura River. The plan is intended as an analysis, planning, and 

design tool for governmental and non-governmental agencies, and the surrounding community. The plan’s ideas are 

aimed at helping in the creation of a river parkway that is compatible with recreational use, stewardship, river 

function, and regional ecosystems. 

Hazard/Emergency Response Plans  

Multi-Jurisdictional Hazard Mitigation Plan for Ventura County 

Organization: County of Ventura 

The Multi-Jurisdictional Hazard Mitigation Plan for Ventura County (HMP) was prepared to meet the Department of 

Homeland Security’s Federal Emergency Management Agency (FEMA) requirements of the Disaster Mitigation Act of 

2000 (Public Law 106-390) (DMA 2000) and Interim Final Rule (the Rule). The Rule establishes the minimum hazard 

mitigation planning requirements for states, tribes, and local entities.  
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Participating organizations include 8 local jurisdictions in the county, along with 20 school districts, the Ventura 

County Superintendent of Schools Office, two water districts, Ventura County Fire Protection District, the Watershed 

Protection District, and the Ojai Valley Sanitary Districts. 

By preparing the HMP, all 34 participants are eligible to receive federal mitigation funding after disasters and to apply 

for mitigation grants before disasters strike.  

The plan is intended to enhance public awareness and understanding, create a decision tool for management, promote 

compliance with state and federal program requirements, enhance local policies for hazard mitigation capability, 

provide inter-jurisdictional coordination of mitigation-related programming, and achieve regulatory compliance. 

Emergency Response Plans, Public Drinking Water Systems 

Organization: All water districts with 5 or more connections. 

All water suppliers with 5 or more connections are required to have an Emergency Response Plan. These are 

comprehensive plans that describe the actions the water supplier would take in response to various major events 

such as natural disasters or security problems that could damage or disrupt the ability to serve the public potable 

water.   

Ventura County Community Wildfire Protection Plan 

Organization: Ventura County Fire Protection District 

The Healthy Forest Restoration Act (HFRA) enacted by the US Congress on Jan 7, 2003, established a protocol for the 

creation of wildfire safety plans for communities at risk from wildland fires—a Community Wildfire Protection Plan 

(CWPP). 

The Ventura County CWPP identifies wildfire risks, clarifies priorities for funding, and describes programs to reduce 

impacts of wildfire on the communities at risk within Ventura County. 

Unit Strategic Fire Plan  

Organization: Ventura County Fire Protection District 

The Unit Strategic Fire Plan identifies and prioritizes pre-fire and post-fire management strategies and tactics meant 

to reduce the loss of values at risk within the unit (Ventura County Fire Protection District). 

The overall goal is to reduce total cost and losses from wildland fire in Ventura County by protecting assets at risk 

through focused pre-fire management prescriptions and increased initial attack success.  

Watershed Management Plans (surrounding watersheds)  

The watershed management plans of surrounding watersheds can be informative to the Ventura River watershed’s 

planning effort. Surrounding plans include the following:  

Rincon Creek Watershed Plan 

Calleguas Creek Watershed Management Plan (Volumes I and II) 

Santa Clara River Enhancement & Management Plan    
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Impaired Waterbodies in Ventura County by Watershed (2010)

1. Calleguas Creek Watershed

303(d) Listed Waters/Reaches Impairments

Calleguas Creek Reach 1 (was Mugu Lagoon) Chlordane (tissue)

Copper

DDT (tissue & sediment)

Dieldrin

Endosulfan (tissue)

Mercury

Nickel

Nitrogen

PCBs (Polychlorinated biphenyls) (tissue)

Sediment Toxicity

Sedimentation/Siltation

Toxaphene

Zinc

Calleguas Creek Reach 2 (estuary to Portrero Road) Ammonia

ChemA (tissue)

Chlordane (tissue)

Copper, Dissolved

DDT (Dichlorodiphenyltrichloroethane)

DDT (tissue & sediment)

Dieldrin

Endosulfan (tissue)

Fecal Coliform

Nitrogen

PCBs (Polychlorinated biphenyls) (tissue)

Sediment Toxicity

Sedimentation/Siltation

Toxaphene (tissue & sediment)

Trash

Calleguas Creek Reach 3 (Potrero Road upstream to confluence with Conejo Creek)Ammonia

Chlordane

Chloride

DDT (Dichlorodiphenyltrichloroethane)

Dieldrin

Nitrate and Nitrite

PCBs (Polychlorinated biphenyls)

Sedimentation/Siltation

Total Dissolved Solids

Toxaphene

Trash



Calleguas Creek Reach 4 (was Revlon Slough main branch)ChemA (tissue)

Chlordane (tissue & sediment)

Chlorpyrifos (tissue)

DDT (tissue & sediment)

Diazinon

Dieldrin (tissue)

Endosulfan (tissue & sediment)

Fecal Coliform

Nitrate as Nitrate (NO3)

Nitrogen

PCBs (Polychlorinated biphenyls) (tissue)

Sedimentation/Siltation

Selenium

Toxaphene (tissue & sediment)

Toxicity

Trash

Calleguas Creek Reach 5 (was Beardsley Channel) ChemA (tissue)

Chlordane (tissue & sediment)

Chlorpyrifos (tissue)

DDT (tissue & sediment)

Diazinon

Dieldrin (tissue)

Endosulfan (tissue & sediment)

Nitrogen

PCBs (Polychlorinated biphenyls) (tissue)

Sedimentation/Siltation

Toxaphene (tissue & sediment)

Toxicity

Trash

Calleguas Creek Reach 6 (was Arroyo Las Posas Reaches 1 and 2)Ammonia

Chlordane

Chloride

Chlorpyrifos

DDT (sediment)

Diazinon

Dieldrin

Fecal Coliform

Nitrate and Nitrite

Nitrate as Nitrate (NO3)

Sedimentation/Siltation

Sulfates

Total Dissolved Solids

Toxicity



Calleguas Creek Reach 7 (was Arroyo Simi Reaches 1 and 2)Ammonia

Boron

Chloride

Chlorpyrifos

Diazinon

Indicator Bacteria

Organophosphorus Pesticides

Sedimentation/Siltation

Sulfates

Total Dissolved Solids

Toxicity

Trash

Calleguas Creek Reach 8 (was Tapo Canyon Reach 1) Boron

Chlordane

Chloride

Chlorpyrifos

DDT (Dichlorodiphenyltrichloroethane)

Diazinon

Dieldrin

PCBs (Polychlorinated biphenyls)

Sedimentation/Siltation

Sulfates

Total Dissolved Solids

Toxaphene

Calleguas Creek Reach 9A (was lower part of Conejo Creek Reach 1)ChemA (tissue)

Chlordane (tissue)

Chlorpyrifos

DDT (tissue)

Diazinon

Dieldrin (tissue)

Endosulfan (tissue)

Fecal Coliform

Lindane/gamma-Hexachlorocyclohexane 

(gamma-HCH) (tissue)

Nitrate as Nitrate (NO3)

Nitrogen, Nitrate

PCBs (Polychlorinated biphenyls) (tissue)

Sulfates

Total Dissolved Solids

Toxaphene (tissue & sediment)

Toxicity

Trash



Calleguas Creek Reach 9B (was part of Conejo Creek Reaches 1 and 2)Ammonia

ChemA (tissue)

Chlordane

Chloride

Chlorpyrifos

DDT (tissue)

Diazinon

Dieldrin

Endosulfan (tissue)

Indicator Bacteria

PCBs (Polychlorinated biphenyls)

Sulfates

Total Dissolved Solids

Toxaphene (tissue & sediment)

Toxicity

Trash

Calleguas Creek Reach 10 (Conejo Creek (Hill Canyon)) Ammonia

ChemA (tissue)

Chlordane

Chloride

Chlorpyrifos

DDT (tissue)

Diazinon

Dieldrin

Endosulfan (tissue)

Fecal Coliform

Nitrogen, Nitrite

PCBs (Polychlorinated biphenyls)

Sulfates

Total Dissolved Solids

Toxaphene (tissue & sediment)

Toxicity

Trash

Callegaus Creek Reach 11 (Arroyo Santa Rosa) Ammonia

ChemA (tissue)

Chlordane

DDT (tissue)

Dieldrin

Endosulfan (tissue)

Fecal Coliform

PCBs (Polychlorinated biphenyls)

Sedimentation/Siltation

Sulfates

Total Dissolved Solids

Toxaphene (tissue & sediment)

Toxicity



Calleguas Creek Reach 12 (was Conejo Creek/Arroyo Conejo North Fork)Ammonia

Chlordane (tissue)

DDT (tissue)

Dieldrin

PCBs (Polychlorinated biphenyls)

Sulfates

Total Dissolved Solids

Toxaphene

Calleguas Creek Reach 13 (Conejo Creek south fork) Ammonia

ChemA (tissue)

Chlordane

Chloride

DDT (tissue)

Dieldrin

Endosulfan (tissue)

PCBs (Polychlorinated biphenyls)

Sulfates

Total Dissolved Solids

Toxaphene (tissue & sediment)

Toxicity

2. Santa Clara River Watershed 303(d) - listed Waters

303(d) Listed Waters/Reaches Impairments

Brown Barranca / Long Canyon Nitrate and Nitrite

Channel Islands Harbor Beach Indicator Bacteria

Hopper Creek Sulfates

Total dissolved solids

McGrath Beach Coliform Bacteria

McGrath Lake Chlordane (sediment)

DDT (sediment)

Dieldrin (sediment)

Fecal Coliform

PCBs (Polychlorinated biphenyls) (sediment)

Sediment Toxicity

Piru Creek Chloride

pH

Pole Creek Sulfates

Total dissolved solids

Port Hueneme Harbor (back basins) DDT (tissue)

PCBs (Polychlorinated biphenyls) (tissue)

Port Hueneme Pier PCBs (Polychlorinated biphenyls)



Santa Clara River Estuary ChemA

Coliform Bacteria

Nitrogen, Nitrate

Toxaphene

Toxicity

Santa Clara River Reach 1 (Estuary to Highway 101 Bridge)Toxicity

Santa Clara River Reach 3 (Freeman diversion to A street)Ammonia

Chloride

Total Dissolved Solids

Toxicity

Santa Clara River Reach 5 (Blue cut gaging station to West Pier Highway 99 bridge)Chloride

Coliform Bacteria

Iron

Santa Clara River Reach 6 (W Pier Highway 99 to Bouquet Canyon rd.)Chloride

Chlorpyrifos

Coliform Bacteria

Copper

Diazinon

Iron

Toxicity

Santa Clara River Reach 7 (Bouquet Canyon Rd to above Lang Gaging station)Coliform Bacteria

Santa Clara River Reach 11 (Piru Creek, from confluence with Santa Clara River Reach 4)Boron

Specific Conductance

Sulfates

Total Dissolved Solids

Torrey Canyon Creek Nitrate and Nitrite

3. Ventura River Watershed

303(d) Listed Waters/Reaches Impairments

Sespe Creek Chloride

pH

Ventura Harbor: Ventura Keys Coliform Bacteria

Ventura Marina Jetties DDT (Dichlorodiphenyltrichloroethane)

PCBs (Polychlorinated biphenyls)

Wheeler Canyon / Todd Baranca Nitrate and Nitrite

Sulfates

Total Dissolved Solids

Canada Larga (Ventura River Watershed) Fecal Coliform

Low Dissolved Oxygen

Total Dissolved Solids

Matilija Creek Reach 1 (Jct. with North fork to reservoir) Fish Barriers (Fish passage)

Matilija Creek Reach 2 (above reservoir) Fish Barriers (Fish passage)

Matilija Reservoir Fish Barriers (Fish passage)

San Antonio Creek Reach 4 Indicator Bacteria

Nitrogen

Total Dissolved Solids



San Buenaventura Beach Indicator Bacteria

Ventura River estuary Algae

Eutrophic

Total Coliform

Trash

Ventura River Reach 1 and 2 (estuary to Weldon Canyon)Algae

Ventura River Reach 3 (Weldon Canyon to confluence with Coyote Creek)Indicator Bacteria

Pumping

Water Diversion

Ventura River Reach 4 (Coyote Creek to Camino Cielo Road)Pumping

Water Diversion
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Memorandum of Understanding (MOU) between (Agency Name) and 
the County of Ventura to Participate in the Watersheds Coalition of 
Ventura County’s Integrated Regional Water Management (IRWM) 
Planning Efforts  
 
 
This agreement is made effective XXX __, 2008, by and between the County of Ventura 
(County) and (Agency Name) with respect to the following recitals:  
 
Whereas, a stakeholder group known as the Watersheds Coalition of Ventura County 
(WCVC) comprised of representatives from a diverse group of interests throughout 
Ventura County was established to pursue integrated regional water management goals 
for the three main watersheds of Ventura County (Calleguas Creek, Santa Clara River 
and Ventura River); and 

 

Whereas, the primary role of the WCVC is to develop a comprehensive Integrated 
Regional Water Management (IRWM) Plan, as defined in California Water Code Section 
10530 et seq., and to prepare and submit grant applications on behalf of various 
stakeholders to fund projects identified by the IRWM Plan; and 

 

Whereas, WCVC requested that the County of Ventura serve as the Coalition’s lead 
agency for purposes of coordinating IRWM planning activities locally and executing 
agreements with the State; and 

 

Whereas, the County and other WCVC member entities pursuant to statute, adopted 
the WCVC IRWM Plan; and 

 

Whereas, in accordance with the State’s IRWM program guidelines, the WCVC is 
required to facilitate IRWM planning with an open, public process and to produce and 
maintain various information resources including, but not limited to, a local database, 
website, and the IRWM Plan, itself, as outlined in a scope of work (Attachment A) 
adopted by the WCVC; and 

 

Whereas, with the passage of Proposition 84 and future water and water-related bonds, 
there will be ongoing opportunities for funding IRWM Plan amendments and projects; 
and 

 

Whereas, it has been determined that the WCVC’s IRWM program and stakeholder 
process, initiated to draft an IRWM Plan should be continued into the future to provide 
an ongoing forum for regional collaboration on water-related planning and to fulfill 
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various obligations associated with the State’s IRWM planning and implementation 
grant programs; and 

 
Whereas, the purpose and intent of this agreement is to set forth mutual responsibilities 
involving the County and the (Agency Name) regarding: 1) ongoing IRWM program 
coordination, planning and implementation; 2) ongoing opportunities for funding future 
IRWM Plan amendments and projects; and, 3) reimbursement to the County for related 
staffing costs.   
 
In consideration of the mutual duties set forth in this agreement, the parties agree as 
follows: 
 
1. The County, as the lead agency for WCVC, is responsible for and will: 

a. Coordinate activities of the WCVC based on the approved scope of work and at 
the WCVC’s direction, including preparation of the updated IRWM Plan and Plan 
amendments consistent with future funding program guidelines. 

b. Prepare WCVC and related committee meeting agendas and coordinate meeting 
preparation and meeting follow-up. 

c. Consult with members of the WCVC on an as-needed basis. 

d. Obtain water-related project input from the WCVC participating jurisdictions 
consistent with Paragraph 2 below. 

e. Assist the WCVC with the ongoing efforts of the watershed committees. 

f. Coordinate with other Ventura County agencies, jurisdictions and agencies in 
presenting the updated IRWM Plan and IRWM Plan amendments to policy 
boards, commissions and councils.  

 
2.  The County and (Agency Name) will work together so that the IRWM program, 

updated Plan, Plan amendments and projects comply with and incorporate relevant 
sections of Proposition 84 Chapter 2 of the Safe Drinking Water, Water Quality and 
Supply, Flood Control, River and Coastal Protection Bond Act and future IRWM 
program principles and criteria, as determined by the State.   

 

3. The annual cost of administering the WCVC shall be borne by the WCVC 
participating agencies based on an approved scope of work.  A general consensus 
vote in support of the annually proposed scope of work by WCVC shall constitute 
approval. (Agency Name)’s participation in this MOU constitutes its consent to 
annually fund (Agency Name)’s fair share of the cost of administration as determined 
by WCVC.  (Agency Name) shall each year pay its share of the annual 
administrative cost to County within 30 days of the approval of the annual scope of 
work by WCVC.  The (Agency Name) obligation to pay its share of the annual cost is 
subject to the (Agency Name) appropriating sufficient funds for each funding year. 

4. The County has and will continue to maintain a special account within the CEO’s 
Trust Account for IRWM program activities in which the funds received from (Agency 
Name) under Paragraph 3 will be placed.  
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5. Costs for the County’s staffing services will be reimbursed from the Trust Account.  
Costs will include staff planning, coordination and preparation services, and any 
materials provided by the County.  The County has the right to contract for 
administrative services in support of WCVC for work designated in the approved 
scope of work.   

6. The agreement shall become operational upon (Agency Name) providing its initial 
fair share contribution as determined by the WCVC and the County’s acceptance of 
the contribution.  County shall have the ability to terminate this Memorandum of 
Understanding in the event that sufficient funding to continue the IRWM program 
process is not contributed by WCVC members.  This MOU supersedes the previous 
MOU regarding IRWM planning efforts and County costs. 

 

7. The term of this agreement is from ______________, 2008 to _____________2013. 

 

 

 

_____________________, Chair   _________________________, Chair 
Ventura County Board of Supervisors  (Agency Name) governing body 
   
 
 
 
 
Attest: ________________________ 
Clerk of the _______ (Agency Name) governing body  
(Agency Name), State of California  
 
 
G:\Government Affairs\IRWMP\WCVC\MOU FINAL 030408 -NonCounty Agency.doc 
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Amendment to Memorandum of Understanding (MOU) to Participate in 

the Watersheds Coalition of Ventura County’s Integrated Regional Water 

Management (IRWM) Planning Efforts (Non-County Agencies) 

 
 

Between the County of Ventura and (Agency Name)  

 

This Amendment to MOU to Participate in the Watersheds Coalition of Ventura 

County’s IRWM Planning Efforts (“Amendment”) is made this  __  day of ______________, 

 2013, between the County of Ventura and (Agency Name). 

WHEREAS the parties entered into the MOU in furtherance of Ventura County’s 

IRWM planning efforts; and  

WHEREAS, the MOU has a five-year term and is set to expire on August 22, 2013; 

and 

WHEREAS, the parties wish to continue their participation in IRWM planning beyond 

the current expiration date of the MOU. 

For valuable consideration, the receipt of which is hereby acknowledged, IT IS 

MUTUALLY AGREED BY THE PARTIES THAT: 

1. The term of the MOU is extended to August __, 2018. 

2. All terms of the MOU remain in full force and effect except as expressly 

modified by this Amendment.   

3. Each of the parties represents and warrants that each person signing this 

Amendment on its behalf has legal authority to sign this Amendment, and bind that party. 

4. This Amendment will be considered binding and effective when it has been 
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fully executed by the parties.  This Amendment may be executed in counterpart originals, 

with all counterparts taken as a whole constituting the complete Amendment. 

Wherefore, having read the foregoing and having understood and agreed to the terms 

of this Amendment, the parties voluntarily affix their signatures below. 

 

 

__________________________________________ 

     Michael Powers, County Executive Officer 

on behalf of the County of Ventura 

 

 
 

____________________________________________ 

***** 

on behalf of ***** 

 

 

Executed on the day and year aforesaid. 
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Watersheds Coalition of Ventura County (WCVC)  

Governance Charter 

Revised May 23, 2013) 

 

I. Purpose  

A. Provide for a common understanding of Integrated Regional Water 
Management (IRWM) organization and administration. 

B. Provide an orderly procedure for making consensus decisions related to 
IRWM planning and management issues. 

C. Provide an orderly procedure for making consensus decisions related to future 
IRWM grant proposals. 

D. Comply with State IRWM planning requirements. 

E. Provide financial transparency for IRWM expenditures. 

 

II. Authority and Basis for Charter Formation 

A. California Water Code, Integrated Regional Water Management Planning Act. 

B. The MOU between the County of Ventura and Participating Agencies in the 
Watersheds Coalition of Ventura County’s Integrated Regional Water 
Management Planning Efforts, found in Section 3 of the MOU, concerning 
consensus decision-making pertaining to the scope of work and funding for 
WCVC planning efforts. 

C. A consensus vote of WCVC for the formation of a Charter to define the future 
governance elements that guide WCVC and ongoing IRWM planning efforts. 

 

III. WCVC Membership 

A. Participation in the WCVC is open to any organization or person with an 
interest in water and watershed management in the Ventura River, Santa 
Clara River or Calleguas Creek Watersheds.  Participation is not contingent on 
financial support of the process.  
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B. Public agencies with projects identified for State grant funding must be 
signatories to the WCVC MOU and contribute financially to the development 
and administration of the IRWM Plan.   

C. Non-governmental organizations may propose and implement projects.  
Formal letters of participation are encouraged from those that participate but 
are not required to sign the WCVC MOU to financially support the planning 
process. 

 
IV. Organization and Administration of  the IRWM Program and WCVC 

The WCVC is the Regional Water Management Group as defined by the 
IRWM Plan Standards found in the California Department of Water Resources’ 
(DWR) Integrated Regional Water Management (IRWM) Grant Program 
Guidelines.  The WCVC consists of three Watershed Committees, the 
Steering Committee, the General Membership (comprised of all WCVC 
stakeholders), and the Program Director. Each watershed has its own 
Watershed Committee; two representatives from each Watershed Committee 
make up the Steering Committee. The County of Ventura serves as the 
Program Director and, in most cases, serves as lead agency to apply for, 
receive, and administer State IRWM-related grants on behalf of WCVC; serves 
as liaison with the State; and administers ongoing IRWM activities.   

A. Watershed Committee Responsibilities  

The Watershed Committees consist of a broad range of stakeholders within 
each watershed.  They meet regularly as necessary to fulfill the following 
responsibilities. 

1. Develop and update goals, objectives, priorities and performance 
measures for the watershed. 

2. Develop and prioritize integrated programs and projects to achieve the 
goals, objectives and performance measures. 

3. Set watershed project priorities via criteria or other chosen methods for 
integration in the IRWM Plan. 

4. Coordinate integrated projects among watershed project proponents. 

5. Review grant opportunities and associated program guidelines for possible 
recommendation to the Steering Committee. 

6. Provide a forum for outreach and stakeholder participation. 
 

7. Select two representatives to serve on the WCVC Steering Committee. 

8. Develop integrated, inter-watershed projects. 

B. Steering Committee Responsibilities 

The Steering Committee consists of two representatives from each watershed 
and the Program Director. The Program Director is not a voting member.  All 
WCVC stakeholders will be notified of Steering Committee meetings, which 
are open to the public.  The Steering Committee shall have the following 
responsibilities.  
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1. Obtain feedback and information from the Watershed Committees. 

2. Serve as an information conduit between Program Director and the 
Watershed Committees.  

3. Provide financial oversight for the IRWM Program. 

4. Review IRWM Plan updates and provide feedback to WCVC General 
Membership for ratification. 

5. Set and evaluate criteria for grant project ranking or selection for specific 
grant programs. 

6. Review grant opportunities as recommended by the Watershed 
Committees and WCVC Program Director. 

7. Review Watershed Committees’ input for specific grant applications.  

8. Develop recommendations for WCVC General Membership ratification for 
IRWM projects to be included in a WCVC grant application.   

 
C. WCVC General Membership Meetings 

The WCVC will convene General Membership meetings for all stakeholders 
and interested community members at least twice annually, or as needed, to 
address the following.    

1. Regional issues. 

2. Watershed Committee updates. 

3. Ratify IRWM Plan updates. 

4. Ratify IRWM Implementation and Planning Grant applications. Authorize 
publication of IRWM Plan addendums as needed to include new projects. 

5. Ratify IRWM Program work plan and annual budget. 

6. Ratify letters of opposition and/or support for IRWM-related issues of 
region-wide significance for the Program Director’s signature. 

Any issue that fails to be ratified by the General Membership will be referred 
back to the Steering Committee for refinement. 

D. Program Director  Responsibilities 

The Program Director position is filled from the Ventura County Executive 
Office.  All WCVC revenues and expenditures are administered through a 
Trust Fund in the County Executive Office. At least twice annually, a WCVC 
General Membership meeting will be convened. In the Spring of each year the 
General Membership will meet to, among other things, review the proposed 
budget and work plan for the next fiscal year running from July 1 to June 30.  
In the fall of each year, the General Membership will meet to, among other 
things, review an annual report on WCVC accomplishments. Additional 
meetings may be convened if necessary. 

1. The Program Director shall: 
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a. Secure consultant services as necessary to administer IRWM-
related activities. 

b. Chair WCVC General Membership and Steering Committee 
meetings. 

c. Administer IRWM grants, as needed. 

d. Track and report on legislation related to IRWM Programs. 

e. Serve as liaison with State and Federal agencies. 

f. Facilitate the development and updating of the IRWM Plan. 

 g. Facilitate the tracking and reporting to stakeholders on grant 
opportunities and IRWM-related regulations. 

h. Facilitate, or participate in the development of grant proposals in 
consultation with the Watershed Committees. 

 i On a bi-annual basis, prepare and circulate a financial report 
outlining revenues, expenditures, and balance of funds. 

j. Facilitate the preparation of required performance monitoring 
evaluations and coordinate implementation of plan elements with 
the Watershed Committees. 

k. Facilitate the maintenance of the WCVC website, web portal and 
IRWM program information. 

l. Facilitate the development of an annual IRWM Program work plan 
and budget. 

m. Work with State and Federal agencies on related planning functions. 
 

V. Fiscal Administration, Budget, and Reporting 

A. In consultation with the Steering Committee, the IRWM Program Director will 
prepare an annual work plan and a draft budget by March 1st of each year.  
The budget and work plan will include the tasks necessary to meet State 
IRWM Planning Act requirements and the development of any projected grant 
proposals, and will list any other responsibilities for WCVC and IRWM 
Program administration. 

B. Upon approval of the work plan and budget by the Steering Committee and 
circulation among the General Membership, the Program Director shall invoice 
each participating agency for their proportional share. 

C. An annual report will be prepared regarding the IRWM Program and submitted 
to the General Membership within 90 days of the close of each fiscal year.  For 
the purposes of WCVC budgeting, the fiscal year will run from July 1 to June 
30. 
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FINAL REPORT – OCTOBER 9, 2013 
UPDATE TO VENTURA COUNTY REGIONAL GROUNDWATER FLOW MODEL 

Watersheds Coalition of Ventura County  

IRWM Proposition 84- Round One Planning Grant  

 

1 SUMMARY 

United Water Conservation District was the project proponent for a focused study included in the Prop. 84 
Round One Planning Grant to the Watersheds Coalition of Ventura County (WCVC).  The grant provided support 
to the first phase of the effort to update the Ventura County Regional Groundwater Flow Model.  This focused 
study is Task 6 in the Grant Agreement Number 4600009361 

 

Project Proponent: United Water Conservation District 

Purpose: Update to Ventura County Regional Groundwater Flow Model 

Project Benefits: Model update will be applicable to many groundwater basins: Piru, Fillmore, 
Santa Paula, Mound, Oxnard sub-basins of the Santa Clara River Valley Basin 
(DWR Basin No. 4-4), Pleasant Valley Basin (DWR Basin No. 4-6), Arroyo Santa 
Rosa Valley Basin (DWR Basin No. 4-7), and Las Posas Valley Basin (DWR Basin 
No. 4-8). 

Overall Project Cost (All 
Phases): 

$500,000.00 - $600,000.00 

Overall Project Duration: 3-4 years 

Grant Funding for First 
Phase: 

$100,000.00 

Matching Funds: $25,000.00 (25%) provided by UWCD (see attached Resolution from UWCD 
Board of Directors dated 08 Sept 2010) 

Grant Scope of Work: 

 

 

 

Grant Deliverables 

Update the Basin Conceptual Model and MODFLOW groundwater model 
architecture of the Oxnard groundwater basin (DWR Basin No. 4-4.02) to reflect 
new hydrogeologic interpretations of subsurface conditions.  This effort is a 
subset of the program to update the Ventura County Regional Groundwater 
Flow Model. 

 
Updated data on the basins  
• Digitized well logs for development of geologic cross sections and correlations 
among aquifers  



  P a g e  | 2  

 

• Information on facies changes  

• Maps of meaningful faults and folds  
• An understanding of aquifers’ hydrologic properties  
• Initial development of groundwater model (ultimately to be put into 
MODFLOW) for portions of the Oxnard Plain basins that will be needed before 
calibration of the model in future phases of the study.  

 

2 BACKGROUND 

2.1 UNITED WATER CONSERVATION DISTRICT & FOX CANYON GROUNDWATER 
MANAGEMENT AGENCY 

United Water Conservation District (UWCD) is a public agency that encompasses about 214,000 acres of central 

Ventura County, including the Ventura County portion of the Santa Clara River Valley and the Oxnard Plain.  The 

District serves as a steward for managing the surface water and groundwater resources within seven 

groundwater sub-basins, and is governed by a seven-person board of directors elected by region. The developed 

areas of the District are a mix of agriculture and urban areas, with prime agricultural land supporting high-dollar 

crops such as avocados, strawberries, row crops, lemons, and flowers. More than 340,000 people live within the 

District, including those living in the cities of Oxnard, Port Hueneme, Santa Paula, Fillmore and eastern Ventura. 

The District is authorized under the California Water Code to conduct water resource investigations, acquire 

water rights, build facilities to store and recharge water, construct wells and pipelines for water deliveries, 

commence actions involving water rights and water use, and prevent interference with or diminution of 

stream/river flows and their associated natural subterranean supply of water (California Water Code, section 

74500 et al.). 

The Santa Clara Water Conservation District was formed in 1927 to protect local water rights and conserve the 

waters of the Santa Clara River and its tributaries. The District began a systematic program of groundwater 

recharge in 1928, primarily through the construction of spreading grounds along the Santa Clara River, and most 

notably, a surface water diversion and extensive recharge basins near Saticoy. As seawater intrusion on the 

Oxnard Plain intensified in the late 1940s, it was clear that the District did not have the financial ability to raise 

money to construct the facilities necessary to combat the problem. With the help of the City of Oxnard, a new 

district was organized in 1950 under the Water Conservation Act of 1931. The new district was called United 

Water Conservation District for its unification of urban and agricultural concerns. Since then UWCD has 

constructed a number of water conservation projects, including: 

• Santa Felicia Dam (1955) to capture and store winter runoff on Piru Creek to release in controlled 

amounts during the dry season. The 200-foot high dam can store about 87,000 acre-feet in Lake Piru;   

• A pipeline to new spreading grounds at El Rio and a well field at El Rio to produce water for the Oxnard- 

Hueneme pipeline (1954) that supplies drinking water to the cities of Oxnard and Port Hueneme, mutual 

water districts, and the two Navy bases at the coast. This potable system supplies water from the 
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Oxnard Forebay (the recharge area for the Oxnard Basin), replacing the pumping of individual wells in 

the populated coastal areas of the Oxnard Plain that could accelerate seawater intrusion; 

• A pipeline to Pleasant Valley (1958) delivering surface water diverted from the Santa Clara River to 

offset groundwater pumping for crop irrigation; 

• The Pumping Trough Pipeline (1986) to deliver surface water to growers in an areas of chronically-

depressed water levels in an area east of the City of Oxnard; 

• The Freeman Diversion (1991) to replace the temporary earthen diversion dikes in the Santa Clara River 

with a permanent concrete structure, allowing diversion of storm flows throughout the winter, and the 

migration of fish species past the diversion structure; 

• The Saticoy well field (2004), a conjunctive use facility operated to reduce groundwater mounding near 

the spreading basins and delivery to growers on the Oxnard Plain; and 

• The purchase former gravel mining pits (the Noble pit in 1995 and Ferro pit in 2009) for use as additional 

groundwater recharge facilities in the Oxnard Forebay. 

UWCD operates as a water wholesaler and water management district, but it does not have regulatory authority 

over pumpers or diverters within the District.  When the State Water Resources Control Board threatened to 

adjudicate pumping on the Oxnard Plain following the drought of the late 1970s, the Fox Canyon Groundwater 

Management Agency (FCGMA) was created (1982) to locally manage groundwater resources in over drafted and 

potentially-over drafted areas in southern Ventura County.  The prime objective and purpose of the FCGMA are 

to preserve the local water resources for agricultural, municipal, and industrial uses for the common benefit of 

all water users by managing overdraft and the intrusion of saline waters.  The agency is empowered to regulate 

pumping within the groundwater basins it manages, but it does not construct water projects.   FCGMA policies 

and strategies assist in implementing conjunctive use and conservation projects by UWCD and other agencies.  

Thus, UWCD and other agencies partner with the FCGMA to manage the groundwater resources of southern 

Ventura County.  Former strategies often focused on the importation of State water and reducing local pumping.  

More recent strategies focus on conjunctive use projects and the increased utilization of reclaimed water. 

2.2 VENTURA REGIONAL GROUNDWATER MODEL 

The Ventura Regional Groundwater Model (VRGWM) is a numerical modeling tool developed to evaluate 

multifaceted conjunctive use, water recycling, and water conservation projects designed to alleviate seawater 

intrusion, overdraft, land subsidence, and other problems.  The VRGWM is relied upon by both UWCD and 

FCGMA for planning and groundwater management activities.  UWCD has used the VRGWM as a planning tool 

to maximize the regional benefits of its conjunctive use operations and projects operated by other local 

agencies.  The FCGMA uses the VRGWM to evaluate the effectiveness of groundwater management strategies 

and regulatory policies on eliminating overdraft and saline-intrusion in the coastal areas of the Oxnard Plain.  

The VRGWM has been used in the following projects and analyses: 

• Fox Canyon Groundwater Management Agency Groundwater Management Plan – UWCD and FCGMA; 

• GREAT Recycled Water Project EIR (Oxnard Basin)– UWCD and City of Oxnard; 

• Oxnard Plain Overdraft Analysis and Prioritization of Future Water Supply Projects – UWCD (2001); 
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• City of Fillmore water supply planning (Fillmore Basin)– UWCD and City of Fillmore; 

• Pleasant Valley Basin AB303 grant study – UWCD; and 

• Las Posas Valley Basin Conjunctive Use Aquifer Storage and Recovery Project – Calleguas MWD 

The VRGWM was originally developed by the U.S. Geological Survey as part of the Regional Aquifer Systems 

Analysis (RASA) in the late 1980s and early 1990s, jointly funded by UWCD, FCGMA, and others.   The VRGWM 

simulates regional groundwater flow in the Piru, Fillmore, Santa Paula, Mound, and Oxnard sub-basins of the 

Santa Clara River Valley Basin (DWR Basin No. 4-4), Pleasant Valley Basin (DWR Basin No. 4-6), Arroyo Santa 

Rosa Valley Basin (DWR Basin No. 4-7), and Las Posas Valley Basin (DWR Basin No. 4-8).  The MODFLOW model 

uses a finite difference grid consisting of 114 rows and 229 columns for a total of over 24,000 active cells with 

nodal spacing of approximately 900 feet throughout most of the model domain.  The model uses 3 layers to 

simulate regional groundwater flow in the region’s Upper Aquifer System, Lower Aquifer System, and shallow 

alluvial aquifers.      

Since completion of the original model by the USGS in 1996, UWCD has completed several modifications to the 

VRGWM to improve its predictive capabilities and better address project-specific questions: 

• Model Grid Size Reduction – Reduced cell size from 1/2 mile to 1/6 mile for improved accuracy; 

• Model Layer Addition – Added a third model layer to simulate groundwater flow and groundwater-

surface water interactions in the shallow alluvial units in the Piru, Fillmore, and Santa Paula sub-basins; 

• Conceptual Model Updates – Added/modified groundwater flow barriers and hydrogeologic properties; 

• Expanded Calibration Period -  Added 1994 to 2000 hydrology; 

• Model Recalibration – Recalibrated the Oxnard Basin to 1998 to better reflect the new conjunctive use 

projects built after USGS originally calibrated the model; and 

• Improved Predictive Simulations – Expanded the forward model (predictive tool) period to a full 55 years 

that reflect the climate and hydrology of the years 1944 through 1998.   

3 PROJECT PURPOSE AND BENEFITS 

The VRGWM update will benefit regional water management planning by providing an enhanced planning tool 

that can quantitatively assess and compare the benefits associated with proposed water resource projects and 

groundwater regulations for the region, including the disadvantaged community (DAC) of Piru.  While the 

existing VRGWM has been successfully used in this capacity for more than a decade, the model update was 

needed in order to answer the increasingly complex and detailed questions water managers are now faced with.   

As environmental stewardship, climate change, drought preparedness, and recycled water have become integral 

aspects of groundwater management, the level of analysis required to support planning has become increasingly 

more detailed in both time and space, as compared to the early 1990’s when the model was developed.  In its 

previous form, the VRGWM was not fully capable of evaluating the complex issues water managers are faced 

with today or expect to be faced with in the coming years.  Some examples include: 

 DPH/SWRCB permitting for recharge of recycled water; 

 Seawater intrusion barrier design; 
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 Aquifer-specific management; 

 Project impacts/benefits assessment at the local scale;  

 Climate change response; and  

 Groundwater - surface water interaction. 

The updated VRGWM is being designed to be a groundwater management tool.  The water supply portfolio in 

Ventura County is evolving and resource planning and management entities are actively evaluating - often  

independent  from other each other - projects that are in competition for limited resources.  In many cases, the 

evaluation process could be improved with a tool (the VRGWM) that facilitates the examination of the resource 

impacts and benefits of multiple combinations of water resource projects.  Water resources are a regional asset 

in Ventura County as evidenced by aquifers that extend across multiple groundwater basins and the movement 

of groundwater between those basins.  The inter-connected nature of the basins means that this resource is 

best managed at a multi-groundwater basin scale rather than, for example, at the municipality or city level.   

It is recognized that modern water resource management strategies must address multiple aspects (e.g., 

ecological, water supply, water quality) to develop long-term, local, sustainable, and cost-effective programs.  

Ventura County water resources are currently in a period of flux as water supplies and water quality goals 

customarily used to support agricultural or municipal interests are also needed for various ecological purposes 

(e.g., habitat creation or preservation, fish passage) and the reliability of the State Water Project as a 

supplemental supply is not certain. 

Several entities in the county are advancing water resource projects that address their particular needs (e.g., 

improved water quality, additional supply, wastewater discharge permit compliance, habitat enhancement), but 

are not designed as part of an overall regional water resource strategy.  This myopic approach can lead to 

conflicts with respect to prioritization of resource use.  The updated VRGWM is a tool that will allow multiple 

projects to be simulated and the interdependency of the resource impacts from each of the projects evaluated 

against the water resource goals for the region.  Some of these projects could include, for example: 

 City of Oxnard / GREAT project; 

o What is the Impact of the GREAT project advanced treated wastewater delivery to agricultural 

operations on the Oxnard Plain on sea water intrusion along the southern Oxnard Plain; 

o What is the impact of increased City of Oxnard groundwater pumping in or near the Forebay as a part of 

the agreements to sell GREAT project advanced treated wastewater to agricultural operations on the 

Oxnard Plain; 

 Endangered Species Act Compliance 

o What is the impact on groundwater levels in the Forebay, Oxnard Plain, Mound, Pleasant Valley, and 

West Las Posas groundwater basins if surface water diversions from the Santa Clara River at the Vern 

Freeman Diversion structure are restricted as a part of the ESA compliance activities?   

o Would sea water intrusion expand on the South Oxnard Plain in response to the decreased direct or in 

lieu aquifer replenishment?  
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o Would decreased aquifer replenishment in the Forebay negatively impact the quantity of municipal 

(e.g., City of Oxnard, City of Ventura) groundwater pumping that could be sustained in the future?  For 

example, the City of Oxnard, as part of the GREAT project, plans to increase municipal groundwater 

pumping in and near the Forebay at a time when ESA compliance activities may restrict replenishment 

of those supplies. 

 City of Ventura 

o Can the water treatment plant effluent currently discharged into the Santa Clara River estuary be used 

to help address habitat conservation issues associated with fish passage in the Santa Clara River or 

groundwater supply sustainability issues recognized in the Santa Paula groundwater basin? 

o What would the impact be on groundwater resources if the long-dormant State Water Project allocation 

(totaling 15,000 AF/year), currently assigned to the City of Ventura and Casitas Lake Water Agency by 

the County of Ventura, could be delivered into the county? In the absence of man-made infrastructure 

to transport the SWP allocation into the County, what would be the ecological and water resource 

impacts associated with importing the water via Pyramid Lake/Lake Piru or Castaic Lake? 

 Brackish Water Supply Development 

o What is the impact of the proposed construction and operation of multiple brackish water desalter units 

near the Salinity Management Pipeline (SMP) (constructed by Calleguas Municipal Water District) in the 

eastern Oxnard Plain area and other inland areas on the shallow brackish water aquifers?  Will the 

extraction of groundwater from those shallow aquifers impact the recharge of deeper aquifers?   

o What is the life span of the shallow brackish water supplies at the proposed extraction and 

replenishment rates?  Are these water supplies a sustainable source or are they best viewed as interim 

supplies with a finite quantity (e.g. 10-20 year supply)? 

 Groundwater Management Plan Development 

o Groundwater resources are under stress by many interests. A fundamental premise in groundwater 

management is the concept of safe yield.  Loosely defined as the amount of groundwater that can be 

pumped from a basin without causing long-term detrimental effects (e.g., water level declines, water 

quality changes, subsidence).  What is the safe yield for the interconnected groundwater basins in the 

county?  Are the basin-specific safe yields significantly different to warrant basin-specific management 

plans?  If the safe yields are less that the current groundwater extraction quantities, then what pumping 

restrictions or other operational enhancements (e.g., pipelines to other basins) would be needed and 

what would be the impact of those enhancements on other interconnected basins? 

 New Water Supply Development 

o The Anacapa Project, currently being evaluated by UWCD, is proposed as a “new” water supply source 

for the County.  This project would capture potable groundwater near the northwest coast of the 

Oxnard Plain before it travels offshore in the ocean-ward extension of the aquifers and transport that 

water back to the UWCD spreading basins in the Forebay or deliver it to the Pumping Trough Pipeline 
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(PTP) or Pleasant Valley system for in lieu groundwater replenishment.  What is the maximum amount 

of groundwater that could be extracted from this area and not induce sea water intrusion?  Would this 

project provide adequate water quantities to abate sea water intrusion on the south Oxnard Plain? 

o The South Oxnard Plain Saline Water Treatment project is envisioned to use the sea water intruded 

aquifers on the south Oxnard Plain as a source of water that can be treated to irrigation or potable 

standards.  The presence of the nearby SMP makes brine disposal less problematic.  This project is 

attractive in that it uses previously undesirable waters, and using modern treatment technology, creates 

a new, largely unlimited supply.  How much saline groundwater could be extracted from the aquifers?  

What quantity of pumping would need to occur to create an extraction barrier to halt further sea water 

intrusion? 

The evaluation of the various water resource management strategies/projects (some of which are identified 

above) is complicated by the inter-related impacts these projects have on other projects or adjacent 

groundwater basins.  The VRGWM is being designed with the capabilities to simulate the implementation of 

multiple projects (e.g., GREAT project with City of Ventura effluent removal from the estuary and the ESA 

compliance activities reducing the ability to replenish the aquifers).  This capability allows water resource 

management and supply entities to evaluate the impact of their autonomously envisioned projects on each 

other and to revise their water management strategies to minimize detrimental impacts and hopefully, 

maximize the potential expanded conjunctive use opportunities. 

Additionally, the development of this model will serve as an example for development of similar models in other 

parts of the County.  The model will also help resource managers to better understand the interrelated aspects 

of surface water and groundwater – and the individual or cumulative impacts projects might have on both of 

these resources. 

4 SCOPE OF WORK  

The grant funds were used to start the VRGWM update process.  The VRGWM update was divided into two 

geographic areas that will be completed in two separate, but linked project phases.   The first phase, which 

applies to this grant funded focused study, includes the Oxnard Basin (DWR Basin No. 4-4.02).  The second phase 

includes other basins such as Piru, Fillmore, Santa Paula, and Pleasant Valley.   Each project phase has three 

tasks: (1) Develop Basin Conceptual Model; (2) Develop Groundwater Model; and (3) Calibration Groundwater 

Model.  The grant funding facilitated completion of Tasks 1 and 2 of the first project phase (i.e., the Oxnard 

Basin), which was completed within the 2 year grant period.  During the grant period UWCD staff presented 

information about this phase of the project to the Watersheds Coalition - Santa Clara River Watershed 

Committee and to the UWCD board of directors. The remaining VRGWM update tasks are being funded via 

other sources.  The following sections detail the tasks associated with this grant application (Tasks 1 and 2). 
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4.1 TASK 1 - DEVELOP BASIN CONCEPTUAL MODEL 

The basin conceptual model provides the basis for developing the numerical groundwater flow model.  The goal 

of Task 1 was to update the basin conceptual model for the Oxnard Basin with improved geologic understanding 

so a more detailed groundwater flow model can be constructed.   In the previous model, the VRGWM was based 

on a conceptual model that used an aquifer system framework where multiple aquifers were grouped into 

upper and lower systems.  This approach ignores difference in water levels and properties between the aquifers 

in each system, which are significant in most areas.   As groundwater management issues within the county 

become more complex the need for aquifer-specific answers is growing.  Thus, a key objective of Task 1 was to 

expand the basin conceptual model to include aquifer-specific data.     

Updating the basin conceptual model was a two-step process – data collection and data analysis.  Data 

collection includes identifying and compiling available geological data.  Our focus was on subsurface data 

contained in water, oil, and gas well logs (Figures 1, 2, and 3).  We identified available geophysical logs and 

prioritize them for digitization (Figure 4).  The digitized logs were georeferenced and input into GIS for analysis.  

UWCD’s hydrogeologists identified and correlated regional hydrogeologic units (aquifers and aquitards), 

constructed geologic cross-sections (Figure 5, 6, and 7), and began the effort to identify regional facies changes 

(i.e., changes in sediment characteristics) that affect the occurrence and movement of groundwater within the 

hydrogeologic units.  Numerous geologic maps and studies were also reviewed to identify geologic structures 

(faults and folds) that may be barriers or partial barriers to groundwater flow.  Ultimately the goal was to use 

this work to build a 3-dimensional (3-D) geologic model of the basin (Figures 8 and 9) for use in developing the 

numerical groundwater flow model (Task 2). 

4.2 TASK 2 - DEVELOP GROUNDWATER MODEL 

The goal of Task 2 was to develop the numerical model architecture and initial inputs that will be used for 

calibration.  The model will be constructed using USGS’s Modular Three-Dimensional Ground Water Flow Model 

code (MODFLOW) and the commercial pre-processing package Groundwater Vistas offered by Environmental 

Simulations, Inc.  Groundwater model development is a three-step process that includes: (1) grid design, (2) 

establishing boundary conditions, and (3) assigning initial parameter values.  As part of the model construction 

process, data were georeferenced and input into GIS. 

4.2.1 GRID DESIGN 

UWCDs’ groundwater modelers have constructed a finite-difference grid for the model domain based on the 3-D 

geologic model prepared in Task 1.  Model layers represent the different hydrogeologic units, where possible.  

Adjustments to the grid node spacing have been done to evaluating the impact of cell size on model calculation 

run times.  The goal was to minimize the nodal spacing while not creating excessive run times.  The general 

model parameters have been established as: 

 Model Grid 

o 500 feet by 500 feet  
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o 550 columns by 260 rows 

o Can be changed to improve computation efficiency & model resolution, if needed 

 Model Layering 

o 13 geological layers implemented into 13 numerical layers 

o Numerical layers may be merged during model setup and calibration 

4.2.2 BOUNDARY CONDITIONS 

Boundary conditions are used to represent flow barriers (no-flow boundary), recharge and discharge processes 

(i.e. stream percolation, pumping, etc.), and inflow/outflows to/from other basins and the ocean.  The geologic 

model will dictate the location of no-flow barriers representing low permeability bedrock units and fault 

barriers.   Recharge estimates were derived from prior studies and agency records of artificial recharge, as 

updated by new data collected by UWCD and others since the early 1990s.  The primary discharge mechanism is 

pumping.  Pumping locations and rates are available from UWCD and FCGMA pumping records.  Other Inflows 

and outflows to the model domain are being implemented as either specified-flux boundaries or as head-

dependent flow boundaries.  These include flow in/out of adjacent basins and the ocean. 

4.2.3 INITIAL PARAMETER VALUES 

The model grid has been constructed, and initial aquifer parameter values (hydraulic conductivity storage 

coefficient, etc.) have been assigned to each active cell in the model grid.  These values have been estimated 

using available aquifer test data and the texture descriptions from the geologic model.  Partial flow barriers and 

estimates of their hydraulic properties (conductance) were input during this step.  When possible, UWCD 

performed aquifer tests or collect other data that helped quantify the hydraulic properties of the different 

aquifers and flow barriers.   
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5 FIGURES AND TABLES 

 

 

Figure 1 - Water Wells (Active, Abandoned, Destroyed) 
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     Figure 2 - Oil and Gas Wells in Project Area 
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     Figure 3 - Wells used in Conceptual Model Development 
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Depth, ft           SP          16N          64N           x10          S.PT.         NG 

  900.50        17.60         37.00         52.10         52.10         37.00         87.60 

  901.00        17.60         37.40         51.40         51.40         38.20         85.40 

  901.50        17.60         37.70         50.80         50.80         39.00         84.10 

  902.00        17.60         37.90         50.40         50.40         39.40         86.10 

  902.50        17.80         37.80         50.10         50.10         39.00         88.20 

  903.00        17.80         37.60         49.80         49.80         38.40         88.90 

  903.50        17.80         37.10         49.40         49.40         37.20         88.20 

 

 

 

  

Figure 4 - Borehole Geophysical Logs Digitized at 0.5 ft Intervals 
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      Figure 5 - Borehole Geophysical Logs 
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                 Figure 6 - Hydrostratigraphy of Oxnard Plain Subbasin 

 

 

 

 

 

 

 

 

 

 

 

 

              

9.5 miles 

11.5 miles 
Figure 7 - Hydrostratigraphy of Oxnard Plan Subbasin - Special Features 
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      Figure 8 - Cross-Sections used for QA/QC Evaluation of HSU Correlations 
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Figure 9 - Conceptual Model of Oxnard Plain Subbasin - Exploded View 

 

 

 



 
 

December 2013 

Ventura River Watershed 
Biodigester Feasibility Study 



 



 

Ventura River Watershed Biodigester Feasibility Study 

December 2013 

 
 

 

 

Prepared for 

County of Ventura 
 
 
 
 
 
 
 
 
 

AECOM Project No. 60249063 
 

 
 
 
 
 
 
 
 
 
 



 



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 1 of 76 

Table of Contents 

List of Tables ................................................................................................................................. 2 

List of Figures ............................................................................................................................... 3 

List of Appendices ......................................................................................................................... 4 

Section 1:  Executive Summary ..................................................................... 5 

Section 2:  Introduction .................................................................................. 7 

2.1  Background ............................................................................................ 7 
2.2  Report Overview and Objective ............................................................. 7 
2.3  Public Outreach ...................................................................................... 8 

Section 3:  Feedstock Summary and Collection Methods ............................. 9 

3.1  Objective ................................................................................................ 9 
3.2  Feedstock Summary .............................................................................. 9 

3.2.1  Data Collection ......................................................................... 12 
3.2.2  Feedstock Characteristics ........................................................ 19 
3.2.3  Energy Potential ....................................................................... 21 

3.3  Feedstock Collection ............................................................................ 22 
3.3.1  Current Collection Methods ...................................................... 22 
3.3.2  Potential Collection Methods .................................................... 23 
3.3.3  Frequency and Cost ................................................................. 24 

Section 4:  Technology and Site Analysis .................................................... 25 

4.1  Objective .............................................................................................. 25 
4.2  Technology Analysis ............................................................................ 25 

4.2.1  Overview .................................................................................. 25 
4.2.2  Technology Feasibility .............................................................. 28 

4.2.2.1  Technology #1 – Agraferm ..................................... 29 
4.2.2.2  Technology #2 – Organic Services ......................... 32 
4.2.2.3  Technology #3 - Anaergia ....................................... 33 

4.2.3  Technology Analysis and Summary ......................................... 34 
4.3  Site Analysis ......................................................................................... 37 

4.3.1  Site Access and Transportation ............................................... 37 
4.3.2  Feedstock Proximity ................................................................. 37 
4.3.3  Adjacent Utilities and Energy Demand ..................................... 38 
4.3.4  Zoning and Compatibility with Neighboring Property ............... 38 
4.3.5  Aesthetics ................................................................................. 45 
4.3.6  Environmental .......................................................................... 45 
4.3.7  O&M Requirements .................................................................. 48 
4.3.8  Siting Analysis and Summary ................................................... 48 

Section 5:  Conceptual Site Plan, Environmental Review and Project 
Business Models ......................................................................... 51 



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 2 of 76 

5.1  Objective .............................................................................................. 51 
5.2  Site Plan and Construction Cost .......................................................... 51 

5.2.1  Conceptual Site Plan ................................................................ 51 
5.2.2  Magnitude of Probable Construction Cost ................................ 59 

5.2.2.1  Land Acquisition ..................................................... 60 
5.2.2.2  CHP Technology ..................................................... 60 

5.3  Environmental Review ......................................................................... 61 
5.3.1  Review of Recent Environmental Documents .......................... 61 
5.3.2  CEQA Initial Study Checklist .................................................... 62 

5.4  Business Models .................................................................................. 64 
5.4.1  Community Cooperatives ......................................................... 64 
5.4.2  Summary of Public Agency Alternatives .................................. 65 

5.4.2.1  Design-Bid-Build ..................................................... 66 
5.4.2.2  Design-Build ........................................................... 66 
5.4.2.3  Design-Build-Operate ............................................. 67 
5.4.2.4  Design-Build-Operate-Finance ............................... 68 
5.4.2.5  Construction Manager at Risk ................................ 68 
5.4.2.6  Relevant Legal Statutes .......................................... 69 

5.4.3  Local Examples of Alternative Business Models ...................... 70 
5.4.4  Summary of Alternative Delivery .............................................. 70 
5.4.5  Recommendation ..................................................................... 71 

Section 6:  Implementation Plan .................................................................. 72 

6.1  Objective .............................................................................................. 72 
6.2  Business Model .................................................................................... 72 

6.2.1  Key Assumptions ...................................................................... 72 
6.2.1.1  Operation and Maintenance ................................... 74 
6.2.1.2  Annual Throughput and Generation ....................... 74 

6.2.2  Financial Analysis ..................................................................... 75 
6.2.3  Project Schedule ...................................................................... 76 

List of Tables 

Table 3-1 – Horse Waste Generation in Ventura River Watershed 

Table 3-2 – Food Waste Generation in Ojai 

Table 3-3 – Green Waste Generation in Ventura River Watershed 

Table 3-4 – Feedstock Quantity Summary 

Table 3-5 – Total Solids per Feedstock 

Table 3-6 – Volatile Solids and Biogas Production Estimate per Feedstock  

Table 3-7 – Project Specific Estimated Energy Potential 

Table 4-1 – Dry AD Technology Companies 

Table 4-2 – Hydrolyzing and Methanizing Bacteria 

Table 4-3 – Technology Outreach Summary 

Table 4-4 – Agraferm Horse Waste Experience 



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 3 of 76 

Table 4-5 – Agraferm Mass and Energy Balance 

Table 4-6 – Organic Services Horse Waste Experience 

Table 4-7 – Technology Matrix Summary 

Table 4-8 – Site Analysis Summary 

Table 5-1 – Magnitude of Probable Capital Costs 

Table 5-2 – CHP Comparison 

Table 5-3 – EIR Impact Summary (Avenue WTP) 

Table 5-4 – Overview of Cooperatives 

Table 5-5 – Alternative Delivery Legal Statutes 

Table 5-6 – Alternative Delivery in Ventura County 

Table 5-7 – Alternative Delivery Method Comparison 

Table 5-8 – Project Delivery Method Comparison 

Table 6-1 – Key Assumptions  

Table 6-2 – Detailed O&M Estimate 

Table 6-3 – Annual Throughput/Generation Estimate 

Table 6-4 – Summary of Economic Analysis 

List of Figures 

Figure 3-1 – AD Development of the Number of Biogas Plants and the Total Installed 
Electric Output in Megawatt [MW] (As Of 11/2011) 

Figure 3-2 – Operating Manure Digester Systems by State (July 2010) 

Figure 3-3 – Feedstock Estimates 

Figure 3-4 – AD Process 

Figure 3-5 – BOS Collection Services 

Figure 3-6 – Food Waste Collection 

Figure 4-1 – Main AD Process Steps 

Figure 4-2 – Methane Production 

Figure 4-3 – Agraferm Process Schematic 

Figure 4-4 – Agraferm Paddle Mixer 

Figure 4-5 – Organic Services Process Schematic 

Figure 4-6 – Kolbermoor AD Paddle Mixer 

Figure 4-7 – Anaergia Process Schematic 

Figure 4-8 – Additional Horse Manure AD Projects 

Figure 4.9 – City of Ojai Zoning Map 

Figure 4-10 – Ventura County Zoning Map 



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 4 of 76 

Figure 4-11 – Technology Images 

Figure 4-12 – CEQA Process Flow Chart 

Figure 5-1 – Conceptual Site Plan 

Figure 5-2 – Building Adjacent to Proposed Site 

Figure 5-3 – Examples – Front Loader, Hopper, Dosing, Mixing, and Pumping Units 

Figure 5-4 – Examples – Paddle Mixer 

Figure 5-5 – Example – Chopping Device 

Figure 5-6 – Example – Storage Tanks with Membrane Biogas Holding Roof 

Figure 5-7 – Example – Solid-Liquid-Separation with Discharged Solids 

Figure 5-8 – Examples, Condensate Trap/Cooling Unit, ICE CHP, Microtubine CHP 
Package 

Figure 5-9 – Example – Biogas Emergency Flare; SCADA System 

Figure 5-10 – Design-Bid-Build 

Figure 5-11 – Design-Build 

Figure 5-12 – Design-Build-Operate 

Figure 5-13 – Design-Build-Operate-Finance 

Figure 5-14 – CM/CG 

List of Appendices 

A. Questionnaire 

B. Land Acquisition 

C. Mitigation Measures 

D. Preliminary Initial Checklist 

E. Financial Analysis 

F. Schedule 

G. Comments and Responses 

  



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 5 of 76 

Section 1: Executive Summary 

 
Within the 228 square mile Ventura River Watershed, located in the northwestern portion of 
Ventura County, inefficient organic waste disposal is increasing green house gas emission, 
odors, and nitrates and phosphates in groundwater and surface water resulting in an escalation 
of air and water quality concerns. Sources of the organic waste within the watershed include 
livestock manure, green waste from pruning, fertilizers, food wastes from schools and 
restaurants, septic tanks if not maintained, and homeless camps. Contaminants may enter 
water sources via surface runoff and groundwater infiltration.  
 
To combat this contamination, the Waste To Energy Citizen group requested that the Ventura 
River Watershed Council stakeholder group partner with the Ventura County Watershed 
Protection District (District) to evaluate the engineering, operational, environmental, and 
economic feasibility of an organic waste biodigester. The concept of the project is to convert 
organic wastes generated in the Ventura River Watershed to energy and other useful products, 
such as livestock bedding and soil amendments. The project, if implemented, is intended to 
provide multiple benefits, including the following: 
 

 Reduces undesired nutrient and microbe loading into surface and groundwater;  

 Reduces generated methane and odor emissions currently released into the 
atmosphere;  

 Reduces the amount of material landfilled preserving landfill capacity;  

 Minimizes the cost of hauling the material from the Ventura River Watershed; and  

 Increases local production of renewable energy sources, natural fertilizer, and stable 
compost. 

 
In 2011, the District was awarded a Proposition 84 Planning Grant to conduct a feasibility study 
of an anaerobic digester (AD) that converts organic wastes to energy and other useful products. 
A series of four Technical Memorandums (TMs) were developed to incorporate into the overall 
feasibility study. Over the course of development, three public workshops in the City of Ojai 
were held to provide information to the public and solicit feedback. 
 
A 2012 horse survey estimates that approximately 1,250 horses live within the Ventura River 
Watershed and produce approximately 8,400 tons of horse manure and 2,300 annual tons of 
horse bedding annually. Other organic waste streams in the watershed such as food waste and 
green waste were estimated to be produced at 544 and 6,890 tons per year, respectively. These 
four components, collectively called the feedstock, can undergo anaerobic digestion (AD) to 
produce biogas and subsequently electric energy with an estimated annual market value of 
$149,000. 
 
Following review and screening of existing AD technology suppliers, 11 firms were identified for 
initial discussions. Based on findings from the subsequent survey and detailed discussions, 
three firms were recommended based on experience with similar dry feedstock. With the 
feedstock and technology understood, the siting of the facility was considered. Key features 
associated with an optimal project site were developed; these include proximity to the feedstock, 
adjacent to utilities and potentially a high energy demand (i.e. water or wastewater treatment 



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 6 of 76 

plant), industrial zoned area, and near a main transportation arterial. Based on these optimal 
site characteristics, a project site adjacent to the Ventura Avenue Water Treatment Plant, along 
North Ventura Avenue, was selected for purposes of developing a tentative facility site plan. 
Using the identified site, a preliminary Initial Study Checklist was performed under the California 
Environmental Quality Act and found that either a Mitigated Negative Declaration or 
Environmental Impact Report would be required for the project. 
 
In coordination with one of the short-listed AD technology providers, Organic Services, a facility 
site plan was created which requires a footprint of nearly two acres and has an estimated 
project cost of $8.67M. The total includes a base construction cost of $5.13M. The remaining 
$3.5M comprises a 25 percent project contingency, design, environmental permitting, land 
acquisition and other project management and delivery costs. The project is recommended to 
be delivered using a Design-Build-Operate model which minimizes risk, provides technology 
flexibility, promotes innovation, and simplifies ongoing operation. 
 
A financial analysis was conducted focusing on two alternatives: private sector ownership, 
operation and financing versus public-private partnership, with public ownership and financing 
and private operation. Following review of both alternatives, the public option was deemed the 
most economically viable as it provides the benefit of low interest financing. However, for the 
project to deliver a positive internal rate of return, the public option requires a tipping fee of 
$35/ton. The rate is consistent with the current market and would result in an estimated monthly 
cost of approximately $25 per horse. This cost is based on conservative estimates and could be 
reduced by lower than expected construction costs, increased use, grants, creating a revenue 
stream from the process by-product, and potentially spreading costs over all residents in the 
watershed by including the cost in the standard trash/recycling collection services.  
 
As previously noted, the purpose of this study is to conduct a feasibility study of an anaerobic 
digester (AD) that converts organic wastes to energy and other useful products. Following 
completion of this planning-level investigation, several additional studies and more in-depth 
analysis were identified as beneficial. The following areas are recommended for future analysis, 
either as supplemental to this study or as independent technical memorandums: 
 

 Feedstock, digestate and carbon credit market study 

 Pilot testing/demonstration 

 Comparative analysis of this solution versus alternatives for addressing total 
maximum daily loads (TMDL) for algae, eutrophic conditions and nutrients in the 
Ventura River.  
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Section 2: Introduction 

2.1 Background  
In the Ventura River Watershed air quality and water quality concerns are escalating due to the 
potentially inefficient and environmentally challenging disposal of organic wastes. The organic 
materials are the source for green house gases, odors, and cause an increase of nitrates and 
phosphates in groundwater and surface waters. The sources include livestock manure, green 
wastes from pruning, fertilizers, food wastes from schools and restaurants, septic tanks if not 
maintained and homeless camps. Some of these sources have the potential to be converted to 
energy. Contaminants may also soak into the ground during storms, infiltrate into the water table 
and eventually reach streams and the river via sub-surface flows.  

Taking a proactive approach, the Waste To Energy Citizen group (W2E) requested that the 
Ventura River Watershed Council (VRWC) stakeholder group partner with the Ventura County 
Watershed Protection District (District) to evaluate the engineering, operational, environmental 
and economic feasibility of an innovative solution—an organic waste biodigester. In 2011, the 
District was awarded a Proposition 84 Planning Grant to conduct a feasibility study regarding 
this concept. The approved work plan is focused on determining the feasibility of using an 
anaerobic digester (AD) to convert organic wastes generated in the Ventura River Watershed to 
energy and other useful products, including livestock bedding, soil amendments and 
biodegradable planting pots1. The project, if constructed, is intended to provide multiple 
benefits, including the following:  

 Reduces nutrient and microbe loading in surface and groundwater;  

 Reduces generated methane and odor emissions currently released into the 
atmosphere;  

 Reduces the amount of material land filled;  

 Minimizes the cost of hauling the material from the Ventura River Watershed; and  

 Increases local production of renewable energy sources, natural fertilizer, and stable 
compost. 

2.2 Report Overview and Objective 
To complete the overall feasibility study, a Technical Memorandum (TM) approach was 
identified by the Project Manager, in consultation with the Project Team, as the most effective 
means of delivering the overall study. The specific components of the study were separated into 
the four TM’s. Each TM had a specific focus and objective, which are summarized as follows: 

 TM No. 1 – Feedstock Summary and Collection Methods (Section 3): The focus of 
this initial TM is to define the potential feedstock and identify possible collection 
methods. The summary of feedstock quantities and type will be used to estimate 
potential energy production, and determine feasible technologies in TM No. 2. The 
summary efforts of this TM will reflect previous efforts by the District, W2E and other 
stakeholders, culminating in an illustrative GIS map highlighting estimated quantities, 
location and type of organic waste streams located within the Ventura River Watershed 
which could serve as potential biodigester feedstocks. 

                                                 
1 www.epa.gov/agstar/anaerobic/ad101/digester-byproducts.html  
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 TM No. 2 – Technology and Site Analysis (Section 4): The focus of this second TM is 
to identify up to three suitable AD technologies, and develop optimal criteria to be used 
in selecting a project site for future implementation. The technology summary includes 
process schematics, conceptual cost summary, operation and maintenance 
requirements, energy production estimates and footprint requirements. For determing 
the suitability of potential sites a generic analysis of site access, proximity to feedstock, 
utilities, potential energy user and environmental concerns are addressed. 

 TM No. 3 – Conceptual Site Plan, Environmental Review and Project Delivery 
(Section 5): The focus of this third TM is to develop a conceptual site plan illustrating 
the general site layout, building size, and access. The optimal site characteristics 
developed as part of TM No. 2 were utilized to locate a conceptual site and create a 
conceptual layout of the AD plant for cost estimating purposes.  A “fatal flaw” 
environmental review will be conducted of the proposed project at the identified site and 
a preliminary California Environmental Quality Act (CEQA) Initial Study checklist will be 
started. For determining the recommended project business model, a summary and 
analysis of options is provided. 

 TM No. 4 – Implementation Plan (Section 6): The focus of this fourth TM is to develop 
an Implementation Plan which includes an analysis calculating the rate of return and an 
overall project schedule. The spreadsheet-style financial analysis will be based on value 
inputs developed in coordination with local utilities, haulers, operators, proposed 
equipment manufacturer and various Stakeholders. The overall project schedule will 
include major milestones and identify lead agency responsibilities. 

 
These four technical memoranda were used as the basis for this comprehensive feasibility 
report. As noted above, each of the following sections represents one of the four individual 
technical memoranda. 

2.3 Public Outreach 
Over the course of developing the individual Technical Memoranda, public outreach efforts were 
conducted to inform the public of the initial findings and solicit feedback. The presentations were 
attended by the consultant team, W2E, District, Ventura County Resource Conservation District 
and the public. The following meetings were held: 
 

 Workshop No. 1 – Overview of Project Objective and Approach, February 21, 2012 at 
Nordhoff High School, Ojai. 

 Workshop No. 2 – Presentation of TM No. 1 and 2 Results, September 17, 2012 at 
Matilija Junior High School, Ojai. 

 Workshop No. 3 – Presentation of TM No. 3 and 4 Results, February 27, 2013, at 
Chaparral Auditorium, Ojai. 

 
Comments received during the public outreach meetings have been incorporated into the 
combined feasibility report. Questions and comments received, along with corresponding 
responses, are attached in Appendix G. 
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Section 3: Feedstock Summary and Collection Methods 

3.1 Objective 
The focus of this section is to define the potential feedstock and identify possible collection 
methods. The summary of feedstock quantities and type will be used to estimate potential 
energy production, and determine feasible technologies in Section 4. The summary efforts of 
this TM will reflect previous efforts by the District, W2E and other stakeholders, culminating in 
an illustrative GIS map highlighting estimated quantities, location and type of organic waste 
streams located within the Ventura River Watershed which could serve as potential biodigester 
feedstock. Section 3 is intended to address the following questions: 

 What is the energy potential of horse manure from within the Ventura River Watershed? 

 What is the energy potential of all potential biodigester feedstock within the Ventura 
River Watershed? 

 How could the material be collected and what would collection cost? 
 

3.2 Feedstock Summary 
Until recently, AD technologies were focused on a single substrate, single purpose treatment 
(i.e. municipal sludge digestion). However, with a better understanding of the microbiological 
process and more precise control achievable, these AD technologies have been increasingly 
used for alternative feedstock, including source-separated organic (SSO) waste and the organic 
fraction of municipal solid waste (OFMSW). SSO and OFMSW can include yard trimmings, food 
scraps, wood waste, paper products and other organic waste materials. Over the past couple 
decades this increase in confidence, combined with new government incentives, has led to a 
substantial increase in the number of AD installations in Europe. During this period, the 
installation of AD plants utilizing primarily agricultural feedstocks, such as animal manure and 
energy crops, has grown dramatically. In Germany alone, the number of facilities has increased 
from less than 140 plants in the early 90’s to over 7,000 installations by the end of 2011 as 
shown in Figure 3-1.  



 December 2013 

Ventura River Watershed Biodigester Feasibility Study        Page 10 of 76 

 

Figure  3-1 
AD Development of the Number of Biogas Plants and the Total Installed 

Electric Output in Megawatt [MW] (As Of 11/2011) 

Note: German Biogas Association, 2011 
 

Most of the produced biogas is converted into electricity and heat in a simultaneous process in 
cogeneration units supplying electricity to more than five million homes, on average. This is 
nearly equal to 18 percent of the electricity obtained from renewable sources and about 3.5 
percent of the total electricity consumption - making Germany the world leader in AD for energy 
production. The focus on Europe, and specifically Germany, demonstrates that the technology 
is proven and the practice is well established.  

In recent years the United States has begun to invest more heavily in AD technologies. As of 
July 2010, the Environmental Protection Agency estimates that 157 AD projects are operating 
on commercial scale livestock facilities nationwide2. Figure 3-2 provides an illustrated 
breakdown of the number of estimated operating manure AD systems by state.   

                                                 
2 U.S. Anaerobic Digester Status Report, United States Environmental Protection Agency, 2010 
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Figure  3-2 
Operating Manure Digester Systems by State (July 2010) 

Note: U.S. Anaerobic Digester Status Report, United States Environmental Protection Agency, 2010 

Along with the development of AD technologies to treat municipal and agricultural organic 
feedstocks, the number of plants that utilize co-digestion has increased. Co-digestion (or “co-
fermentation”) is the simultaneous digestion of a mixture of two or more substrates, usually a 
primary substrate (e.g. manure, energy crops or municipal wastewater sludge) together with 
lesser amounts of one or more secondary substrates. A German monitoring program3 
conducted between 2006 and 2008 surveying 61 agriculture-based AD plants found that most 
plants digested more than one feedstock with maize silage and cow manure representing the 
most prominent feedstocks. 

For the purposes of the District’s biodigester feasibility study, the primary substrate is intended 
to be horse manure, with a secondary substrate being utilized if an ancillary benefit, such as 
lower cost or increased operational efficiency, can be provided. Although a wide range of 
organic feedstocks have been found suitable for co-digestion with promising gas yields, this 
study will focus on the following substrates: horse waste, food waste, green waste and 
municipal sludge. 

These feedstocks were selected by the District following initial discussions and investigations. It 
is understood that additional feedstocks may be identified in future investigations. However, to 
complete a conceptual analysis, these feedstocks will be considered the conservative baseline. 
To account for this variability, treatment technologies that will allow future phasing and will have 
the flexibility to process a variety of feedstocks will be considered. 

                                                 
3	Fachagentur	Nachwachsende	Rohstoffe	e.V.	(Agency	for	Renewable	Resources):	http://mediathek.fnr.de/broschuren/bioenergie/biogas/biogas‐messprogramm‐ii‐61‐

biogasanlagen‐im‐vergleich.html;	http://mediathek.fnr.de/downloadable/download/sample/sample_id/293/	
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3.2.1 Data Collection 
AECOM utilized data provided by the District and a desktop analysis to estimate feedstock 
quantities within the Ventura River Watershed, specifically the main Ojai Valley (upper Ojai 
Valley excluded). The focus of the estimate included the following feedstock sources: horse 
manure, horse bedding, green waste, food waste and sludge from the Casitas Municipal Water 
District (CMWD).  

In 2009, Hawks & Associates conducted a preliminary survey of horses in the Ventura River 
Watershed. The initial survey was updated in 2011 following interviews with 22 horse owners 
within the watershed. The survey was conducted using information from owners, site visits, and 
drive-by field observations, and was documented in the memorandum, “Updated Preliminary 
Ojai Valley Horse Survey and Solid Waste Estimate” (2012). The number of horses documented 
totaled to 1,249. As noted in the memorandum, it is believed that this value may actually be 
2,000 to 3,000. However, for purposes of this feasibility study and maintaining a conservative 
approach to feedstock quantity estimating, the rounded value of 1,250 will be used. Table 3-1 
provides a summary of the potential feedstock derived from the observed horse population. 

Table  3-1 
Horse Waste Generation in Ventura River Watershed 

Type Assumptions Number 
Horse Waste 

(tons/yr) 

Horse Manure(a) solid manure only  1,250 8,400(c) 

Bedding(b) 50 percent stalled 1,250 2,300(c) 

 Total 10,700 

(a) One horse, defined as a 1000 lb animal, produces 37 lbs (solid) manure and 2.4 gal 
of urine per day, for a total of 60 lb of waste per day (Romano et al., 2006; 
Westendorf and Krogmann, 2004; Wheeler and Zajaczkowski, 2002) 

(b) A stalled horse requires up to 20 lb of bedding per day (Westendorf and Krogmann, 
2004; Wheller and Zajackzkowski, 2002). The Ventura County Resource 
Conservation District noted that many horses are in confinement and bedding is 
cleaned daily for sanitary reasons (Marty Melvin, May 1, 2012). Using 50 percent is 
a conservative value. 

(c) Calculation based on manure without urine. 

Table 3-1 demonstrates that the total estimated horse waste generated daily is approximately 
30 tons per day without urine. Assuming the true number of horses is closer to 2,000 to 3,000, 
this value could escalate to 47 to 70 tons per day, respectively.  

To evaluate food waste sources in the Ventura River Watershed, a list of local schools, 
hospitals, restaurants and groceries stores was compiled. Although typical residential solid 
waste has been estimated to consist of 10 to 12 percent food waste by weight4, typical 
residential waste generators will not be considered due to the level of effort required for public 
outreach and education. Targeting larger food waste generators for the initial phase will simplify 
initial program implementation, streamline the collection operation, and increase the 
effectiveness of this component of the overall program. Table 3-2 provides a summary of 
estimated food waste generation in the City of Ojai area. 

                                                 
4 Human Ecology, P.R. Yadav 2004 
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Table 3-2 
Food Waste Generation in Ojai 

Type Description Number 
Food Waste(a) 

(tons/yr) 

Hospital Ojai Valley Community 110 beds(b) 69 

School 

Meiners Oak Elementary UA(e) 345 students (typ)(c) 24 
Mira Monte Elementary UA 411 29 
Topa Topa Elementary  469 33 
San Antonio Elementary UA  170 12 
Summit Elementary UA - - 
Matilija Junior High  518 37 
Chaparral High  56 4 
Nordhoff High  952 67 
Happy Valley UA 85 6 
Laurel Spring  1999 142 
Monica Ros UA 126 9 
Montessori School of Ojai UA 88 6 
Oak Grove UA 190 13 
Ojai Christian Academy UA 46 3 
Ojai Valley Ojai & UA 329 23 
The Thacher UA 249 18 
Valley Oak Charter  59 4 
Villanova Preparatory UA 314 22 

Restaurants(f) 51 counted 5 Employees each(d) 8 
Grocery Store(f) 7 counted 10 Employees each(d) 15 

 Total (School) 452 
 Total 544 
(a) Massachusetts Department of Environmental Protection (Draper/Lennon, 2002) 

(b) Food Waste (ton/yr) = N of beds x 5.7 meals/bed/day x 0.6 lbs food waste/meal x 365 days/yr x 1 ton/2000 lbs 

(c) Food Waste (ton/yr) = 0.35 lbs/meal x N of students x 405 meals/students/yr x 1 ton/2000 lbs 

(d) Food Waste (ton/yr) = N of employees x 3,000 lbs/employee/yr x 1 ton/2000 lbs; employees for restaurants and 
grocery stores assumed to be 5 and 10, respectively.  

(e) UA = Unincorporated Area 

(f) The number of restaurants and grocery stores listed is not comprehensive and represents the results of a 
concept level desktop study.  

Table 3-2 demonstrates that the total estimated food waste generated daily is approximately 1.5 
tons. Although the focus of this study is feedstocks within the Ventura River Watershed area, 
additional food waste from surrounding areas, such as the City of Ventura, may increase the 
economic viability of the project. Based on a population of 106,0005 and an estimated per capita 
food waste stream of 1 lb per day6 for each resident, the estimated food waste for the City of 
Ventura could be as high as 50 tons/day. With regards to proximity, the Gold Coast Recycling & 

                                                 
5 July 2010, U.S. Census Bureau  

6 http://www.nytimes.com/2008/05/18/weekinreview/18martin.html?_r=2&oref=slogin  
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Transfer Center, which is the current disposal location of food waste generated in the City of 
Ventura MSW, is located on Colt Street in the City of Ventura. 

Another potential source of feedstock is the Marion R. Walker Filtration Plant (Plant), which is 
owned and operated by CMWD. This Plant provides filtration of water from Casitas Lake before 
entering the distribution system. The Plant is a high-rate, in-line pressure filtration plant. 
Features include horizontal pressure filters, continuous real-time monitoring and alarm systems, 
and the application of chlorine. The filter plant clarifies and reduces turbidity in the water. Silt 
and other natural materials that are removed from the water are placed in drying beds and later 
hauled off to the landfill. CMWD is currently investigating the percent moisture content and 
volatile solids of the hauled sludge, which totals approximately 2 tons per year. Based on 
standard drying bed operation at wastewater treatment plants, the sludge may dry to 25 percent 
solids after a few weeks in good climates, but normally takes two to three months7. 

Green waste estimates were developed utilizing contract hauler reporting data from the Ventura 
County Integrated Waste Management Division (IWMD). Table 3-3 provides a summary of 
these values. 

Table 3-3 
Green Waste Generation in Ventura River Watershed 

Type Description 

Green 
Waste 

(tons/yr) 

Ojai UA Residential GW & 
lumber(a) 

curbside cart /commercial roll-
offs 

1,060 

VRV UA Residential GW & 
lumber(a) curbside cart collection 

4,120 

Ojai Residential GW & lumber(b) curbside cart collection 1,450 

Ojai Commercial GW & lumber(b) roll-off container collection 260 

 Total 6,890 

(a) Integrated Waste Management Department, Q3’10-Q2’11 Hauler Quarterly Reports 
(b) Integrated Waste Management Department, SWS Consultants/hauler 2010 Report 

 

Table 3-3 demonstrates that the total estimated green waste generated daily is approximately 
19 tons per day. 

A summary of identified feedstocks, including horse manure and bedding, food waste, CMWD 
sludge, and green waste is provided in Table 3-4. 

                                                 
7 Handbook of Wastewater Reclamation and Reuse, Rowe,1995 
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Table  3-4 
Feedstock Quantity Summary 

Type Waste (tons/day) 

Horse Waste 23.0 

Horse Bedding 6.3 

Food Waste - School 1.2 

Food Waste – Other Sources 0.3 

CMWD Sludge <1(a) 

Green Waste 19 

Total 50 

(a) CMWD Sludge is 2 tons/year, which equates to 0.005 tons/day. 

In addition to the summary provided in Table 3-4, a map is provided as Figure 3-3 which 
depicts the general location and estimated quantity of key feedstocks, including horse waste 
and food waste from schools and hospitals.  
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3.2.2 Feedstock Characteristics 
After the quantities of the various feedstocks are estimated, it is necessary to summarize the 
characteristics of the combined feedstock. This information will be critical for estimating 
magnitude of energy generation and for determining appropriate technologies.  

The moisture content of the selected feedstock will have a significant influence on the selection 
of the most effective technology. AD technologies are typically classified as a dry or wet 
digestion (fermentation) process. Dry AD technologies are well suited for feedstock with a total 
solids (TS) content of above 15-20 percent while wet AD technologies are better suited for a TS 
of below 15-20 percent. Table 3-5 provides a summary of TS values for the feedstocks 
identified in Section 3.2.1. 

Table  3-5 
Total Solids per Feedstock 

Substrate TS (%) 

Horse Manure(a) 20-42 
Horse Bedding(a)  
  - Stall Waste (manure plus bedding) 22-40 
  - Softwood Bedding (fresh) 91-93 
  - Softwood Bedding (manually separated) 30-32 
  - Wood Pet ® 93-94 
  - Straw 92-94 
Food Waste(b) 10-26 
CMWD Sludge(c) 25 
Green Waste(d)  25-50 

(a) Anaerobic Digestion of Equine Waste, Wartell and Fennel, 2009 
(b) R. Zhang et al. (2007) 
(c) Handbook of Wastewater Reclamation and Reuse, Rowe,1995 
(d) Characterization of Food and Green Wastes as Feedstock for Anaerobic Digesters, Zhang et al. 

(2005) 
 
As demonstrated by Table 3-5, feedstocks can vary considerable between different feedstocks. 
Horse manure, horse bedding, and green waste can be considered dry feedstocks, while food 
waste can be categorized as wet, in most cases.  

Another critical characteristic of the AD feedstock is the volatile solids (VS) content since the VS 
content can be considered as the amount of solids that can potentially be converted by the 
bacteria to biogas. Thus, the volatile solids content, in addition to system temperature and 
conversion efficiency, directly control the amount of biogas that a biodigester can be expected 
to produce. Biogas generally consists of methane (CH4) and carbon dioxide (CO2) and is 
generated during the AD process. The process includes two steps, which are conducted in the 
absence of oxygen and with specific microbial populations. During the first step, the VS are 
converted into fatty acids by acetogens (acid-forming bacteria). In the second step, the acids 
are converted to biogas by methanogens (methane forming bacteria). Figure 3-4 illustrates the 
biochemical AD process. 
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Figure 3-4 
AD Process 

 

 

 

 

 

 

 

 
Both the VS and biogas production of the VS can vary among feedstock, depending on the 
balance of sugars, lipids and proteins found in the organic feedstock. Table 3-6 provides a 
summary of estimated annual biogas production based on specific VS and biogas production 
values for the specific feedstocks identified in Section 3.2.1.  

Table  3-6 
Volatile Solids and Biogas Production Estimates per Feedstock 

Substrate 
Waste 

(tons/day) TS (%) 

VS 

(% TS) 

Biogas 
Production 
(m3/kg VS) 

Biogas 

(m3 per year) 

Horse Manure 23.0 20-42 76-92(a) 0.30(d) 347,000 
Horse Bedding 6.3 68 (avg) 79 (low) 0.20(e) 231,000 
  Stall Waste   22-40 79-91   
  Softwood Bedding   91-93 89-99   
  Softwood Bedding   30-32 91-94   
  Wood Pet ®  93-94 90-92   
  Straw  92-94 97-98   
Food Waste 1.5 10-26 87(b) 0.25-0.60(f) 11,000 
Green Waste 19 25-50 95(c) 0.2-0.5(g) 297,000 
Total 50    886,000 
(a) Anaerobic Digestion of Equine Waste, Wartell and Fennel, 2009 
(b) R. Zhang et al. (2007) 
(c) European Symposium on Environmental Biotechnology, Verstraete (2004) 
(d) Kusch et al. 2008 
(e) Energy production potential is noted as approximately 60 percent of horse manure in Anaerobic Digestion of 

Equine Waste, Wartell and Fennel, 2009. 
(f) Seadi, 2001 
(g) Future Prospect of Biogas Production, Gaia Consulting (2006). 
(h) 1 ton = 907.2 kg 
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Due to the relatively small quantity of available CMWD Sludge (2 tons/year), this feedstock was 
not included in the biogas and energy production estimates. To estimate the biogas volumes 
provided in Table 3-6, the waste quantity and TS fraction from Table 3-4 and Table 3-5 were 
applied, respectively. For feedstocks with a range of values for TS, VS and biogas production, 
the lower end values were utilized, to ensure a conservative final estimate consistent with the 
level of granularity available. However, for the horse bedding TS an average was used due to 
the exceptionally wide range of values. Additional investigation is required to develop an 
accurate understanding of the ratio of horse bedding materials used in the Ventura River 
Watershed, and most importantly, by those horse owners that are potential users of the 
proposed AD facility. Using the average value, in lieu of the lower end value, for biogas 
production, TS and VS, results in an 86 percent increase in estimated annual biogas.  

It shall be noted that some of the feedstocks listed in Table 3-6 above such as horse manure, 
bedding material (e.g. softwood, straw), and green wastes are not readily digestible due to their 
more fibrous nature with higher lignin, cellulose and/or hemicellulose content requiring pre-
treatment (hydrolysis with possible enzyme addition) to enhance their digestibility. Given their 
properties, these types of feedstocks are used as a secondary substrate in conventional AD 
installations. 

3.2.3 Energy Potential 
The biogas produced by the organic feedstock and AD process will consist of mostly methane 
and carbon dioxide, with traces of gases such as hydrogen, carbon monoxide and nitrogen. The 
energy content of the biogas is chemically bound in the methane component. Although the rate 
of methane can vary from 50 to 80 percent, a percentage of 60 is assumed for this analysis8. 
The calorific energy (as Lower Heating Value) of the biogas, at 60 percent methane, is 
approximately 6.0 kWh/Nm3. The conversion efficiency of biogas to electric energy depends on 
the technology selected, but is assumed to be 35 percent for the purposes of this study. Table 
3-7 provides an estimate of the potential magnitude of energy production for the proposed 
District facility.  

Table  3-7 
Project Specific Estimated Energy Potential 

Substrate 
Biogas w/60% 

CH4 (m
3 per year) 

Electric Energy 
Potential (kWh) 

Market Value of 
Electric Energy ($) 

Horse Manure 347,000 729,000 58,000 

Horse Bedding 231,000 485,000 39,000 

Food Waste 11,000 23,000 2,000 

Green Waste 297,000 624,000 50,000 

Total 886,000 1,861,000 149,000 

 

Table 3-7 notes the potential biogas production for an AD facility, utilizing all identified organic 
feedstock, is estimated to produce 5,100 kWh/day. This translates to approximately $400/day 
when applying a typical cost of electricity of 8 cents/kWh. This value will vary depending on the 
configuration of the facility. Supplying power to a high-demand facility, such as a water or 

                                                 
8 http://www.afdc.energy.gov/afdc/fuels/emerging_biogas.html 
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wastewater treatment plant, could avoid the need to sell energy back into the Southern 
California Edison grid, where “buy-back” costs can be below standard purchase rates.  

Although the organic feedstocks proposed for this facility are relatively unique, existing dry AD 
facilities can be used to confirm whether the estimated values are consistent with actual 
operation. In Heppenheim, Germany, a dry AD facility utilizing Strabag’s (former Linde) dry plug-
flow AD technology co-digests approximately 31,000 tons of SSO, 5,000 tons of garden waste, 
and 2,000 tons of industrial feedstock a year (38,000 total tons) for an energy generation of 5.7 
GWh/yr or 15,600 kWh/day9.  

As estimated in this TM, a potential biodigester could be processing approximately 18,300 tons 
per year of waste to generate 1.9 GWh/yr. The relative ratio between feedstock quantity and 
energy production at the existing Heppenheim AD facility compared to the facility proposed in 
this TM indicates that the assumptions contained herein are conservatively reasonable. 

3.3 Feedstock Collection  
The following section addresses current and potential collection methods for organic waste, as 
well as associated costs for current methods.  

3.3.1 Current Collection Methods 
E.J. Harrison and Sons (Harrison) has been the sole hauler for the City of Ojai since 1965. 
Currently, Harrison provides Trash, Recycling, Yard Waste and Roll Off services to 2,200 
residential, commercial, industrial and multi-family accounts10. In addition to serving the City of 
Ojai, Harrison provides services to approximately 10,000 residential and commercial customers 
in the County of Ventura, including the unincorporated areas surrounding the City of Ojai. These 
include the communities of Upper Ojai, Casitas Springs, Oak Park, Oak View and Meiners 
Oaks.  

Harrison currently offers collection services for horse manure in the Ojai area, including options 
for a 25 or 40 cubic yard container. Due to weight constraints, the 25 cubic yard (Approx. size 
22’ x 8’ x 4’) and 40 cubic yard (22’ x 8’ x 6’) can only be filled to a height of 2.5 feet11. The 
manure hauling fee for both the 25 and 40 cubic yard container ranges between approximately 
$125 and $165. The variation in cost is due to the difference in tipping fees associated with 
available depositories, which includes Santa Clara Organics ($165 flat fee) and Agromin 
($36.55 per ton)12. 

Alternatively, horse owners are utilizing the following methods for disposing of horse manure: 

 Local citizens are providing hauling services for approximately $100/month (no quantity 
provided). The local hauler delivers the horse manure to a composter who pays for the 
delivery of horse manure.  

 Onsite stockpiling/composting 

 Onsite spreading and tilling 

                                                 
9 Feasibility of Generating Green Power through Anaerobic Digestion of Garden Refuse from the Sacramento Area, RIS International (April 2005) 
10 http://www.ejharrison.com/services/service_areas.html  

11 Phone discussion with Harrison staff (April 3, 2012) 

12 Email correspondence with Harrison staff (June 26, 2012) 
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With regards to food waste, Harrison recently began providing separate food waste collection 
options for several Ventura County communities, including the City of Ventura, and is in the 
process of expanding these services to other service areas. Once collected, the food waste is 
brought to a Ventura County soil amendment company, Agromin, for composting. Since the 
food waste collection service is in the early stages of development, no pricing was made 
available13. 

3.3.2 Potential Collection Methods 
Transport and supply of feedstock(s) play an important role in the operation of a biogas plant. 
Therefore, it is important to ensure a stable and continuous supply (in both quantity and quality) 
of feedstock. Due to the varied origins of the horse manure, management of feedstock quality is 
necessary, in order to check, account and verify the supplied material. Initially, it will be 
necessary to visually inspect each feedstock load to verify the appropriate material is being 
provided. Then, the delivery weight and all feedstock data (supplier, date, quantity, type of 
feedstock, processes of origin and quality) should be recorded. Should the feasibility study’s 
conclusions support the pursuit of the collection of multiple feedstocks, particular attention is 
needed for feedstock types (such as sewage sludge) classified as wastes, since it may be 
necessary to follow guidelines or requirements from the appropriate regulatory agency. 

For the collection of horse manure, the current service offered by Harrison reflects existing 
practice already in place in other southern California communities. For example, the Los 
Angeles Bureau of Sanitation (BOS) provides horse manure collection services for the 1,500 
horses licensed to City of Los Angeles residents. To manage the estimated 9.4 tons of manure 
generated daily, the BOS provides a 60-gallon brown horse manure container to residents for 
an additional $10.00 per month charge, for a minimum of six months. 

Collected horse manure and yard trimmings are delivered to the Lopez Canyon Environmental 
Center, located in the City of Los Angeles (see example of delivery in Figure 3-5). Once at the 
facility, the horse manure and yard trimmings are decontaminated, ground, mixed (horse 
manure with yard waste), and laid in windrows for composting (60 days composting time for 
horse manure). 

Figure  3-5 
BOS Collection Services 

 

 

 

 

 

 

 

                                                 
13 Phone discussion with Harrison staff (May 30, 2012) 
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The Riverside County City of Norco provides a similar service for horse manure, but also 
provides the opportunity for residents to obtain a self-haul manure permit. This permit includes 
specific conditions such as specified hauling frequency (24 disposal receipts required per year) 
and a requirement that manure must be hauled to an approved facility, to maintain the permit. 
The City’s Municipal Code (Chapter 6.45) requires all City residents who keep livestock to 
participate in the City’s manure collection program and pay the associated service fees. 

Examples of food waste programs, and their corresponding collection systems, exist throughout 
North America and Europe. Figure 3-6 illustrates the method used for collecting food waste, 
which includes the use of biodegradable bags as liners in small internal containers (left) used for 
daily collection and a larger, lockable external containers (right) used for curbside collection. 
The contents of the internal container are transferred to the external container on a frequent 
basis to reduce odors.  

Figure  3-6 
Food Waste Collection 

 

 

Source: City of Dana Point, CRR Food Waste Brochure 

3.3.3 Frequency and Cost 
The frequency and cost of collecting horse manure for the City of Ojai has already been defined 
in the Harrison contract, and is presented in Section 3.3.1. Horse manure and food waste would 
be scheduled for weekly collection, similar to trash and green waste. The current horse manure 
collection costs reflect the current operation of hauling horse manure to Santa Clara Organics 
($165 flat fee) and Agromin ($36.55 per ton). Should a technology be identified that produces a 
revenue, such as electricity or soil amendment, from horse manure and/or other feedstock it is 
assumed that the tipping fee could be reduced and the overall cost of collection could be 
decreased. However, any reduction or even elimination in tipping fee would impact only a 
portion of the current hauling rates, since other costs such as labor, vehicle cost and 
maintenance, and fuel costs may not be significantly affected. 

Although an estimate of the potential cost cannot be determined without a firm understanding of 
the feedstock quantities, AD technology, capital cost, energy production, and byproduct 
revenue, current operations from similar communities can provide a general range of potential 
collection costs. The City of Norco provides horse manure collection services, via weekly 
collection of a 96-gallon wheeled cart, for $23.68 per month, while the City of Rolling Hills 
Estates provides the same service for $57.44. For the City of Norco, the lower cost is likely due 
to lower disposal costs; the City currently charges $17.25 per ton and disposes the manure on 
leased drying fields. These examples demonstrate that the current costs, provided in Section 
3.3.1, represent the upper end of potential hauling costs. 
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Section 4: Technology and Site Analysis 

4.1 Objective 
The focus of this section is to identify up to three suitable AD technologies, and develop optimal 
criteria to be used in selecting a project site for future implementation. The technology summary 
includes process schematics, conceptual cost summary, operation and maintenance 
requirements, energy production estimates and footprint requirements. For determing the 
suitability of potential sites a generic analysis of site access, proximity to feedstock, utilities, 
potential energy user and environmental concerns are addressed. This section is intended to 
address the following questions: 
 

 What criteria should be used to evaluate the technologies for the proposed facility? 

 What technologies are suitable for the feedstock identified within the Ventura River 
Watershed as described in Section 3? 

 What are the characteristics of a preferred site? 

4.2 Technology Analysis 

4.2.1 Overview 
The following section provides a general overview of the AD process, identifies technologies 
suitable for the proposed feedstock and highlights major process characteristics and differences 
among these technologies. An AD plant is a complex installation, consisting of a variety of 
elements. The layout of such a plant depends to a large extent on the types and amounts of 
feedstock supplied. As there are many different feedstock types suitable for digestion in AD 
plants, there are, correspondingly, various techniques for treating these feedstock types and 
different digester designs and methods of operation. Furthermore, depending on the type, size 
and operational conditions of each AD plant, various technologies for conditioning, storage and 
utilization of biogas are possible to implement. Regardless of the technology variations, the 
main process steps in a biogas plant are essentially the same; this process is outlined in Figure 
4-1.14 

Figure 4-1 
Main AD Process Steps 

 
 
 
 
 
 
 
 
 

 
 
 
 

                                                 
14 Biogas Handbook, (Al Seadi et al., October 2008); adapted 
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The main component of the process is the digestion technology, or reactor tank, which is 
accompanied by a number of other components. This process varies by the technology provider 
but also on the specific application feedstock. AD technologies are typically classified as a dry 
(high solids) or wet (low solids) digestion (fermentation) process. Dry AD technologies are well 
suited for feedstock with a total solids (TS) content of above 15-20 percent while wet AD 
technologies are better suited for a TS content of below 15-20 percent. As determined in 
Section 3, the majority of feedstock (59 percent) identified for this project is horse manure and 
bedding which has an expected TS content of 20-42 percent. As such, the focus of the 
technology evaluation was on dry systems. A general sampling of dry AD technology companies 
are identified in Table 4-1.  

Table 4-1 
Dry AD Technology Companies 

 Agraferm 
 Aikan 
 Anaergia (w/UTS as part of 

the group)  
 Bekon 
 Biocel 
 Bioferm (Vissmann Group) 
 

 Biopercolat 
 Clean World Partners 
 Organic Waste Services 

(OWS) 
 Eisenmann 
 Finsterwalder Umwelttechnik 
 

 Gicon Bioenergie 
 Kompoferm (Eggersman) 
 Novatech 
 Organic Services 
 Strabag (former Linde-BRV) 
 Valorga (Urbaser) 

Dry AD system providers have differences in the process approach used with relation to being a 
single stage or two-stage process. These stages are in reference to the overall methane 
production process which is illustrated in Figure 4-2. 
 

Figure 4-2 
Methane Production 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In a single stage system, all the biochemical processes illustrated in Figure 4-2 take place in 
a single reactor. This approach minimizes the technical design (lower complexity) resulting 
in less potential points of failure and requires less capital investment. The major drawback of 
single stage AD systems is that these processes are required to proceed under the same 
operating conditions despite differences in biological growth rates and optimal pH of the 
microbial groups involved in each step15. Due to this simplistic design, compared to two-

                                                 
15 Anaerobic Digestion of Organic Solids Waste for Energy Production, by Nayono, Satoto Endar (December 2009) 
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stage systems, single stage systems are more prone to upset. This disadvantage is more 
pronounced where substrates (feedstocks) are limited by methanogenesis (methane 
formation) rather than by hydrolysis, as is the case with cellulose-poor feedstock such as 
kitchen wastes. These wastes acidify rapidly, which inhibits methanogenesis when the 
feedstock is not adequately mixed, buffered and dosed16.  

However, practice has shown that the advantage of having accelerated degradation during 
the digestion step is usually not enough to compensate for the higher capital cost of the 
hydrolysis-step for the majority of organic feedstocks. Hence, over 90 percent of the full-
scale AD organic solid waste plants operating in Europe utilize single stage systems17. 

Nonetheless, for certain organic feedstocks that have a high fiber and cellulose content such 
as grasses, straw and horse manure, a two-stage digestion system is a viable approach for 
producing biogas. 

In a two-stage system, separate tanks are provided to ensure optimal conditions (i.e. 
temperature, pH) for the various phases identified in Figure 4-2. The first tank, where 
feedstock is initially loaded, is best suited for hydrolysis (phase 1) and acidification (phase 
2), and is focused on the conditions preferred by hydrolyzing bacteria (with shorter retention 
time). The second tank is configured for acetic acid formation (phase 3) and methane 
formation (phase 4), and is tailored specifically for methanizing bacteria (with longer 
retention time). The benefit of utilizing a two-stage system is the ability to provide separate 
reactors for each step. Using this approach, reactor conditions can be set to optimize growth 
for the particular bacteria which allows for better digestion of biomass rich in cellulose and 
fiber. Given the high percentage of horse manure/bedding and ability of the two-stage 
system to better process these types of feedstocks, the two-stage process is better suited to 
meet the needs of the proposed AD project.  

Table 4-2 summarizes the key differences between the two major groups of bacteria 
involved in the AD process.  

Table 4-2 
Hydrolyzing and Methanizing Bacteria 

Description Hydrolyzing Bacteria Methanizing Bacteria 
Retention Time Varies: 3 hrs to 3 days Varies: 6 to 14 days 

Optimum Temp. 30 to 65 degree C, varies 37 to 55 degrees C, constant 
pH Values 5 to 6, or less in some cases 7 to 8 

Characteristics 
Robust, can endure disruptions of 
temperature or pH value 

Susceptable to change in pH 
value and reduction of 
temperature 

Aerobic 
Sensitivity 

Effective, even in an environment 
with oxygen; e.g. when hydrolysis 
tanks are fed 

Die immediately after acidified 
crop is loaded 

Methane Yield 
[other gases] 

Minor (0 to 30 percent) 
 
[mostly carbon dioxide; hydrogen 
sulfide (depending upon feedstock)] 

High (50-70 percent) 
 
[carbon dioxide; other trace 
gases (<1%) e.g. hydrogen 
sulfide, siloxanes] 

Sources: Organic Services, Innovas, AECOM 

                                                 
16 Vandevivere et al., 2002; Gerardi, 2003 
17 De Baere and Mattheews, 2008 
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4.2.2 Technology Feasibility 
As noted in Table 4-1, over a dozen dry AD technology suppliers are available on the market. 
To narrow the focus down to three feasible technologies, AECOM utilized a preliminary 
screening criteria which required the following from the technology provider: a) at least one 
completed facility in operation using horse manure as a feedstock, b) have at least three 
facilities in operation for more than three years with similar dry feedstock and c) provide a dry 
AD technology. Using this preliminary screening criteria and research of available materials, 11 
firms were identified with potential to meet the noted criteria and initial contact was made.  
 
Following discussions with firms responding to our initial contact, a questionnaire was provided 
to seven firms which appeared to meet the minimum screening criteria. The questionnaire, 
included as Appendix A, was developed to determine the feasibility of each technology relative 
to the feedstock identified in Section 3 and was based on the evaluation criteria developed in 
coordination with District staff and stakeholders at a workshop on May 24, 2012. These criteria 
are summarized as follows: 

1. Similar Facilities; 
2. Feedstock Flexibility; 
3. Energy Production; 
4. Footprint Requirements; 
5. Capital Cost; 
6. Air Emissions; and 
7. O&M Requirements. 

From the six completed questionnaires, AECOM selected three which best fit the unique 
feedstock of this proposed project and the previously identified criteria. Table 4-3 provides a 
summary of the overall process, from initial contact to short-list selection. 
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Table 4-3 
Technology Outreach Summary 

Manufacturer 
Initial 

Contact 
Conf. 
Call 

Questionnaire Short 
List Reasoning Sent Rec’d 

Agraferm      Horse manure AD experience. 
Extensive dry AD qualifications. 

Anaergia      
Horse manure AD planning 
experience. Extensive dry AD 
qualifications. 

Bioferm      Wet Technology proposed. Extensive 
dry and wet AD qualifications. 

BTS      No Response. Extensive dry AD 
qualifications. 

Clean World 
Partners 

     
Limited (two-stage dry-wet) AD 
operating facilities, mostly wet 
feedstock.  

Eisenmann      

Single-stage, majority of 90 installed 
systems use co-digestion of manure 
and silage and/or foodwaste 
substrates. 

GICON      No Response. Several two-stage 
dry-wet AD qualifications. 

MT-Energie      No Response. Extensive wet AD 
qualifications. 

Novatech      
No Response. One horse manure 
co-digestion project completed. Both 
wet and dry AD qualifications. 

Organic 
Services 

     Horse manure experience. Both wet 
and dry AD qualifications. 

Organic 
Waste 

Services 
     

Limited response, single-stage. 
Extensive dry AD qualifications; only 
1 reference project provided. 

 
The following sections provide an overview of the three technologies short-listed which include 
Agraferm, Organic Services and Anaergia. 

4.2.2.1 Technology #1 – Agraferm 

Agraferm Technologies AG, which is based in Pfaffenhofen, Germany, designs and builds AD 
plants. It is one of the few full service providers of turnkey agricultural and industrial biogas 
plants in Europe, which operates internationally. Agraferm is one of only two firms identified that 
have completed projects which include horse manure as the primary feedstock. In addition, 
Agraferm has completed dozens of projects utilizing other dry feedstocks, such as maize silage, 
grass silage and whole plant silage. A project table, provided by Agraferm, referenced 41 
facilities completed between 2005 and present day. Table 4-4 highlights the details of the 
recently completed AD facility which is most similar to the proposed AD facility (50 tons/day per 
Section 3).  
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Table 4-4 
Agraferm Horse Waste Experience 

 

Description Response 
Name Bioenergiepark Schürsdorf GmbH & Co. 

KG. 
Location Scharbeutz (Schleswig-Holstein), Germany 

Annual 
Throughput 

17,000 tonnes/yr (tonne = metric ton) 

Date of Operation End 2011 
El. Energy Output 637 kWel 

Feedstocks Horse Manure; corn silage and grass 
silage as desired 

 
Per discussions with Agraferm, additional process water is required due to the expected 
dryness of the horse bedding. To reduce the amount of process water required, facility 
operators could vary the input to include more wet feedstocks such as food waste. Agraferm 
provided three scenarios focusing on various feedstock combinations and quantities. Table 
4-5 summarizes the key details and results of the mass and energy balance completed by 
Agraferm. 

Table 4-5 
Agraferm Mass and Energy Balance 

 

Alt. Feedstock 
Quantity 

(tonnes/yr) Biogas Output Power Output 

1 

Horse Manure 7,600 

1,400,000 Nm3/yr 
400 kW 

3.1 GWh/yr 

Food Waste  500 
Straw  2,100 

Process 
Water 

6,000(a) 

2 
Horse Manure  8,000 

4,300,000 Nm3/yr 
1,200 kW 

9.6 GWh/yr Food Waste  35,000 

3 

Horse Manure 14,500 

1,500,000 Nm3/yr 
400 kW 

3.2 GWh/yr 
Food Waste  500 

Process 
Water  

2,000(b) 

(a) Equates to 1.6 million gallons per year or 4.9 AF. 1 gal = 8.345 lbs, 1 tonne = 2,205 lbs, 1 acre-
feet (AF) = 325,851 gal. 

(b) Equates to 0.5 million gallons per year or 1.6 AF. 
 
Of the three alternatives described in Table 4-5, Alternative 1 reflects the most realistic 
scenario given the assessed feedstock composition summarized in TM No.1. Alternative 2 
requires a significant amount of food waste which could necessitate the inclusion of outside 
sources of food waste. Both Alternative 2 and 3 would require that horse manure and straw 
be separated prior to entering the AD process, which could be challenging for horse owners 
since the two are typically co-mingled when the straw is used for bedding.  
 
The basic Agraferm technology approach consists of a two-stage AD process and is 
illustrated in Figure 4-3. As noted in the process schematic, the by-products of the process 
are digestate, solids and electricity. Digestate is defined as the solid remnants of the original 
input material to the digesters that the microbes cannot use. Although not shown, the 
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process may also require storage for the digestate and, if food waste is included, pre-
treatment (grinding and/or contaminant removal) and hygienization may be required.  
 

Figure 4-3 
Agraferm Process Schematic 

Source: Adapted from Agraferm Literature 
 

Dry fermentation requires a particularly robust and technically sophisticated mixer to cope with 
substrate containing less than 75 percent moisture and the resulting very high viscosity of the 
fermentation medium. Agraferm utilizes paddle mixers to meet this challenge. A benefit to the 
Agraferm mixing system is that the electrical components of the paddle mixer are located 
outside of the fermentation medium to allow for maintenance and repairs without accessing the 
interior of the fermentation tank. Figure 4-4 illustrates the Agraferm mixing technology. 

Figure 4-4 
Agraferm Paddle Mixer  

Source: Adapted from Agraferm Literature 
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4.2.2.2 Technology #2 – Organic Services 

Organic Services GmbH is located in Munich, Germany, with several international locations, 
including an office in Minneapolis, Minnesota. Organic Services has partnered with Snow 
Leopard Projects GmbH (SLP) to distribute the firm’s biogas technology in North America. The 
founders of SLP have been active in developing biogas plants since 1994 and have 
implemented over 40 biogas plants in 11 different countries. Organics Services is one of only 
two firms identified that have completed projects which include horse manure as a feedstock. 
Table 4-6 highlights the details of the recently completed AD facility which is most similar to the 
proposed AD facility. In addition to this project, Organic Services is also in the planning process 
for a 20,000 tonne/year facility in Germany that is proposed to utilize horse manure for 50 
percent of the feedstock. 

Table 4-6 
Organic Services Horse Waste Experience 

 

 

 

 

 

 

 

 
Unlike the Agraferm facility which utilizes 100 percent horse manure, this facility utilizes 
other organic material to offset the dryness of the horse waste. As noted by Organic 
Services, the only technical limitation for the SLP technology is the requirement to limit 
fibrous material content (i.e. horse manure, straw) to 80 percent of the total feedstock. The 
other 20 percent would need to include easily digestible feedstocks such as food waste or 
yard waste.  

The process utilized by Organic Services consists of a two-stage system, the first tank is 
used for hydrolysis (phase 1) and acideogenesis (phase 2) and the second is used for 
acetogenesis (phase 3) and methanogenesis (phase 4). Figure 4-5 illustrates the general 
process offered by Organic Services. 

Figure 4-5 
Organic Services Process Schematic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Organic Services Literature 

 

Description Response 
Name Bioenergiepark Kolbermoor GmbH 

Location Kolbermoor, Bavaria, Germany 
Annual 

Throughput
17,000 tonnes/yr 

Date of Operation May 2010 
El. Energy Output 2 x 720 kWel 

Feedstocks
Horse Waste (80%), grass silage, corn 
silage, landscape material, molasses 

additive 
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As demonstrated in Figure 4-5, the system includes two hydrolysis tanks which are fed 
biomass (alternatively) using a conveyor every two to three days.  Within the tanks, fluid 
digestate from the solids separator is added and the slurry is mixed to form a pumpable 
media with a total solids content of 12-14 percent. At the completion of the hydrolysis 
process the acidified material is pumped into the fermenter (methanization) to undergo 
further fermentation.   
 
Similar to the Agraferm mixing system the Kolbermoor AD facility utilizes a paddle mixer with 
the drive located outside of the fermentation medium to ease access for maintenance. 
Figure 4-6 illustrates the Organic Services’ special paddle mixers typically used in the pulp 
and paper industry. 

Figure 4-6 
Kolbermoor AD Paddle Mixer 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Organic Services Literature 

4.2.2.3 Technology #3 - Anaergia 

Anaergia (with UTS as part of the Anaergia Group) focuses on high solids anaerobic digestion 
technology, covering a wide range of applications including municipal, organic municipal solid 
waste, food waste, and agricultural. The firm provides project delivery options including 
equipment packages, design-build, and design-build-operate-finance. Anaergia is proclaimed as 
the world leader in biogas-to-energy plants, with over 1,600 installations listed worldwide 
(ranging from 100 kW to 10 MW). The firm’s global headquarters are located in North America 
and an office is maintained in Carlsbad, California.  
 
As noted in Table 4-3, only two of the six firms which submitted questionnaire responses had 
completed projects which utilized horse manure as the main feedstock. As such, it was 
necessary to select a third firm for consideration which did not have said experience. Anaergia 
was identified due to the location of key design staff in Carlsbad, extensive qualifications related 
to completed biogas plants, and past experience in planning horse manure facilities18. 
Furthermore, Anaergia has built several full-scale AD plants that co-digest feedstocks high in 
fiber and cellulose content (e.g. grass silage; sudan grass, whole crop silage). Although the 
other three firms demonstrated their AD ability, based on the information provided their 
technologies were not as well suited due to either lack of operational full-scale facilities or less 
stated experience with dry feedstock. 

                                                 
18 June 4, 2012 discussion with Anaergia staff (Juan Josse and David Schneider) 
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The basic Anaergia approach consists of a two-stage AD process and is illustrated in Figure 4-
7. As noted in the process schematic, the by-products of the process are digestate, solids and 
electricity.  

Figure 4-7 
Anaergia Process Schematic 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
 

Source: Adapted from Anaergia Literature 
 

Similar to the other two firms, the need for an additional more digestible feedstock, to 
supplement the horse manure, was noted. In estimates provided by Anaergia, food waste was 
assumed to be included as approximately 10 percent of the overall feedstock. In addition, 
Anaergia identified the need for water leaving the process, digestate, to be treated and that co-
locating the facility at a wastewater treatment plant could provide this process component.  

4.2.3 Technology Analysis and Summary 
As noted in Section 4.1, one of the objectives of Section 4 is to identify technologies which are 
suitable for the proposed AD facility. Although the investigation and analysis completed as part 
this effort identifies three technologies that are conceptually suitable for the unique feedstock of 
the proposed AD facility, it is also understood that new technologies are being developed which 
may be suitable in the near future and other technologies exist but may not have been 
responsive to AECOM inquiries. As part of AECOM’s outreach effort, two such AD technologies 
were identified that may warrant additional consideration should the project progress to 
implementation; they are summarized as follows and pictured in Figure 4-8: 

 
 Novatech GmbH - A 6,700 tonne/yr biogas plant Schrozberg (Germany) has been co-

digesting horse manure (9 percent of the total input) since 2009 utilizing a plug-flow 
technology supplied by the firm Novatech GmbH (included in Table 4-3). Despite several 
attempts to establish communication and obtain information Novatech was 
unresponsive. 

 Spectrum BioEnergy - In partnership with Rutgers University and Showplace Farm, 
Spectrum BioEnergy recently announced the launch of a small-scale horse manure AD 
demonstration project in Millstone Township, New Jersey. The project will utilize the 
firm’s containerized ‘BioBeetle’ AD system designed to process 500 to 5,000 pounds per 
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day of organic feedstocks. In 2011, Spectrum BioEnergy was awarded $44,160, as a 
Conservation Innovation Grant (CIG), to demonstrate the feasibility of using small-scale 
AD technology to convert horse manure into energy and soil nutrients. The CIG was 
established in the 2002 Farm Bill as part of the Environmental Quality Incentives 
Program (EQIP).  

Figure 4-8 
Additional Horse Manure AD Projects 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Top: Novatech’s AD plant Schrozberg (Germany) co-digesting horse manure. 
Bottom: Spectrum BioEnergy’s ‘BioBeetle’ demonstration project processing sugarcane waste 
(filter cake mud) from a sugarcane cooperative in the state of Maharashtra, India. 

 

Table 4-7 is provided to summarize and compare the issues identified for the three selected 
technology providers.  
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4.3 Site Analysis 
 
The objective of this analysis is to establish the key features associated with an optimal 
project site. Although a specific site will not be selected, the criteria established in this 
analysis will provide the tools to screen numerous potential sites and identify a preferred 
location, should a decision be made in the future to proceed with the biodigester project. 
 
The criteria outlined below will be addressed in additional detail in the following sections: 
 

 Site Access and Transportation; 
 Feedstock Proximity; 
 Adjacent Utilities and Energy Demand; 
 Zoning and Compatibility with Neighboring Property; 
 Aesthetics; 
 Environmental; and 
 Operation and Maintenance (O&M) Requirements. 

4.3.1 Site Access and Transportation 
Site access and transportation issues relate to the need for access to the site by garbage 
hauling trucks, semi-trailers or other large trucks. For this reason, the optimum location for 
the facility is near a major arterial street. Using the quantities estimated in Section 3, the 
facility may potentially be loaded with 50 tons/day of organic feedstock. With an assumed 
density of approximately 63 lb/cubic-feet19, and using a 25 cubic yard container for 
collection, the estimated 23 tons/day of horse manure would require approximately 2 truck 
trips per day. For the bedding, a density of approximately 2.5 lb/cubic-foot20 for an 
estimated 6.3 tons/day results in the need for 14 truck trips per day. In practice, the horse 
manure and bedding will be comingled resulting in an estimated 16 truck trips per day. As 
such, the selected location should be able to handle this additional traffic loading.  
 
As for site access, the trucks must be able to turnaround on the property. Based on the 
size of the largest collection container (40 yards, 22 x 8 x 6 feet) the largest delivery truck 
is assumed to be less than a Large Semitrailer (WB-50), which has an approximate width 
of 8.5 feet and length of 50 feet. Using this size truck as the worst case scenario, site 
access providing a minimum turning radius of 45 feet would ensure adequate access for 
operation21.  

4.3.2 Feedstock Proximity 
The optimum location for the proposed facility is near the feedstock source. As illustrated 
in Figure 3-3 in Section 3, the largest quantity of potential feedstock suppliers is located in 
the eastern parts of Ojai, Meiners Oaks, and Oak View. Based on the arrangement of 
these potential sources, a site in the Mira Monte area would provide a central location to 
the currently noted key feedstock suppliers. However, it is understood that any site within 
the Ventura River Watershed would be adequate, as it will remove the need to haul 

                                                 
19 Horse Stable Manure Management, Wheeler and Zajaczkowski 

(http://panutrientmgmt.cas.psu.edu/pdf/G97.pdf) 
20 Horse Facilities Handbook. 2005. MidWest Plan Service. Iowa State University. Ames, IA. 
21 A Policy on Geometric Design of Highways and Transportation Officials (AASHTO) 
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feedstock outside of the general area to disposal facilities located outside of the Ventura 
River Watershed such as Agromin (Santa Paula) or Toland Landfill (Santa Paula). 

4.3.3 Adjacent Utilities and Energy Demand 
Based on evaluation of the three technologies identified in Section 4.2, the following 
utilities will be needed at the selected site for the proposed AD facility: 

 
 Electric interconnection to power utility: Existing Southern California Edison 

(SCE) meter with a user demand exceeding that of the estimated AD facility 
output (3-4 MWh/yr). By co-locating the AD facility at an existing facility with 
similar or higher electric power demand (e.g. at a water or wastewater 
treatment plant [WWTP]), the produced energy can be used at the facility in 
lieu of selling the energy to SCE via a connection directly to the energy grid. 
This will allow for a better value to be received for the produced electricity and 
minimizes the required coordination with SCE which could slow or complicate 
the process. 

 Water for diluting the incoming feedstock: Depending on the final composition 
of the selected feedstock, some quantity of water will likely be needed to 
increase the moisture content of the feedstock prior to entering the AD process. 
Co-locating the AD plant at a water source such as a WWTP where plant 
effluent could be used may be a viable approach. 

 Sewer for onsite restrooms and wash downs. 

 Communications can be made through wired line or, if not available, by 
wireless connection. 

4.3.4 Zoning and Compatibility with Neighboring Property 
As noted in Section 4.3.2, the preferred site for the proposed facility is within the Ventura 
River Watershed, near the identified feedstock. This area includes the City of Ojai, City of 
Ventura and Ventura County. When evaluating available sites for the AD facility, the 
preferred site will already be zoned Industrial. This is recommended since it will minimize 
the effort required to develop the project at the selected site and minimize impacts to 
adjacent properties. Due to regular truck traffic and the potential for odors from feedstock, 
the facility would be less compatible with a residential or commercial area. Figure 4-9 
provides an illustration of existing land use designations in the City of Ojai (M-1 represents 
Industrial) and Figure 4-10 shows the existing land use designations for a portion of the 
County of Ventura, in the area surrounding the Ojai Valley Sanitary District Wastewater 
Treatment Plant (OVSD WWTP) and the City of Ventura Avenue Water Treatment Plant 
(Avenue WTP). As demonstrated by the land use designation and aerial image provided in 
Figure 4-10, there are several undeveloped lots, with an Industrial zoning, in the vicinity of 
the OVSD WWTP (6363 N. Ventura Avenue, Ventura) and the Avenue WTP (5895 N. 
Ventura Avenue, Ventura). 
 
If the selected site is not zoned for Industrial use, a zoning adjustment may be acquired. 
With regards to sites located in Ventura County, the process for amending or making 
changes to zoning classifications must be completed through the Ventura County Planning 
Division. All applications for General Plan and Zoning Ordinance amendments are subject 
to the approval of the Board of Supervisors, require an analysis by the Planning Division 
and various County Departments and Agencies, and entail public hearings before the 



 December 
2013 

Ventura River Watershed Biodigester Feasibility Study        Page 39 of 76 

Planning Commission and the Board of Supervisors. Findings for the approval of these 
legislative amendments are derived from State Planning and Zoning Laws, Board of 
Supervisor's General Plan Amendment Screening Guidelines, and the provisions of the 
respective Zoning Ordinances.22 

  

                                                 
22 County of  Ventura Planning Division, http://www.ventura.org/rma/planning/Zoning/zoning_ord_amend.html  
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4.3.5 Aesthetics 
The three processes identified as feasible alternatives for the proposed AD project, 
include several key process components. These include tanks, solids collection and 
storage areas and equipment buildings. As such, the facility will appear industrial, 
resembling a wastewater treatment plant. Figure 4-11 provides a sample photo for each 
of the three short-listed technologies. 

Figure 4-11 
Technology Images 

Source: Photos from Agraferm, Organic Services, and Anaergia (left to right) 
 

Due to the appearance of the proposed facility, the preferred site will be surrounded by 
other industrial appearing facilities, be located in an area that is not easily observable, has 
a suitable landscape buffer or in an area where an industrial facility does not have a 
significant impact on the surrounding community.  

4.3.6 Environmental 
Passed into law in 1970, the California Environmental Quality Act (CEQA) sets statewide 
policies that require both state and local agencies to consider the environmental 
consequences of decisions that involve changes to the environment. CEQA is applied to 
projects which are defined as discretionary proposals which might result in physical 
changes to the environment. The CEQA process is illustrated in Figure 4-12. 
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Figure 4-12 
CEQA Process Flow Chart 

 
Source: California Resources Agency 
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As noted in Figure 4-12, upon determining that the project is not exempt (e.g. existing 
facility, replacement, minor alterations, etc.) and there is a possible significant effect, the 
Lead Agency would be required to prepare an Initial Study. The Initial Study provides the 
Agency with various information including whether the project requires an Environmental 
Impact Report (signification impact) or adopt a negative declaration (no significant impact). 
The Initial Study must include the following main components23: 

 Project description;  

 Environmental setting;  

 Potential environmental impacts and brief explanations to support findings. 
Categories include the following: 

o Aesthetics 
o Agriculture and Forestry 

Resources 
o Air Quality 
o Biological Resources 
o Cultural Resources 
o Geology and Soils 
o Greenhouse Gas Emissions 
o Hazards and Hazardous 

Materials 
o Hydrology and Water Quality 

o Land Use and Planning 
o Mineral Resources 
o Noise 
o Population 
o Public Services 
o Recreation 
o Transportation/Traffic 
o Utilities and Service Systems 
o Mandatory Findings of 

Significance 

 
 Mitigation measures for any significant effects;  

 Consistency with plans and policies; and 

 Names of parties responsible for preparation.  

The preferred site for the proposed facility would result in no significant impact, or 
significant impacts which can be mitigated to a level that is deemed less than significant, 
for the categories listed above. For such a site, the environmental documentation for the 
proposed facility would be greatly reduced.  

To assist in the completion of the Initial Study and subsequent environmental documents, 
the California Department of Resources Recycling and Recovery (CalRecycle), in June 
2011, adopted the Anaerobic Digestion Initiative (AD Initiative). This comprehensive 
program is intended to foster the development of AD facilities, similar to that which is 
described in this Feasibility Study. Adoption of the initiative led to preparation of a 
statewide Program Environmental Impact Report (EIR) for AD Facilities which was 
certified by CalRecycle. The Program EIR allows the Lead Agency for the proposed AD 
project to incorporate references to the general discussions included in the noted Program 
EIR during preparation of the specific project EIR or negative declaration24. This may 
result in a reduced effort for preparation of the Initial Study. 

                                                 
23 California Resource Agency, http://ceres.ca.gov/ceqa/flowchart/initial.html  
24 CalRecycle, http://www.calrecycle.ca.gov/swfacilities/Compostables/AnaerobicDig/ReviewGuide.pdf 
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4.3.7 O&M Requirements 
Several of the technology providers contacted, including Agraferm and Anaergia, noted 
the ability to offer O&M services on a contract basis. Given the complexity of the process 
and type of equipment utilized, the level of service provided can be compared to that of a 
wastewater treatment operator. However, the majority of the daily efforts will be in 
receiving and handling delivered feedstock which requires that staff be onsite and 
available on a continuous basis. Based on information provided by these companies, 
annual O&M contract costs were noted to range between 8-1225 percent of invested 
capital, with a three percent annual escalation.  
 
In lieu of contracting with the technology company to provide O&M services there are 
other options that provide potential savings through efficiency. There are several 
examples of Agencies in Ventura County which utilize contract services for wastewater 
treatment operations; these include the City of Santa Paula (PERC Water Corporation) 
and City of Fillmore (American Water Works Service Company). In addition to these two 
companies which have local operations staff, the Ventura Regional Sanitation District 
provides similar services at several local wastewater treatment facilities, including the 
Ventura County Waterworks District No. 16 (Piru) Treatment Facility, Saticoy Sanitary 
Treatment Facility and The Thacher School Wastewater Treatment Facility. The Thacher 
School is located in the City of Ojai. Given the locality and current services, the noted 
companies/agencies provide a viable, local cost-saving alternative to technology supplier 
provided O&M. 
 
With regards to selecting a site, based on the information provided above, it is possible to 
provide adequate O&M at most sites in the Ventura River Watershed. However, to 
minimize O&M costs the recommended site would be co-located at an existing treatment 
facility (water or wastewater) that had existing full-time staff onsite. This approach to siting 
provides for the most efficient delivery of shared services between the two facilities.  

4.3.8 Siting Analysis and Summary 
Table 4-8 summarizes the analysis provided in Section 3. The table is intended to serve 
as a tool for selecting a future site by providing a means to measure whether a specific 
site meets the needs of the proposed project. 

                                                 
25 Correspondence with Anaergia, 28 June 2012. 
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Table 4-8 
Site Analysis Summary 

Criteria Description 

Site Access and 
Transportation 

Near main transportation arterial. Available area must 
provide adequate space for vehicle turning and possible 
storage of feedstocks. 

Feedstock Proximity 
Located in Ventura River Watershed; Mira Monte is 
optimal based on hauling distance. 

Adjacent Utilities and 
Energy Demand 

Process requires dilution water, connection to sewer and 
should be co-located with a facility which has an energy 
demand greater than 0.5 MW and an existing SCE meter.  

Zoning and 
Compatibility with 

Neighboring Property 

Existing Industrial zone classification; option for land-use 
modification is available. 

Aestethics Industrial area or not clearly visible. 

Environmental 
Minimize impacts listed in Section 4.3.6, Initial Study 
required (e.g. air, water, traffic). 

O&M Requirements 
Co-locate at an existing Water/Wastewater Treatment 
Facility which has onsite staff. 
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Section 5: Conceptual Site Plan, Environmental Review 
and Project Business Models  

5.1 Objective 
The focus of this section is to develop a conceptual site plan illustrating the general site 
layout, building size, and access. The optimal site characteristics developed as part of 
Section 4 were utilized to locate a conceptual site and create a conceptual layout of the 
AD plant for cost estimating purposes.  A “fatal flaw” environmental review will be 
conducted of the proposed project at the identified site and a preliminary California 
Environmental Quality Act (CEQA) Initial Study checklist will be started. For determining 
the recommended project business model, a summary and analysis of options is provided. 
This section is intended to address the following questions: 
 

 How much area will the project require and how will the facilities be configured? 

 What is the estimated cost of the facility? 

 What are the environmental challenges? 

 What business models and contracting options are there for this project? 

5.2 Site Plan and Construction Cost 

5.2.1 Conceptual Site Plan 
As part of Section 4 a site analysis was performed that detailed the characteristics of an 
optimal site for the proposed project, based on the feedstock identified in Section 3. Based 
on the optimal site characteristics, a project site was selected to provide a more focused 
site plan and environmental review. It is understood that using this site for feasibility 
analysis purposes does not constitute a commitment by any stakeholder or reflect a final 
decision for the location of the proposed facility. The selected site is only chosen as a 
representative of what a probable site would involve. Utilizing a specific site for the site 
plan and environmental review that best meets the optimal site characteristics is 
necessary to determine a recommendation of project feasibility. 
 
The site selected for the feasibility cost analysis is in an industrial zoned area, in proximity 
to the Ojai Valley Sanitary District Wastewater Treatment Plant (OVSD WWTP) and the 
City of Ventura Avenue Water Treatment Plant (Avenue WTP). The selected site is just 
south of the Avenue WTP and has a total footprint of approximately 21.3 acres. As 
illustrated in Figure 5-1 the bio-digester facility comprises of the following main 
components: 
 

 Weight Bride/Scale ; 

 Horse Manure Storage; 

 Green Waste Storage; 

 Temporary Material Delivery Container/Trailer Staging Area; 

 Feeding Hopper; 
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 Hydrolysis Tank 1 & 2; 

 Digester Tank; 

 Final Storage Tank (with membrane roof dome for gas storage); 

 Process Water Tank; 

 Dewatering (Solids-Liquids Separator) with small solids storage area; 

 Storage for Dewatered Digestate; 

 Temporary Truck Hauling off Staging Area (Liquids and Solids); 

 Combined Heat and Power (CHP) Station with Condensate Trap/Cooling Unit; 

 Emergency Flare; 

 Office; and 

 Parking Area. 
  
As shown in Figure 5-1, an existing building, the County of Ventura Pollution Prevention 
Center, is located between the proposed facility and the access road, North Ventura 
Avenue. The existing facility is approximately 15 feet in height. In addition, an existing 
building, the City of Ventura Avenue Water Treatment Plant, is located directly north of the 
proposed facility; this building has an approximate height of 30 feet. The features 
described above for the proposed facility will range in height between 12 feet and 26 feet, 
approximately. The maximum height is dictated by the estimated tank dimensions, which 
can be altered by expanding the diameter and reducing the height, if needed. The County 
of Ventura Pollution Prevention Center and Ventura Avenue Water Treatment plant are 
shown in Figure 5-2, as seen from North Ventura Road. 
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Figure 5-2 
Buildings Adjacent to Proposed Site 

County of Ventura Pollution Prevention Center (left) and Ventura Avenue Water Treatment Plant (right) 

Horse manure and green waste delivered to the biodigester facility in truck trailers or 
containers will be driven over a scale before being unloaded at the Horse Manure and 
Green Waste Storage areas, respectively. The designated staging area will provide ample 
space for temporary storage of delivery trailers and containers. 

Given the high dry matter content of the delivered feedstocks, process water will be added 
to the temporarily stored material (horse manure and green waste) for pre-conditioning 
(increase in moisture content) prior to material processing. The storage area for each 
organic feedstock is sized for a 14 day storage capacity to provide operational flexibility, 
will be enclosed to reduce odor impacts and will include concrete slabs or other 
impermeable surface. 

The pre-conditioned organic feedstocks are picked up with a front loader and fed into the 
top-loaded hopper. It is in the Feeding Hopper where the material is dosed and mixed with 
process water to achieve a total solids (TS) content between 12 and 14 percent (see 
Figure 5-3 below). 

Figure 5-3 
Examples – Front Loader, Hopper, Dosing, Mixing, and Pumping Units 

Source: Organic Services; Liebich, M. (Vogelsang; 2010) 
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The organic suspension is pumped to one of the two gas-tight concrete hydrolysis tanks, 
each with a volume of 0.17 Million Gallons (MG) [628 cubic meters], where the material 
remains for one to three days at a temperature of about 113-122 degrees F [45 to 50 deg 
C] under anaerobic and acidic conditions (pH between 3.5 to 5.5). Low energy consuming 
paddle mixers (specifically developed for fibrous material with high dry matter content) 
assure continuous tank mixing and prevent build-up of a floating blanket (Figure 5-4). The 
hydrolysis tanks operating in batch mode may either be plumbed in series (transferring 
material from hydrolysis tank 1 to hydrolysis tank 2 before being fed to the digester) or 
plumbed in parallel. 

Figure 5-4 
Examples – Paddle Mixer  

 
Source: Organic Services (left: vertical position, right: angled position) 

 
Before the organic material is pumped intermittently into the digester its particle size is 
reduced via one or two chopping devices (Figure 5-5) plumbed in series. The digester is 
estimated to have a capacity of approximately 1 MG [3,925 cubic meters]. 
 

Figure 5-5 
Example – Chopping Device 

Source: Liebich, M. (Vogelsang; 2010) 
 
The organic material remains in the digester for about 10 days where the volatile content 
of the organic matter is biologically converted into biogas (see Section 4 for more details 



 December 
2013 

Ventura River Watershed Biodigester Feasibility Study        Page 57 of 76 

on the biological steps involved). The digester can be designed to operate under 
mesophilic or thermophilic conditions. The digested residue is pumped to the final storage 
tank which will provide approximately three months of material storage capacity. The 
storage tank, with an estimated volume of 0.3 MG [1,231 cubic meters], is equipped with a 
dome-shaped double-membrane roof to store the biogas produced in the four tanks 
(Figure 5-6).  

Figure 5-6 
Example – Storage Tanks with Membrane Biogas Holding Roof 

Source: Zorg Biogas (www.zorg-biogas.com) 

After storage the digested residue (with TS between 6 and 8 percent) is sent to a solid-
liquid-separator for dewatering (Figure 5-7). The solids with dry matter content between 
20 and 35 percent will be stored on site temporarily in the designated storage area, sized 
for a 14 day storage capacity, before being shipped off site for further composting or direct 
utilization as a nutrient rich fertilizer. The liquids (with TS content between 1 and 4 
percent) along with collected rain water/storm water will be stored in the process water 
storage tank with an 82,950 gallon [314 cubic meters] capacity. To facilitate gravity 
discharge of the liquid and solid fractions the separator is installed on an elevated level. It 
can either be placed on the roof of the hydrolysis tank or at the temporary solids storage 
area (as depicted in Figure 5-7). 

Figure 5-7 
Example – Solid-Liquid-Separation with Discharged Solids 

Source: PlanET (www.planet.biogas.de) 
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As previously described, process water captured in the process water tank will be used to 
pre-condition the delivered horse manure (includes straw/fibers) and green waste. The 
majority of the process water is required for TS adjustment in the hopper mixer before the 
organic suspension is fed to the hydrolysis tanks. The captured stored biogas is sent to a 
condensate trap/cooling unit before it is utilized in a containerized combined heat and 
power (CHP) station. The CHP may either be comprised of one or two reciprocating 
internal combustion engines (ICE) or two to four microturbines connected to alternator(s) 
for power generation (see Figure 5-8). The electric power can be used to meet the plant’s 
electric power demand. In addition, excess power can be sent to the adjacent Avenue 
WTP and other high energy consumers to supplement their power demands. Recovered 
heat from the CHP station will be used to for process heating (meeting the hydrolysis and 
digestion tanks’ heat requirements). Another option for biogas utilization may be to 
upgrade the biogas to biomethane for vehicle fuel or injection into the local natural gas 
grid. 

Figure 5-8 
Examples - Condensate Trap/Cooling Unit (left); ICE CHP (middle); 

Microturbine CHP Package (right) 

 
Sources: Organic Services; GE Energy; Capstone Turbine Corporation 

An emergency flare (or waste gas burner) on site is sized to flare off part or all of the 
produced biogas during a power outage, CHP station malfunction or maintenance events 
(Figure 5-9). The use of the flare is expected to be rare, as the noted circumstances are 
infrequent, and based on discussions with the technology supplier, the value is estimated 
at less than one percent of total gas production. 

The entire process is centrally controlled by a Supervisory Control and Data Acquisition 
(SCADA) system housed in the containerized office. The entire process is displayed on 
one monitor allowing easy monitoring and control of the plant’s process and its individual 
components (Figure 5-9). 
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Figure 5-9 
Example – Biogas Emergency Flare (left); SCADA System (right) 

 
Sources: AECOM; Organic Services 

5.2.2 Magnitude of Probable Construction Cost 
The economics for this project are significantly impacted by the construction cost. Since 
only preliminary information is available with regards to the process, it is only feasible to 
develop a magnitude of probable construction cost based on the general project concepts 
developed in Section 5.2.1 and illustrated in Figure 5-1. With the project defined using 
these general concepts, the cost estimates were developed based on discussions with 
equipment suppliers, past experience and industry standards. Table 5-1 provides a 
summary of the magnitude of probable construction costs. 
 

Table 5-1 
Magnitude of Probable Capital  Costs 

Item Description Quantity Unit
Unit 

Price ($) Total ($) 

1 Mobilization (6% of Construction Cost) 1 LS 290,000 290,000
2 Site Work (grading, piping, etc.) 1 LS 500,000 500,000
3 Hydrolysis Tank (0.17 MG) 2 EA 170,000 340,000
4 Pump Room 1 LS 150,000 150,000
5 Digester (1.04 MG) 1 MG 1,000,000 1,000,000
6 Final Storage w/ Gas Dome Roof (0.3 MG) 0.3 MG 1,000,000 300,000
7 Flare 1 LS 50,000 50,000
8 Process Water Storage (0.08 MG) 0.08 MG 1,000,000 80,000
9 Dewatering 1 LS 100,000 100,000

10 Biofilter and Odor Control 1 LS 250,000 250,000
11 Solids Loading and Canopy 1 LS 150,000 150,000
12 Office Trailer 500 SF 100 50,000
13 Hopper 1 LS 80,000 80,000
14 Feedstock Receiving (enclosure) 2 LS 90,000 180,000
15 250 kW Microturbines(a)  2 LS 383,000 766,000
16 Truck Scale 1 LS 50,000 50,000
17 Access Road and Parking 32,000 SF 5 160,000
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Table 5-1 
Magnitude of Probable Capital  Costs 

18 Electrical (15% of Construction Cost) 1 LS 631,000 631,000
Summary (costs in thousands) 

Base Construction Subtotal 5,127
Contingency @ 25% 1,280

Bonds and Insurance @ 2% 100
Construction Subtotal 6,507

Engineering: Design and Construction @15% 1,000
Owner Engineering and Administration @ 5% 330

Environmental Permitting, Mitigation @ 5% 330
Land Acquisition (2 acres) 500

Total 8,670
(a) Microturbine capital costs range from $700/kW for larger units to approximately $1,100/kW for 

smaller ones. Site preparation and installation costs vary significantly from location to location but 
generally add 30-70% to the total capital costs. 
 http://www.energy.ca.gov/distgen/equipment/microturbines/cost.html 

(b) LS=Lump Sum, EA=Each, MG=Million Gallons, SF=Square Feet 
 

5.2.2.1 Land Acquisition 

Roughly six (6) percent of the estimated project cost is associated with the land 
acquisition. This value assumes that the selected parcel can be purchased from the 
current landowners. The noted parcel, APN 063-0-040-160, is located at 5721 North 
Ventura Avenue, Ventura, CA 93001. The parcel is approximately 21.3 acres in area and 
is understood to be owned by the Brooks Institute, which operates a campus adjacent to 
the parcel’s south boundary. Based on County Tax Assessor records, the parcel is zoned 
for M2 – 10,000 square feet and had a 2012-13 property value of $3,759,992. The land 
value calculated in Table 5-1 assumes that a portion of the property can be purchased 
and the value is proportionate and consistent with the overall value of the entire property. 
In addition, the estimate includes an additional $150,000 for contingency and acquisition 
costs.  
 
Although the land acquisition estimate is based on a specific site, the costs are consistent 
with other industrial lots in the region. The Ojai Valley Sanitary District (OVSD) prepared a 
letter report (12 October 2012) investigating the potential cost of relocating the OVSD 
Treatment Plant, included as Appendix B. The report identified two industrial sites, 
located outside the floodplain, which provided a conceptual cost per acre of $75,000 and 
an acquisition cost estimate of $100,000. Based on this separate analysis, the value 
provided in Table 5-1 is consistent with the cost range that may be required for acquisition 
for a separate site in the Ventura River area.  

5.2.2.2 CHP Technology 

The basis of the construction cost estimate includes the use of microturbines. Based on 
discussions with the Ventura County Air Pollution Control District (APCD), the project will 
require a Best Available Control Technology (BACT) analysis that starts with fuel cells, 
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microturbines, and then spark ignited engines. Table 5-2 provides a basic comparison of 
the three technologies noted by APCD. 

Table 5-2 
CHP Comparison 

Description Reciprocating 
Engine 

Microturbine Fuel Cell 

Power Efficiency 22-40% 18-27% 30-63% 
Overall Efficiency 80% 65-75% 55-80% 

CHP Installed Costs 
($/kW) 

1,100-2,200 2,400-3,000 5,000-6,500 

O&M Costs ($/kWh) 0.009-0.022 0.012-0.025 0.032-0.038 
NOx (lb/MMBtu) 0.17 (lean burn) 0.015-0.036 0.0025-0.0040 

Source: Catalog of CHP Technologies, US Environmental Protection Agency Combined Heat and 
Power Partnership (December 2008) 

 
Fuel cells can provide the least impact with regards to emissions, since their primary 
power generation process does not involve combustion. However, the cost and reliability 
of fuel cells is of concern. The cost is two to three times more than the two alternatives, 
and while incentives exist for initial purchase of fuel cells, the ongoing cost can be 
excessive due to the need for shift catalyst replacement (3 to 5 years), reformer catalyst 
replacement (5 years) and stack replacement (4 to 8 years).  
 
The least cost alternative, reciprocating engines, would be challenging to implement due 
to poor emissions. Microturbines provide the appropriate balance of economics and 
emissions; this will be further reviewed in the subsequent BACT analysis.   

5.3 Environmental Review  
Environmental impacts and mitigation are a critical component of project feasibility. 
Avoiding environmental impacts was the driving factor for development of many of the 
“optimal site characteristics” addressed in Section 4. The site selected for further analysis 
was based on these criteria and should avoid several major fatal flaws as a result. To 
confirm this determination, a review of relevant and recent environmental documents was 
conducted and a preliminary CEQA Initial Study checklist was completed. The results are 
addressed in this section. 

5.3.1 Review of Recent Environmental Documents 
In November 2003, the City of Ventura (CEQA Lead Agency) issued an Environmental 
Impact Report for the Avenue Water Treatment Plant/ Foster Park Facility Improvements 
Project, which include the property north of the identified biodigester project site. Due to 
the proximity to the potential project site and the process nature of the Avenue WTP 
project, several of the potential impacts and associated mitigation measures present 
relevant similarities.  
 
The 2003 EIR included identification of two significant, unavoidable (Class I) impacts and 
several mitigable impacts (Class II), which are summarized in Table 5-3. Since the 
analysis included both the relevant Avenue WTP site as well as the Foster Park Wellfield 
site, only impacts at the Avenue WTP site were included in the table.  
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Table 5-3 
EIR Impact Summary (Avenue WTP) 

Description Class 
Proposed Site 

Relevance 
Loss of Mature Willow Trees at the WTP Site Class I None 

Construction Related Noise Impacts Class I Same 
Potential Decrease in Groundwater Levels Class II None 

Adverse effects on the Historic Properties of WTP site Class II None 
 

The information summarized in Table 5-3 provides insights into the potential challenges 
for the proposed biodigester site. As noted in the table, the only impact identified for this 
adjacent project that has relevance to the biodigester project is the noise related to 
construction activities. The biodigester facility also faces unique challenges that are 
specific to the proposed process. For example, odors would not be expected to be a 
concern for the Avenue WTP but could arise for the biodigester facility. These unique 
issues justify a more focused analysis. 

As noted in Section 4, the California Department of Resources Recycling and Recovery 
(CalRecycle), in June 2011, adopted the Anaerobic Digestion Initiative (AD Initiative) 
which led to preparation of a statewide Program Environmental Impact Report (EIR) for 
AD Facilities which was subsequently certified by CalRecycle. Although the Program EIR 
does not include horse manure as a feedstock, the mitigation measures developed as part 
of the effort will be useful in addressing challenges unique to biodigester facilities, such as 
odor. The Program EIR Mitigation Measures are included as Appendix C.  

5.3.2 CEQA Initial Study Checklist 
The CEQA process is often required for projects that require a discretionary approval and 
might result in physical changes to the environment. It is up to the lead agency to 
determine whether CEQA applies to a given project and as well as the level of CEQA 
review required.  Depending on the ultimate site location chosen, the lead agency for this 
potential biodigester project would likely be the Planning Department of the general 
purpose government whose geographic jurisdiction encompasses the project location [i.e. 
County of Ventura for a site located in the unincorporated portions of the Ventura River 
Watershed, or one of the two cities (i.e. Ojai or San Buenaventura) for a project site 
located within their respective city boundaries]. 
 
The first step of the CEQA process includes development of an Initial Study to determine 
the appropriate environmental document process for the project. For this evaluation, 
AECOM has reviewed available related environmental documents, including the EIR 
prepared for the adjacent Avenue WTP and the CalRecycle Program EIR for AD projects. 
Using these documents, AECOM has prepared a preliminary CEQA Initial Study checklist 
(included as Appendix D) to assist in identifying potential significant impacts and 
recommend the appropriate next steps. The Ventura County Initial Study Assessment 
Guidelines (July 2010) were also used in the preparation of this document.   
 
This environmental analysis contained in the preliminary Initial Study checklist is not 
intended to constitute a complete and comprehensive CEQA Initial Study checklist, but 
instead, to determine project feasibility related to environmental constraints. As such, the 



 December 
2013 

Ventura River Watershed Biodigester Feasibility Study        Page 63 of 76 

“Project Impact Degree of Effect” in Section B of this Initial Study should not be considered 
final, as a more refined project description and additional analysis will be required to 
determine the significance of impacts. However, based on this preliminary information it is 
evident that either a Mitigated Negative Declaration or Environmental Impact Report would 
be required. In addition, based on the current information available there does not appear 
to be any potentially significant impacts that cannot be mitigated.  
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5.4 Business Models   
The scope of this study does not address the optimal configuration of the proposed project 
Owner. The following summary is intended to outline alternatives and provide an analysis 
on the advantages and disadvantages of various options for both Owners and methods of 
project delivery. Should this project be implemented, there are various entities which could 
serve as the Owner, including an existing public agency, a new public agency formed 
under a joint powers authority or other contract mechanism, a private company or a 
community cooperative. Generally, private companies and community cooperatives could 
pursue a project using any of the methods described and more, since public contract code 
does not apply. However, for public agencies, project delivery methods are limited to only 
a select few methods which are summarized in the following section. The following 
sections are included to discuss community cooperatives and public agency 
implementation alternatives. 

5.4.1 Community Cooperatives 
A community cooperative (Co-op) is a business or organization owned by and operated for 
the benefit of those using its services, and are common in the healthcare, retail, 
agriculture, art and restaurant industries. In California, more than 10 million people are 
purported to belong to co-ops26. 

Unlike a for-profit business or corporation, the purpose of a co-op is to serve its members 
interests, rather than make a profit. Section 12201 of the Consumer Cooperative 
Corporation Law succinctly states that co-ops “are democratically controlled and are not 
organized to make a profit for themselves, as such, or for their members, as such, but 
primarily for their members as patrons.” For this reason, surplus revenues (income over 
expenses and investment) generated by the co-op is returned to members proportionate 
to their use of the cooperative, not proportionate to their “investment” or ownership share. 
These members pay taxes on this income, while the co-op is required to pay taxes on any 
income kept for investment or reserves. 

Prospective members join the co-op and become members by purchasing shares, though 
the amount of shares they hold does not affect the weight of their vote. Members are 
permitted voting power to control the direction of the co-op but an elected board of 
directors and officers typically runs the co-op. The board of directors are elected from 
within the membership.  

To form a co-op, a group of potential members must first agree on a common need and a 
strategy on how to meet that need. An organizing committee then conducts exploratory 
meetings, surveys, and cost and feasibility analyses before every member agrees with the 
business plan27.  Formation of a co-op requires completion of the following general steps:  

 Determine legal form of organization 

o Unincorporated associations 

o For-profit corporation 

                                                 
26 http://www.californiagreensolutions.com/cgi-bin/gt/tpl.h,content=1379  
27 National Cooperative Business Association, http://www.ncba.coop/ncba/about-co-ops 
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o Limited liability company and general partnership 

o Nonprofit “public benefit” or “mutual benefit” corporation 

o Cooperative corporation 

 Create Bylaws.  

 Create a Membership Application.  

 Conduct a Charter Member Meeting and Elect Directors.  

 Obtain Licenses and Permits.  

 Hiring Employees.  

Not all cooperatives are incorporated, though many choose to do so. For those seeking to 
incorporate, specifically for this project which is located in California, the Legal 
Sourcebook for California Cooperatives: Start-up and Administration (Baldwin, January 
2009) is a useful tool. The Sourcebook is written primarily as a resource for groups 
considering forming a cooperative and for members and management of existing 
cooperatives. The document provides both background information and sample 
documents for the organization of a new co-op and also provides existing co-ops with 
useful information, particularly related to administrative matters. 

Table 5-4 
Overview of Cooperatives 

Advantages Disadvantages 

 Less Taxation – Similar to an LLC, co-ops that 
are incorporated normally are not taxed on 
surplus earnings (or patronage dividends) 
refunded to members. 

 Funding Opportunities - Government-sponsored 
grant programs 

 Community involvement Opportunity – with a 
“one member-one vote” organization, smaller 
investors can have as much say as larger 
investors. 

 Schedule – Not limited by public contracting 
code. 

 Obtaining capital through investors 

 Lack of membership and 
participation can impact future 
facility operation 

 Formation and organization of the 
co-op may be a lengthy and 
contentious process 

 

Source: U.S. Small Business Administration http://www.sba.gov/content/cooperative  

5.4.2 Summary of Public Agency Alternatives 
A more traditional approach would utilize a public agency to develop, implement and 
support the project. This approach allows for various Owner configurations, including the 
following: 

 A single agency takes the lead. 

 New agency is formed. 
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 Project is completed by multiple agencies under a Memorandum of 
Understanding (MOU). 

 Project is completed by multiple agencies under a Joint Power Authority (JPA). 

With any of these options, the project would be lead by a public agency. Although the 
majority of public works projects are implemented using a standard approach, there have 
been relatively recent updates to public code that allow for alternative delivery methods. 
The standard approach and alternative delivery methods are described in general in this 
section, along with relevant public code. In addition, a summary of local Ventura County 
projects, which used alternative delivery methods, are provided for reference.  

5.4.2.1 Design-Bid-Build 

“Design-Bid-Build” (DBB) represents the typical approach to implementing public works 
projects. The process includes two separate and distinct phases requiring separate 
contracts, the phases include design and construction. The design phase can be 
completed in-house or using consultants which are selected based on a qualifications 
based selection (QBS) process. Federal, state and local public agencies are required by 
federal and California state law (Government Code 4525-4529) to use QBS to select 
engineering, land surveying and architectural services28. Following completion of the 
design work, final construction documents are issued for public bid, of which the lowest 
responsive, responsible bidder is awarded the project. Following award, the public 
infrastructure is constructed. Figure 5-10 illustrates the DBB relationship between the 
various entities.   

Figure 5-10 
Design-Bid-Build 

 

5.4.2.2 Design-Build 

The “Design-Build” (DB) process is a method of project delivery in which a single entity 
works under one contract with the project Owner to provide both design and construction 
services. Recent changes to public code provide the ability for public agencies to utilize 
this process under select conditions. Depending on the applicable public code, various 

                                                 
28 QBS Supporting Materials:  http://www.acec-ca.org/doc.asp?id=1532 
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limitations to the selection process are included. These statutes typically provide the 
opportunity to select based on “best value” which includes cost but can also include 
qualifications, life-cycle costs, safety and other factors. Based on the complexity of the 
project, the Owner may decide to select an “Owner’s Representative” to assist in 
developing the project concept, for inclusion in the procurement documents, and also 
provide construction phase services to ensure project design criteria and other 
requirements are met by the selected design-build team. Figure 5-11 illustrates the DB 
relationship between the various entities. 

Figure 5-11 
Design-Build 

 
 
 
 
 
 
 
 
 
 
 
 

 

5.4.2.3 Design-Build-Operate 

The “Design-Build-Operate” (DBO) model is an integrated partnership that combines the 
design and construction responsibilities of a DB process with long-term operations and 
maintenance services. Similar to DB and DBB, financing is provided by the public agency. 
The public agency continues to carry risk associated with changed conditions, including 
costs associated with energy, chemicals, hauling and other factors outside the control of 
the operating company. Figure 5-12 illustrates the DBO relationship between the various 
entities. 

Figure 5-12 
Design-Build-Operate 
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5.4.2.4 Design-Build-Operate-Finance 

The “Design-Build-Operate-Finance” (DBOF) process combines all the responsibilities for 
designing, building, operating and financing the project and assigns them to a single entity 
under one contract. Although there are multiple variations to the DBOF process, a 
common feature includes the use of revenue generated by the project to finance the debt. 
For example, photovoltaic systems are often delivered using a form of the DBOF process, 
referred to as a Power Purchase Agreement (PPA). Using this approach, public agencies 
are not required to expend any capital, design, operate and participate in the construction 
of the facility. Typically, agencies must only provide the land and agree to pay a set 
amount for the produced energy, which includes an agreed upon annual escalation. 
Figure 5-13 illustrates the DBOF relationship between the various entities. 

Figure 5-13 
Design-Build-Operate-Finance 

 

5.4.2.5 Construction Manager at Risk 

The construction manager at risk (CM at risk) and construction manager and general 
contractor (CM/GC) process involves an Owner completing a design process and then 
selecting a construction management firm to take responsibility for project construction. 
The CM is typically selected on “best value” and agrees to deliver the project to the Owner 
for a not to exceed guaranteed maximum price. The CM completes the project through 
award of contracts to individual trade contractors to complete specific portions of the work, 
with selection based on criteria determined by the CM (i.e. lowest bidder, relationship, 
qualifications, etc). The CM manages construction of the work by the trade contractors. 
The CM may also complete portions of the work, in which case the CM is serving in a 
CM/GC capacity. Due to public contract code, utilizing the CM/GC approach is limited and 
typically requires specific statutory authority or use of a modified CM/GC approach that 
includes awarding trade contractors using only lowest bid as the selection criteria. This 
approach is commonly used in the private sector and could be utilized should a private 
entity or cooperative serve in the Owner role. Figure 5-14 illustrates the CM/GC 
relationship between the various entities. 
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Figure 5-14 
CM/CG 

 

 

 
 
 
 
 
 
 
 
 

 
 
 

5.4.2.6 Relevant Legal Statutes 

Table 5-5 provides a selection of statutes, considered relevant to the proposed biodigester 
project, for future reference and review should the project by implemented.  

Table 5-5 
Alternative Delivery Legal Statutes 

Project Delivery 
Method Public Agencies Covered Statute 

Design/Build All Cities 
PCC 20175.2, AB 
642(a) 

Design/Build Counties PCC 20133 

Design/Build 
“Qualified Entity” considered to include 

cities, counties, and special districts 
PCC 20193(b) 

Public Private 
Partnership (i.e. 

DB, DBO, DBOF) 

“Public Agency” considered to include 
cities, counties, special districts, joint 

power authorities, etc. 

GC 4217.10-4117.18 
“Energy Conservation 
Contracts”(c) 

Public Private 
Partnership (i.e. 

DB, DBO, DBOF) 

“Local Government Agency” 
considered to include cities, counties, 

special districts, joint power authorities, 
etc. 

GC 5956-5956.10 
“Infrastructure 
Financing Act”(d) 

(a) Applies to projects over $1 million. 
(b) Limited to 20 projects in these categories: (1) regional and local wastewater treatment facilities, 

(2) regional and local solid waste facilities, and (3) regional and local water recycling facilities.  
(c) Allows agencies to enter into ground lease with private contractor who constructs energy 

conservation facility and sells discounted energy to the agency for a period of years (20-30), 
before the agency takes possession of the facility. 

(d) Authorizes any combination of: study, plan, design, construct, develop, finance, maintain, 
rebuild, improve, repair or operate. Can only be applied to revenue generating projects.  

(e) Source: “Alternative Project Delivery Methods for Public Works Projects in California”, Gehrig 
(2009) 
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5.4.3 Local Examples of Alternative Business Models 
Alternative delivery methods are not new within Ventura County, but have actually been 
increasing in use, specifically for large scale projects. Table 5-6 provides a partial list of 
known alternative delivery projects completed within Ventura County. The noted public 
agencies utilized varying statutes from Table 5-7 to complete their respective alternative 
delivery methods. The use of said statutes depended on the type of project, review of 
relevant statutes by legal counsel and the type of public agency which was serving as the 
Owner (i.e. city, county, etc.). 

Table 5-6 
Alternative Delivery in Ventura County 

Owner Project 
Delivery 
Method 

Year 
Complete 

Thousand Oaks 600 kW Photovoltaic System DBOF(a) 2007 
City of Fillmore Wastewater Treatment Plant DBO 2009 

City of Santa Paula Wastewater Treatment Plant DBOF 2010 
County of Ventura Wastewater Treatment Plant DB 2010 
Ventura Regional 
Sanitation District 

Toland Road Drying Facility DB 2010 

County of Ventura 1 MW Photovoltaic System – Moorpark DB 2012 

County of Ventura 
1 MW Photovoltaic System – Todd Road 

Jail 
DB Est. 2013 

County of Ventura Medical Facility DB Est. 2016 
(a) Power Purchase Agreement (20 year). 

5.4.4 Summary of Alternative Delivery 
Table 5-7 provides a summary of the various project delivery methods identified in Section 
5.4.2 and includes the benefits and challenges presented by each approach. 

Table 5-7 
Alternative Delivery Method Comparison 

Method Benefits Challenge 

DBB 

 Provides transparency 
 Established and well understood by 

public agencies 
 Provides more control over design 

features, including aesthetics 

 Cannot award based on experience, 
financial capacity, references, safety 
record, etc. 

 Extended schedule 
 Requires complete design focused on a 

single technology (reduced 
competitiveness) 

DB 

 Faster delivery 
 Reduced risk, minimize litigation 
 Single responsibility 
 Provide technology flexibility and 

innovation 
 Designer and Contractor working 

together can provide efficiencies 

 Less control over design features 
 Limited access for small contractors 
 Limited assurance of quality control 
 Owner’s intent must be completely 

defined 
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Method Benefits Challenge 

DBO 

 Same benefits as DB 
 Less exposure to risk during operation 
 Potentially reduced O&M cost through 

efficiency 
 Get plant operation skill sets and time to 

train local workers 

 Same challenges as DB 
 Less operational flexibility 

DBOF 

 Same benefits as DBO, with initial costs 
amortized over the project life.  

 Less Owner risk 
 Expedited schedule 
 Get plant operation skill sets and time to 

train local workers 

 Same challenges as DBO 
 Overall project cost increasing due to 

increased cost of money and inclusion 
of company profits. 

CM/GC 

 Owner has input 
 Optimize schedule, reduce cost 
 Equipment selection flexibility 
 Contractor selected on qualifications 

 Owner has two contracts to coordinate 
 Schedule longer than DB 
 Change order risk 
 No process guarantee 

 

5.4.5 Recommendation 
Due to the level of sophistication and opportunities for innovation within the overall 
treatment process, a DB delivery approach is well suited for this project. In addition, due to 
the opportunities to limit risk and potentially reduce O&M costs, including continued facility 
operation, a DBO option should be considered. The decision to utilize private financing, 
via a DBOF, should be considered but will ultimately be decided based on the final project 
Owner and their respective financial condition. As such, two public Owner alternatives are 
recommended as feasible, a DBO using public financing (public-public) and a DBOF 
(public-private) that is funded by future facility revenues (i.e. tipping fees, energy 
production, etc).  

In addition, due to the level of community engagement and potential interest by those 
utilizing the services provided by the facility, a co-op could also be viable option. Although 
this approach faces obstacles related to financing and organization, there is significant 
benefit provided by incentivizing those producing the feedstock to utilize the facility.  

Table 5-8 provides a brief comparison of the three options (public-public, public-private 
and co-op) with relation to several key factors.  

Table 5-8 
Project Delivery Method Comparison 

Category Public-Public Public-Private Co-op 
Delivery Complexity - + - 

Flexibility - - + 
Investment and Grant 

Funding
- + + 

Startup Schedule - + - 
Community Involvement 0 0 + 

Stability + + - 
Risk Exposure - + - 

+ Advantage, - disadvantage, and 0 is neutral 
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Section 6: Implementation Plan 

6.1 Objective  
The focus of this section is to develop an Implementation Plan which includes an analysis 
calculating the rate of return and an overall project schedule. The spreadsheet-style 
financial analysis will be based on value inputs developed in coordination with local 
utilities, haulers, operators, proposed equipment manufacturer and various Stakeholders. 
The overall project schedule will include major milestones and identify lead agency 
responsibilities. As agreed upon with VRWC and W2E, this section is intended to address 
the following questions: 
 

 What is the economic feasibility of the project? 

 What is the financial impact of the preferred delivery methods? 

 How long will this project take to implement? 

 What are the key next steps? 

 

6.2 Business Model 

This section provides a summary of the approach used in developing a business model for 
use in calculating the estimated rate of return for the proposed project.  

6.2.1 Key Assumptions 

The outcome of the financial analysis is mainly driven by the assumptions used as inputs 
to the model (see also Section 5 for reference). Table 6-1 provides a summary of key 
assumptions, and a description of the source or validation. 

 

Table 6-1 
Key Assumptions 

Input Justification 

Capital Cost $8.67M per TM No. 3 (Table 2-1) 

Rate of Return 8%, this is specific to the private-public alternative. 

Private Financing 
6.89% average of all banks for loans over $100k, range of 6.00% to 
8.19% is noted based on data from Federal Reserve.29 

                                                 
29 Small Business Rate Report. Businessweek. Retrieved February 19, 2013, from 

http://www.businessweek.com. 
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Input Justification 

Public Financing 

4%, State of California Recycling Market Development Zone Loan 
Program ($2M limit, can be used for real estate purchase). Interest 
rates for this program are set equal to the State’s Surplus Money 
Investment Fund (SMIF) rate, but no less than 4%. This value is used 
as it represents a conservative approach. 

The Energy Conservation Assistance Act (ECAA) created low interest 
loans through the California Energy Commission. The program 
provides 1% interest loans, up to $3M, for public agencies, including 
counties and special districts; non-profit institutions are not eligible for 
these funds. Eligible projects include “energy generation including 
renewable energy and combined heat and power projects”. Projects 
must be repaid from savings within 15 years, including principal and 
interest. This results in an approximate 13-year simple payback. 30 

Alternatively, a public agency with sufficient internal funds could 
consider self-financing the project which avoids the need to pay 
interest and transaction costs. The County of Ventura used this 
approach for the recently completed $5M 1-MW photovoltaic system 
at the Moorpark Water Reclamation Facility.  

Discount Rate 
1.1% Real interest rate forecast for 30-year Treasury Notes and 
Bonds; these real rates are recommended to be used for discounting 
constant-dollar flows, as is required in cost-effectiveness analysis.31 

Throughput 
Varies between 5,000 tons/year (year 0-1) to 21,000 (year 5-30). See 
Section 6.2.1.2 for details. 

Generation  
Varies between 607,000 kW-hrs/year (year 0-1) to 2,289,000 kW-
hrs/year (year 5-30). See Section 6.2.1.2 for details. 

O&M Escalation 3.5% 

Tipping Fee 
Range of $22/ton to $35/ton(a), former is assumed for Alternative 1 
and 2; latter is used for Alternative 2A. 3.5% annual escalation.  

O&M  $33/ton-yr. See Section 6.2.1.1. 

Digestate/Fertilizer 

Although this byproduct can be used within the agricultural market, the 
value is unknown in Ventura County. To provide a conservative 
financial evaluation, no revenue is applied to this material. A market 
analysis will be required based on final technology selection, inputs, 
and product quality. 

Power Purchase(b)  
$0.09274/kW-hr. Based on 25-Year agreement with Southern 
California Edison (SCE), California Renewable Energy Small Tariff 
(CREST). 4.5% Annual escalation. 

                                                 
30 Energy Efficiency Financing. The California Energy Commission. Retrieved February 19, 2013 

from http://www.energy.ca.gov/efficiency/financing/#eligibility  
31 Memorandum for the Heads of Departments and Agencies (2013, January 24). 2013 Discount 

Rates for OMB Circular No. A-94. Executive Office of the President, Office of Management and 
Budget.  

 



 December 
2013 

Ventura River Watershed Biodigester Feasibility Study        Page 74 of 76 

Input Justification 

Incentive 

$0.50/W for microturbines; 50% paid up front and 50% paid over the 
following 5 years. The Self-Generation Program is a rebate offered by 
the State of California for CHP/Cogeneration projects. Incentive is 
capped at 3 MW. Started in 2001 and expires in 2016.  

Incentive 

$0.022/kW-hr for 10 year term, per Renewable Electricity Production 
Tax Credit (PTC). Federal program applies only to Corporations. This 
credit became effective in January 2013 and requires that construction 
is started by December 31, 2013. For purposes of this analysis, this 
tax credit (or one similar) is assumed to be extended beyond 2013. 

(a) As noted in Section 3, Harrison currently provides containers, which can be filled to 2.5 feet, which is 
estimated at approximately 16 cubic yards. Based on a ratio of 50 percent horse manure and 50 
percent bedding and density of 63 lb/cubic-feet and 2.5 lb/cubic-feet, respectively, each container 
provides approximately seven tons of comingled horse waste and bedding. Currently, this waste is 
delivered to either Ojai Valley Organics at $165/container (same price for green waste), equating to 
$23.57/ton, or Agromin at $36.55/ton (same price for green waste). 

(b) Upgrading the generated biogas to biomethane (BioCNG) for vehicle fuel or pipeline injection was not 
studied further due to high associated capital costs (upgrading equipment, fueling station, CNG 
vehicle purchase or conversion). In order to meet Air Resources Board clean air requirements, 
upgrades may be necessary before gas can be utilized for power generation. 

 

6.2.1.1 Operation and Maintenance 

Table 6-2 provides a detailed summary of the ongoing costs associated with operation 
and maintenance of the proposed facility. 

Table 6-2 
Detailed O&M Estimate 

Description Annual Cost 

Annual Fees $23,000 

Repair and Maintenance $100,000 

Personnel $84,000 

Consumables $120,000 

Leasing (Machinery) $27,000 

Cost per Year $354,000 
Source: Based on estimate provided by Organic 
Services (2012). Reduced repair and maintenance, and 
consumables by 50 percent to adjust from 800 kW to 
400 kW.  

Based on the estimated annual O&M cost of $354,000/yr from Table 6-2 and the 
associated throughput of 10,700 ton/year, a per unit cost of $33/ton-yr is calculated for the 
financial analysis, and is reflected in Table 6-1.   

6.2.1.2 Annual Throughput and Generation 

The economic feasibility of the proposed project is dependent on a positive cash flow 
which is solely dependent on two values, tipping fees from delivered feedstock and energy 
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generation. Since the feedstock is reliant on delivery from potentially hundreds of 
individual horse owners, a ramping up period is expected and is estimated in Table 6-3.  

Table 6-3 
Annual Throughput/Generation Estimate 

Year 
Quantity 

(tons) 
Generation 
(kW-hrs)(a) Notes 

0-1 5,000 607,000 50 percent of identified horse manure/bedding. 

1-2 10,700 1,214,000 100 percent of identified horse manure/bedding. Based 
on 1,250 horses per Section 3. 

2-5 16,000 1,682,000 100 percent of identified horse manure/bedding and 75 
percent of identified green waste (assumes not all green 
waste will be or can be routed to facility). 

5-30 21,000 2,289,000 150 percent of identified horse manure/bedding and 75 
percent of identified green waste. Section 3 noted that 
actual horse count for the entire Ventura River area 
may be up to 240 percent of the original horse count 
(estimated 2,000 to 3,000). 

(a) Generation based on energy potential calculations provided in Table 3-7 of Section 3. 
 

6.2.2 Financial Analysis 
Using the data developed in Section 6.2.1, a spreadsheet model was developed using 
Quantrix software. This software was selected as it provides the ability to manipulate 
various inputs and easy viewing of financial modeling and projections. The results 
generated from this exercise are intended to provide a general understanding of the 
potential payback period for the proposed project. To provide an analysis representing the 
range of potential project delivery scenarios that the project may take, two main 
alternatives were identified and are summarized below. 

1. Alternative 1: Private – Private sector ownership, operation and financing.  
 
2. Alternative 2A: Public – Public-Private partnership, with public ownership and financing 

and private operation. 

Using the Quantix software and the two scenarios summarized above, a year-by-year 
cash flow analysis was developed and is included in Appendix E. The results of the 
analysis were used to determine the economic viability of the project, which was based on 
a presence of positive net cash flow, a positive net present value (NPV) on net cash flow 
and a positive internal rate of return (IRR) on net cash flow in excess of the desired 
threshold level. Based on this analysis, Alternative 1 provides a negative NPV of $9.9M 
and Alternative 2A provides a negative NPV of $5.4M. With regards to net cash flow, 
Alternative 2A does provide some positive but the IRR is negative at 19.9%. As such, 
neither option is determined to be economically viable based on the stated criteria.  

In comparing the two alternatives, it is noted that the low interest financing provided by the 
public alternative does present a significant benefit, but it is not enough to push the project 
into economic viability. Another significant factor identified in the analysis is the tipping fee 
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associated with the feedstock. To determine the impact of modifying this value, Alternative 
2B was created that applies a tipping fee of $35/ton, which is at the high end of the current 
market price for the area as noted in Table 6-1. In addition, the feedstock is assumed to 
ramp up to full horse manure/bedding capacity in the first year, as opposed to in Year 2 as 
was assumed in both original alternatives. With this modification the NPV becomes 
positive at $6M and significant positive net cash flow results in a positive IRR of 11.7%. 
Based on this result, Alternative 2B represents an economically viable project. 

The economic analysis included in Appendix E is summarized in Table 6-4.  

Table 6-4 
Summary of Economic Analysis 

Scenario IRR NPV 

Alternative 1 - Private 0(a) -$9.9M 

Alternative 2A – Public -19.9% -$5.4M 

Alternative 2B – Public(b) 11.7% $6.0M 

(a) Alt1 provides no positive net cash flow, which results in no 
IRR. 

(b) As noted in Section 6.2.2, the difference between Alt 2A and 
2B is the value used for the tipping fee; $22/ton and $35/ton, 
respectively. In addition, the feedstock is assumed to ramp up 
to full horse manure/bedding capacity in the first year for Alt 
2B, as opposed to in Year 2 as is the case for Alt 1 and Alt 2A. 

6.2.3 Project Schedule 
Using best management practices, a facility development project schedule outline was 
developed that encompasses potential public and public-private (co-op) facility ownership, 
financing and operating business models.  

The schedule includes the following five major facility development tasks: Owner 
Formation, Project Development, Environmental Impact Report, Procurement, and 
Construction. For completion of all five major tasks, the estimated duration is nearly a 
1,070 working days or 49 months. For purposes of this Feasibility Study, CEQA 
preparation, review and certification are estimated to take up to one-full year. 
Approximately a third of the project duration is required for construction and start-up, 
which is estimated at 15 months. 

Assuming that facility-site acquisition is secured without controversy, there exist 
opportunities to expedite the project including: streamlining and optimizing the competitive 
selection process by contracting directly with the technology provider and creatively-
utilizing the design-build-operate-finance model. However, implementation of such facility 
development process optimization options requires that the facility Owner (i.e. private co-
op) not be bound by a legally-proscribed qualifications-based selection process [such as 
the case with public-entity facility owners]. If successful, such optimization processes 
could reduce project delivery by up to six months.  

The project development timelines shown, included as Appendix F, are assumed to 
represent a realistic, though conservative project development duration period for each 
schedule.  
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Name:
Location:
Capital and O&M Costs:
Annual Throughput (TPY) per Feedstock:
Date of Operation:
Output (biogas, solids, liquids, etc.):
Solids Utilization (i.e. land applied):
Biogas Utilization (i.e. electricity gross and net):
Feedstocks:
Name:
Location:
Capital and O&M Costs:
Annual Throughput (TPY) per Feedstock:
Date of Operation:
Output (biogas, solids, liquids, etc.):
Solids Utilization (i.e. land applied):
Biogas Utilization (i.e. electricity gross and net):
Feedstocks:
Name:
Location:
Capital and O&M Costs:
Annual Throughput (TPY) per Feedstock:

Bio-Digester Feasibility Study - Technology Questionnaire

Criteria 1 - Similar Facilities
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8/16/2012 Technology Questionnaire 1

Annual Throughput (TPY) per Feedstock:
Date of Operation:
Output (biogas, solids, liquids, etc.):
Solids Utilization (i.e. land applied):
Biogas Utilization (i.e. electricity gross and net):
Feedstocks:
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PLEASE ATTACH ANY MARKETING MATERIALS OR PHOTOS ILLUSTRATING A SIMILAR EXISTING PLANT - WE WILL BE
PREPARING A MOCK UP FOR THE CLIENT.

If other similar facilities exist, please include projects on separate attachment.

8/16/2012 Technology Questionnaire 1



Criteria 2 - Feedstock Flexibility
Confirm the expected optimum blend of feedstocks noted in the cover letter. For example, will your technology perform
better with a higher percentage of food waste, horse manure, etc.? Explain the flexibility and limitations your technology
provides in operating with varying feedstock ratios.

Criteria 3 - Biogas Production
Based on the optimum feedstock blend determined in Criteria 2, please provide a conceptual estimate for biogas production.
How does this compare with the biogas production of the currently stated feedstocks?

8/16/2012 Technology Questionnaire 28/16/2012 Technology Questionnaire 2



Criteria 4 - Footprint Requirements
What are the footprint requirements for your technology, materials storage, composting, pre-treatment, digestion or other
required support systems? What type of access is required? Can you provide a simplified process flow diagram and sample
layout?

Criteria 5 - Capital Cost
For the optimum system described in Criteria 3, summarize the conceptual level total project cost. If possible, can a cost
breakdown be provided. Please list any assumptions used in the cost estimate.

8/16/2012 Technology Questionnaire 38/16/2012 Technology Questionnaire 3



Describe what air emissions are expected? Are air scrubbing units required, flares or other emission systems?

What are the expected annual O&M costs, man hours, and level of expertise? Can you provide an annual O&M contract for
the provided system?

Criteria 7 - O&M Requirements

Criteria 6 - Air Emissions

8/16/2012 Technology Questionnaire 48/16/2012 Technology Questionnaire 4
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Appendix C 
Mitigation Measures 

 



 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
7
 

E
S

A
 / 

2
09

1
34

 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

5.
 A

ir 
Q

ua
lit

y 
an

d 
G

re
en

ho
us

e 
G

as
 

 
 

 
Im

p
ac

t 
5.

1
: 

C
on

st
ru

ct
io

n 
an

d 
op

e
ra

tio
ns

 o
f A

D
 fa

ci
lit

ie
s 

w
ith

in
 C

al
ifo

rn
ia

 w
o

ul
d 

re
su

lt 
in

 e
m

is
si

on
s 

of
 c

rit
er

ia
 a

ir 
po

llu
ta

nt
s 

at
 le

ve
ls

 th
at

 c
ou

ld
 s

ub
st

an
tia

lly
 c

on
tr

ib
ut

e 
to

 a
 

po
te

nt
ia

l v
io

la
tio

n 
of

 a
pp

lic
ab

le
 a

ir 
qu

al
ity

 s
ta

nd
a

rd
s 

or
 to

 
no

na
tt

ai
nm

en
t c

o
nd

iti
on

s.
  

M
ea

su
re

 5
.1

a:
 A

pp
lic

an
ts

 s
ha

ll 
pr

ep
ar

e 
an

d
 s

ub
m

it 
an

 A
ir 

Q
ua

lit
y 

T
ec

hn
ic

al
 R

ep
or

t a
s 

pa
rt

 o
f t

he
 

en
vi

ro
nm

en
ta

l a
ss

es
sm

en
ts

 fo
r 

th
e 

de
ve

lo
pm

en
t o

f f
ut

ur
e 

A
D

 f
ac

ili
tie

s 
on

 a
 s

pe
ci

fic
 p

ro
je

ct
-b

y-
pr

oj
ec

t 
ba

si
s.

 T
he

 te
ch

ni
ca

l r
ep

or
t s

ha
ll 

in
cl

ud
e 

an
 a

na
ly

si
s 

of
 p

ot
en

tia
l a

ir 
qu

al
ity

 im
pa

ct
s 

fo
r 

al
l s

te
ps

 o
f t

he
 p

ro
je

ct
 

(in
cl

ud
in

g 
a 

sc
re

en
in

g 
le

ve
l a

na
ly

si
s 

to
 d

et
er

m
in

e 
if 

co
ns

tr
uc

tio
n 

a
n

d
 o

p
e

ra
tio

n
 [

fo
r 

a
ll 

on
-s

ite
 p

ro
ce

ss
es

, 
in

cl
ud

in
g 

an
y 

en
d-

us
e 

an
d 

di
sp

os
al

 m
et

ho
ds

] 
re

la
te

d
 c

ri
te

ri
a

 a
ir

 p
o

llu
ta

n
t 

e
m

is
si

o
n

s 
w

o
u

ld
 e

xc
e

e
d

 
a

p
p

lic
a

b
le

 a
ir

 d
is

tr
ic

t 
th

re
sh

ol
ds

, a
s 

w
el

l a
s 

gr
ee

nh
ou

se
 g

as
 (G

H
G

) e
m

is
si

on
s 

an
d 

an
y 

he
al

th
 r

is
k 

as
so

ci
at

ed
 w

ith
 t

ox
ic

 a
ir 

co
nt

am
in

an
ts

 (
T

A
C

s)
 f

ro
m

 a
ll 

A
D

 fa
ci

lit
y 

so
ur

ce
s)

 a
nd

 r
ed

uc
tio

n 
m

ea
su

re
s.

 
P

re
pa

ra
tio

n 
of

 th
e 

te
ch

ni
ca

l r
ep

or
t s

ho
ul

d 
be

 c
oo

rd
in

at
ed

 w
ith

 th
e 

ap
pr

op
ria

te
 a

ir 
di

st
ric

t a
nd

 s
ha

ll 
id

en
tif

y 
co

m
pl

ia
nc

e 
w

ith
 a

ll 
ap

pl
ic

ab
le

 N
ew

 S
ou

rc
e 

R
ev

ie
w

 a
nd

 B
es

t A
va

ila
bl

e 
C

o
n

tr
o

l T
ec

hn
ol

og
y 

(B
A

C
T

) 
re

qu
ire

m
en

ts
. T

he
 te

ch
ni

ca
l r

ep
or

t s
ha

ll 
id

en
tif

y 
al

l p
ro

je
ct

 e
m

is
si

on
s 

fro
m

 p
er

m
itt

ed
 (s

ta
tio

na
ry

) a
nd

 n
on

-
pe

rm
itt

ed
 (m

ob
ile

 a
nd

 a
re

a)
 s

ou
rc

es
 a

nd
 m

iti
ga

tio
n 

m
ea

su
re

s 
(a

s 
ap

pr
o

pr
ia

te
) 

de
si

gn
ed

 to
 r

ed
uc

e 
si

gn
ifi

ca
nt

 
em

is
si

on
s 

to
 b

el
ow

 th
e 

ap
pl

ic
ab

le
 a

ir 
di

st
ric

t t
hr

es
ho

ld
s 

of
 s

ig
n

ifi
ca

n
ce

, 
an

d 
if 

th
es

e 
th

re
sh

ol
ds

 c
an

no
t b

e 
m

et
 w

ith
 m

iti
ga

tio
n,

 th
en

 th
e 

in
di

vi
du

al
 A

D
 fa

ci
lit

y 
pr

oj
ec

t c
ou

ld
 r

eq
ui

re
 a

dd
iti

on
al

 C
E

Q
A

 r
ev

ie
w

 o
r 

ad
di

tio
na

l m
iti

ga
tio

n 
m

ea
su

re
s.

 

M
ea

su
re

 5
.1

b
: 

A
pp

lic
an

ts
 s

ha
ll 

re
qu

ire
 c

on
st

ru
ct

io
n 

co
nt

ra
ct

or
s 

an
d 

sy
st

em
 o

pe
ra

to
rs

 to
 im

pl
em

en
t t

he
 

fo
llo

w
in

g 
B

es
t M

an
ag

em
en

t P
ra

ct
ic

es
 (

B
M

P
s)

 a
s 

ap
pl

ic
ab

le
 d

ur
in

g 
co

ns
tr

uc
tio

n 
an

d 
op

e
ra

tio
ns

: 

 
F

a
ci

lit
ie

s 
sh

a
ll 

b
e

 r
e

q
u

ir
e

d
 t

o
 c

o
m

p
ly

 w
ith

 t
h

e
 r

u
le

s 
a

n
d

 r
e

g
u

la
tio

n
s 

fr
o

m
 t

h
e

 a
pp

lic
ab

le
 A

ir 
Q

ua
lit

y 
M

an
ag

e
m

en
t D

is
tr

ic
t (

A
Q

M
D

) 
or

 A
ir 

P
ol

lu
tio

n 
C

on
tr

ol
 D

is
tr

ic
t (

A
P

C
D

).
  

 
F

ac
ilit

ie
s 

sh
al

l r
eq

ui
re

 s
ub

st
ra

te
 u

nl
oa

di
ng

 a
nd

 p
re

-p
ro

ce
ss

in
g 

ac
tiv

iti
es

 to
 o

cc
ur

 in
do

or
s 

w
ith

in
 e

nc
lo

se
d,

 
ne

ga
tiv

e 
pr

es
su

re
 b

ui
ld

in
gs

. C
ol

le
ct

ed
 fo

ul
 a

ir 
(in

cl
u

di
ng

 v
ol

at
ile

 o
rg

an
ic

 c
om

po
un

ds
 (

V
O

C
s)

 o
ff-

ga
ss

ed
 fr

om
 u

nd
ig

es
te

d 
su

bs
tr

at
es

) 
sh

ou
ld

 b
e 

tr
ea

te
d 

vi
a 

bi
of

ilt
er

 o
r 

ai
r 

sc
ru

bb
in

g 
sy

st
em

.  

 
U

se
 e

qu
ip

m
en

t 
m

ee
tin

g,
 a

t a
 m

in
im

um
, T

ie
r 

II 
em

is
si

on
 s

ta
nd

ar
ds

. 

 
M

in
im

iz
e 

id
lin

g 
tim

e 
ei

th
er

 b
y 

sh
ut

tin
g 

eq
ui

pm
en

t o
ff 

w
he

n 
no

t i
n 

us
e 

or
 r

ed
uc

in
g 

th
e 

tim
e 

of
 id

lin
g 

to
 

5 
m

in
ut

es
 (

as
 r

e
qu

ire
d 

b
y 

th
e 

st
at

e 
ai

rb
or

ne
 t

o
xi

cs
 c

on
tr

ol
 m

ea
su

re
 [

T
itl

e 
13

, §
24

85
 o

f t
he

 
C

al
ifo

rn
ia

 C
od

e 
of

 R
eg

ul
at

io
ns

])
. 

P
ro

vi
de

 c
le

ar
 s

ig
na

ge
 th

at
 p

os
ts

 t
hi

s 
re

qu
ire

m
en

t f
or

 w
or

ke
rs

 a
t 

th
e 

en
tr

an
ce

s 
to

 t
he

 s
ite

. 

 
M

ai
nt

ai
n 

al
l e

qu
ip

m
en

t i
n 

pr
op

e
r 

w
o

rk
in

g 
co

nd
iti

on
 a

cc
or

di
ng

 to
 m

an
uf

ac
tu

re
r’s

 s
pe

ci
fic

at
io

ns
.  

 
U

se
 e

le
ct

ric
 e

qu
ip

m
en

t 
w

he
n 

po
ss

ib
le

. 

F
or

 p
ro

je
ct

s 
th

at
 a

re
 u

na
bl

e 
to

 u
se

 in
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
s 

du
e 

to
 a

ir 
d

is
tr

ic
t 

re
g

u
la

tio
n

s 
(i

.e
.,

 N
O

x 
e

m
is

si
o

n
 li

m
its

),
 o

th
e

r 
o

p
tio

n
s 

fo
r 

g
e

n
e

ra
tin

g
 r

e
n

e
w

a
b

le
 e

n
e

rg
y 

fr
o

m
 b

io
g

a
s 

sh
o

u
ld

 b
e

 c
o

n
si

d
e

re
d

. 
O

th
e

r 
o

p
tio

n
s 

th
a

t 
sh

o
u

ld
 b

e
 e

va
lu

a
te

d
 f

or
 u

si
n

g 
bi

og
as

 o
r 

bi
om

et
ha

ne
 a

s 
an

 e
ne

rg
y 

so
ur

ce
 in

cl
ud

e:
 

u
se

 a
s 

a
 t

ra
n

sp
o

rt
a

tio
n

 f
u

e
l (

co
m

p
re

ss
e

d
 b

io
m

e
th

a
n

e
),

 u
se

 in
 f

u
e

l c
e

lls
 t

o
 g

e
n

e
ra

te
 c

le
a

n
 

e
le

ct
ri

ci
ty

, 
u

se
 f

o
r 

o
n

-s
ite

 h
e

a
tin

g
, 

o
r 

in
je

ct
io

n
 o

f 
b

io
m

e
th

a
n

e
 in

to
 t

h
e

 u
til

ity
 g

a
s 

p
ip

e
lin

e
 s

ys
te

m
. 

If
 

th
e

re
 a

re
 o

th
e

r 
lo

w
e

r 
N

O
x 

a
lte

rn
a

tiv
e

 t
e

ch
n

o
lo

g
ie

s 
a

va
ila

b
le

 a
t 

th
e

 t
im

e 
of

 A
D

 fa
ci

lit
y 

de
ve

lo
pm

en
t,

 
th

es
e 

sh
ou

ld
 b

e 
co

ns
id

er
ed

 a
s 

w
el

l d
ur

in
g 

th
e 

fa
ci

lit
y 

de
si

gn
 p

ro
ce

ss
.  

S
LS

M
 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
8
 

E
S

A
 / 

2
09

1
34

 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

Im
p

ac
t 

5.
2

: 
O

pe
ra

tio
n 

of
 A

D
 f

ac
ili

tie
s 

in
 C

al
ifo

rn
ia

 c
ou

ld
 

cr
ea

te
 o

bj
ec

tio
na

bl
e 

od
or

s 
af

fe
ct

in
g 

a 
su

bs
ta

nt
ia

l n
um

be
r 

of
 

pe
op

le
.  

M
ea

su
re

 5
.2

a:
 A

pp
lic

an
ts

 fo
r 

th
e 

de
ve

lo
pm

en
t o

f A
D

 fa
ci

lit
ie

s 
sh

al
l c

om
pl

y 
w

ith
 a

pp
ro

pr
ia

te
 lo

ca
l l

an
d 

us
e 

pl
an

s,
 p

ol
ic

ie
s,

 a
nd

 r
eg

ul
at

io
ns

, i
nc

lu
di

ng
 a

pp
lic

ab
le

 s
et

ba
ck

s 
an

d 
bu

ffe
r 

ar
ea

s 
fr

om
 s

en
si

tiv
e 

la
nd

 u
se

s 
fo

r 
po

te
nt

ia
lly

 o
d

or
ife

ro
us

 p
ro

ce
ss

es
.  

M
ea

su
re

 5
.2

b
: 

If
 a

n 
A

D
 fa

ci
lit

y 
ha

nd
le

s 
co

m
po

st
ab

le
 m

a
te

ria
l a

nd
 is

 c
la

ss
ifi

ed
 a

s 
a 

co
m

po
st

ab
le

 
m

at
er

ia
l h

an
dl

in
g 

fa
ci

lit
y,

 th
e 

fa
ci

lit
y 

m
us

t d
ev

el
op

 a
n 

O
do

r 
Im

pa
ct

 M
in

im
iz

at
io

n 
P

la
n 

(O
IM

P
) 

pu
rs

ua
nt

 t
o 

14
 

C
C

R
 1

78
63

.4
. 

O
th

er
w

is
e,

 a
pp

lic
an

ts
 s

ha
ll 

de
ve

lo
p 

an
d 

im
pl

em
en

t a
n 

O
do

r 
M

an
ag

e
m

en
t P

la
n 

(O
M

P
) 

th
at

 in
co

rp
or

at
es

 e
qu

iv
al

en
t o

do
r 

re
du

ct
io

n 
co

nt
ro

ls
 fo

r 
di

ge
st

er
 o

p
er

at
io

ns
 a

nd
 is

 c
on

si
st

en
t w

ith
 lo

ca
l 

ai
r 

di
st

ric
t o

do
r 

m
an

ag
em

en
t 

re
qu

ir
em

en
ts

. T
he

se
 p

la
ns

 s
ha

ll 
id

en
tif

y 
an

d 
d

es
cr

ib
e 

po
te

nt
ia

l o
do

r 
so

ur
ce

s,
 a

s 
w

el
l a

s 
id

en
tif

y 
th

e 
po

te
nt

ia
l, 

in
te

ns
ity

, 
an

d 
fr

eq
u

en
cy

 o
f 

od
or

 fr
om

 th
es

e 
lik

el
y 

so
ur

ce
s.

 In
 

ad
di

tio
n,

 th
e 

pl
an

s 
w

ill
 s

pe
ci

fy
 o

do
r 

co
nt

ro
l t

e
ch

no
lo

gi
es

 a
nd

 m
an

ag
e

m
en

t p
ra

ct
ic

es
 th

at
 if

 
im

pl
em

en
te

d,
 w

o
ul

d 
m

iti
ga

te
 o

do
rs

 a
ss

oc
ia

te
d 

w
ith

 th
e 

m
aj

or
ity

 o
f f

a
ci

lit
ie

s 
to

 le
ss

 th
an

 s
ig

ni
fic

an
t.

 
H

o
w

ev
er

, l
es

s 
or

 m
or

e 
co

nt
ro

l m
e

as
ur

es
 m

a
y 

be
 r

eq
ui

re
d 

fo
r 

in
di

vi
du

al
 p

ro
je

ct
s.

 O
d

or
 c

on
tr

ol
 s

tr
at

eg
ie

s 
an

d 
m

an
ag

em
en

t p
ra

ct
ic

es
 th

at
 c

an
 b

e 
in

co
rp

or
at

ed
 in

to
 t

he
se

 p
la

ns
 in

cl
ud

e,
 b

ut
 a

re
 n

ot
 li

m
ite

d 
to

, t
he

 
fo

llo
w

in
g:

 

- 
R

eq
ui

re
 s

ub
st

ra
te

 h
au

la
ge

 to
 th

e 
A

D
 fa

ci
lit

y 
w

ith
in

 c
ov

er
ed

, l
iq

ui
d 

le
ak

-p
ro

of
 c

on
ta

in
er

s.
 

- 
E

st
ab

lis
h 

tim
e 

lim
it 

fo
r 

on
-s

ite
 r

et
en

tio
n 

of
 u

nd
ig

es
te

d 
su

bs
tr

at
es

 (
i.e

.,
 fe

ed
st

oc
ks

 s
ho

ul
d 

be
 

pr
oc

es
se

d 
an

d 
pl

ac
ed

 in
to

 th
e 

po
rt

io
n 

of
 t

he
 s

ys
te

m
 w

he
re

 li
qu

id
 d

is
ch

ar
ge

 a
nd

 a
ir 

em
is

si
on

s 
ca

n 
be

 c
on

tr
ol

le
d 

w
ith

in
 2

4 
or

 4
8 

ho
ur

s 
of

 r
ec

ei
pt

).
 

- 
P

ro
vi

de
 e

nc
lo

se
d,

 n
eg

at
iv

e 
pr

es
su

re
 b

ui
ld

in
gs

 fo
r 

in
do

or
 r

ec
ei

vi
ng

 a
n

d 
pr

e-
p

ro
ce

ss
in

g.
 

T
re

at
 c

ol
le

ct
ed

 fo
ul

 a
ir 

in
 a

 b
io

fil
te

r 
or

 a
ir 

sc
ru

bb
in

g 
sy

st
em

. 

- 
E

st
ab

lis
h 

co
nt

in
ge

nc
y 

pl
an

s 
fo

r 
op

er
at

in
g 

do
w

nt
im

e
 (

e.
g.

, e
qu

ip
m

e
nt

 m
al

fu
nc

tio
n,

 p
ow

e
r 

ou
ta

ge
).

 

- 
M

an
ag

e 
de

liv
er

y 
sc

he
du

le
 to

 fa
ci

lit
at

e 
pr

om
pt

 h
an

dl
in

g 
of

 o
do

ro
us

 s
u

bs
tr

at
es

. 

- 
H

an
dl

e 
fr

es
h 

un
st

ab
le

 d
ig

es
ta

te
 w

ith
in

 e
nc

lo
se

d 
bu

ild
in

g,
 o

r 
m

ix
 w

ith
 g

re
en

 w
as

te
 a

nd
 

in
co

rp
or

at
e 

in
to

 a
 c

om
po

st
in

g 
op

er
at

io
n 

w
ith

in
 th

e
 s

am
e 

bu
si

ne
ss

 d
a

y,
 a

n
d/

or
 d

ire
ct

ly
 

pu
m

p 
to

 c
ov

er
ed

, l
iq

ui
d 

le
ak

-p
ro

of
 c

on
ta

in
er

s 
fo

r 
tr

an
sp

or
ta

tio
n.

 

- 
P

ro
to

co
l f

or
 m

on
ito

rin
g 

an
d 

re
co

rd
in

g 
od

or
 e

ve
nt

s.
 

- 
P

ro
to

co
l f

or
 r

ep
o

rt
in

g 
an

d 
re

sp
o

n
di

ng
 to

 o
do

r 
ev

e
nt

s.
 

S
 

LS
M

 

Im
p

ac
t 

5.
3

: 
C

on
st

ru
ct

io
n 

an
d 

op
e

ra
tio

n 
of

 A
D

 fa
ci

lit
ie

s 
in

 
C

al
ifo

rn
ia

 c
ou

ld
 le

ad
 to

 in
cr

ea
se

s 
in

 c
hr

on
ic

 e
xp

os
ur

e 
of

 
se

ns
iti

ve
 r

ec
ep

to
rs

 in
 t

he
 v

ic
in

ity
 t

o 
ce

rt
ai

n 
to

xi
c 

ai
r 

co
nt

am
in

an
ts

 fr
o

m
 s

ta
tio

na
ry

 a
n

d 
m

ob
ile

 s
ou

rc
es

.  

M
ea

su
re

 5
.3

a:
 I

m
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

5.
1

a 
an

d 
5.

1b
. 

M
ea

su
re

 5
.3

b
: 

B
as

ed
 o

n 
th

e 
A

ir 
Q

ua
lit

y 
T

ec
hn

ic
al

 R
ep

or
t 

(s
pe

ci
fie

d 
in

 M
ea

su
re

 5
.1

a)
, i

f t
he

 h
ea

lth
 r

is
k 

is
 d

et
er

m
in

ed
 to

 b
e 

si
gn

ifi
ca

nt
 o

n 
a 

pr
oj

ec
t-

b
y-

p
ro

je
ct

 b
as

is
 w

ith
 d

ie
se

l p
ar

tic
ul

at
e 

m
at

te
r 

(D
P

M
) 

as
 a

 
m

aj
or

 c
on

tr
ib

ut
or

, t
he

n 
th

e 
ap

pl
ic

a
nt

s 
sh

al
l i

m
pl

em
en

t c
on

tr
ol

 m
ea

su
re

s 
su

ch
 th

at
 th

e 
A

D
 fa

ci
lit

y 
he

al
th

 
ris

k 
w

ou
ld

 b
e 

be
lo

w
 t

he
 a

pp
lic

ab
le

 a
ir 

di
st

ric
t t

hr
e

sh
ol

d,
 w

hi
ch

 m
a

y 
in

cl
ud

e 
im

pl
em

en
ta

tio
n 

of
 o

ne
 o

r 
m

or
e 

of
 th

e 
fo

llo
w

in
g 

re
qu

ire
m

e
nt

s,
 w

he
re

 fe
as

ib
le

 a
nd

 a
pp

ro
pr

ia
te

: 

 
U

se
 e

ith
er

 n
e

w
 d

ie
se

l e
ng

in
es

 th
at

 a
re

 d
es

ig
ne

d 
to

 m
in

im
iz

e 
D

P
M

 e
m

is
si

on
s 

(u
su

al
ly

 th
ro

ug
h 

th
e 

us
e 

of
 c

at
al

yz
ed

 p
ar

tic
ul

at
e 

fil
te

rs
 in

 th
e 

ex
h

au
st

) 
or

 r
et

ro
fit

 o
ld

e
r 

en
gi

ne
s 

w
ith

 c
at

al
yz

ed
 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
9
 

E
S

A
 / 

2
09

1
34

 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

pa
rt

ic
ul

at
e 

fil
te

rs
 (

w
hi

ch
 w

ill
 r

ed
uc

e 
D

P
M

 e
m

is
si

on
s 

b
y 

85
%

);
 

 
U

se
 e

le
ct

ric
 e

qu
ip

m
en

t t
o 

be
 p

o
w

er
ed

 fr
o

m
 t

he
 g

rid
, 

w
hi

ch
 w

ou
ld

 e
lim

in
at

e 
lo

ca
l c

om
bu

st
io

n 
e

m
is

si
o

n
s;

 

 
U

se
 a

lte
rn

at
iv

e 
fu

el
s,

 s
uc

h 
as

 c
om

pr
es

se
d 

na
tu

ra
l g

as
 (

C
N

G
) 

or
 li

qu
ef

ie
d 

na
tu

ra
l g

as
 (

LN
G

).
 

M
ea

su
re

 5
.3

c:
 H

yd
ro

ge
n 

su
lfi

de
 (

H
2S

) 
co

nt
ai

ne
d 

in
 th

e 
bi

og
as

 s
ha

ll 
be

 s
cr

ub
be

d 
(i.

e
.,

 v
ia

 ir
on

 s
po

ng
e 

or
 o

th
er

 te
ch

no
lo

g
y)

 b
ef

or
e 

e
m

is
si

on
 to

 a
ir 

ca
n 

oc
cu

r.
 

Im
p

ac
t 5

.4
: D

ev
el

op
m

en
t o

f A
D

 fa
ci

lit
ie

s 
in

 C
al

ifo
rn

ia
 c

ou
ld

 
in

cr
ea

se
 G

H
G

 e
m

is
si

on
s.

 
M

ea
su

re
 5

.4
: 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 5

.1
a

. 
N

I 
N

I 

Im
p

ac
t 

5.
5

: 
D

ev
el

op
m

en
t o

f A
D

 fa
ci

lit
ie

s 
in

 C
al

ifo
rn

ia
, 

to
ge

th
er

 w
ith

 a
nt

ic
ip

at
ed

 c
um

ul
at

iv
e 

de
ve

lo
pm

en
t i

n 
th

e 
ar

ea
, 

w
o

ul
d 

co
nt

ri
bu

te
 to

 r
eg

io
na

l c
rit

er
ia

 p
ol

lu
ta

nt
s.

  

M
ea

su
re

 5
.5

: 
Im

pl
em

en
t M

iti
ga

tio
n 

M
ea

su
re

s 
5.

1a
 a

nd
 5

.1
b.

 
S

 
LS

M
 

6.
 H

yd
ro

lo
gy

 
 

 
 

Im
p

ac
t 

6.
1:

 C
on

st
ru

ct
io

n 
of

 A
D

 F
ac

ili
tie

s 
co

ul
d 

ge
ne

ra
te

 
lo

os
e,

 e
ro

di
bl

e 
so

ils
 a

nd
 o

th
er

 w
a

te
r 

qu
al

ity
 p

ol
lu

ta
nt

s 
th

at
 

m
a

y 
im

pa
ir 

w
at

er
 q

ua
lit

y.
  

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

6.
2

: 
T

he
 o

pe
ra

tio
n 

of
 A

D
 f

ac
ili

tie
s 

co
ul

d 
ad

ve
rs

el
y 

af
fe

ct
 s

ur
fa

ce
 a

n
d 

gr
ou

nd
w

at
er

 q
ua

lit
y.

  
M

ea
su

re
 6

.2
a:

 D
ur

in
g 

pr
e

-p
ro

ce
ss

in
g,

 a
ll 

w
at

er
 th

at
 c

on
ta

ct
s 

di
ge

st
er

 fe
ed

st
oc

k,
 in

cl
ud

in
g 

st
or

m
w

at
er

 
fro

m
 fe

ed
st

oc
k 

ha
nd

lin
g 

an
d 

st
or

ag
e 

fa
ci

lit
ie

s 
an

d 
w

at
er

 fr
om

 e
qu

ip
m

en
t w

as
hd

o
w

n 
an

d 
fe

ed
st

oc
k 

w
et

tin
g,

 
sh

al
l b

e 
co

nt
ai

ne
d 

un
til

 a
pp

ro
pr

ia
te

ly
 d

is
po

se
d 

or
 u

til
iz

ed
. B

es
t M

an
ag

em
en

t P
ra

ct
ic

es
 (

B
M

P
s)

 m
ay

 b
e 

us
ed

 to
 r

ed
uc

e 
lo

ad
in

g 
of

 s
ed

im
en

t, 
nu

tr
ie

nt
s,

 tr
as

h
, o

rg
an

ic
 m

at
te

r,
 a

nd
 o

th
er

 p
ol

lu
ta

nt
s.

 T
he

se
 B

M
P

s 
m

ay
 in

cl
ud

e,
 b

ut
 a

re
 n

ot
 li

m
ite

d 
to

, t
ra

sh
 g

ra
te

s 
an

d 
fil

te
rs

, o
il-

w
at

er
 s

ep
ar

at
o

rs
, m

ec
ha

ni
ca

l f
ilt

er
s 

su
ch

 a
s 

sa
nd

 fi
lte

rs
, v

eg
et

at
ed

 s
w

al
es

, e
n

gi
ne

er
ed

 w
as

te
w

at
er

 tr
e

at
m

en
t 

w
et

la
nd

s,
 s

et
tli

ng
 p

on
ds

, a
nd

 o
th

er
 

fa
ci

lit
ie

s 
to

 r
ed

uc
e 

th
e 

po
te

nt
ia

l l
oa

di
ng

 o
f p

ol
lu

ta
nt

s 
in

to
 s

ur
fa

ce
 w

at
e

rs
 o

r 
gr

o
un

d
w

at
e

r.
 A

ll 
di

sc
ha

rg
es

 o
f 

st
or

m
w

at
er

 a
re

 p
ro

hi
bi

te
d 

un
le

ss
 c

ov
er

ed
 u

nd
er

 th
e 

G
en

er
al

 In
du

st
ria

l S
to

rm
w

at
er

 P
er

m
it,

 o
th

er
 N

at
io

na
l 

P
o

llu
ta

n
t 

D
is

ch
a

rg
e

 E
lim

in
a

tio
n

 S
ys

te
m

 (
N

P
D

E
S

) 
p

e
rm

it,
 o

r 
a

re
 e

xe
m

p
te

d
 f

ro
m

 N
P

D
E

S
 p

e
rm

itt
in

g
 

re
q

ui
re

m
en

ts
. T

h
e 

N
P

D
E

S
 p

er
m

its
 w

ill
 g

en
er

al
ly

 r
e

qu
ir

e 
im

pl
em

en
ta

tio
n 

of
 m

an
ag

em
en

t m
ea

su
re

s 
to

 
ac

h
ie

ve
 a

 p
e

rf
o

rm
a

n
ce

 s
ta

n
d

a
rd

 o
f 

b
e

st
 a

va
ila

b
le

 t
e

ch
n

o
lo

g
y 

ec
on

om
ic

al
ly

 a
ch

ie
va

bl
e 

(B
A

T
) 

a
nd

 b
es

t 
co

n
ve

n
tio

n
a

l p
o

llu
ta

n
t 

co
n

tr
o

l t
e

ch
n

o
lo

g
y 

(B
C

T
),

 a
s 

a
p

p
ro

p
ri

a
te

. 
T

h
e

 G
e

n
e

ra
l I

n
d

u
st

ri
a

l S
to

rm
w

a
te

r 
P

e
rm

it 
al

so
 r

eq
ui

re
s 

th
e 

de
ve

lo
pm

en
t o

f a
 s

to
rm

 w
at

er
 p

ol
lu

tio
n 

pr
ev

en
tio

n 
pl

an
 (S

W
P

P
P

) a
nd

 a
 m

on
ito

rin
g 

pl
an

, i
n 

co
m

pl
ia

nc
e 

w
ith

 p
e

rm
it 

re
qu

ire
m

en
ts

.1   O
th

er
 li

qu
id

 a
nd

 s
ol

id
 w

as
te

s 
m

a
y 

on
ly

 b
e 

di
sc

ha
rg

ed
 

pu
rs

ua
nt

 to
 a

n 
N

P
D

E
S

 p
er

m
it 

or
 w

as
te

 d
is

ch
ar

ge
 r

eq
ui

re
m

en
t 

(W
D

R
) 

or
d

er
. 

M
e

as
u

re
 6

.2
b

: I
n 

or
de

r 
to

 m
in

im
iz

e 
th

e 
am

ou
nt

 o
f f

ug
iti

ve
 tr

as
h 

or
 fe

ed
st

oc
k 

re
le

as
ed

 to
 s

ur
fa

ce
 w

at
e

rs
, 

th
e 

fo
llo

w
in

g 
m

e
as

ur
es

 s
ha

ll 
be

 im
pl

em
en

te
d.

 W
h

en
 fe

as
ib

le
, t

he
 p

ro
je

ct
 p

ro
po

ne
nt

 s
ha

ll 
pr

ef
er

en
tia

lly
 

se
le

ct
 fe

ed
st

oc
ks

 th
at

 c
on

ta
in

 m
in

im
al

 a
m

ou
nt

s 
of

 tr
as

h 
th

at
 c

ou
ld

 b
ec

om
e 

en
tra

in
ed

 in
 s

ur
fa

ce
 w

at
er

, e
ith

er
 

vi
a 

di
re

ct
 c

on
ta

ct
 w

ith
 s

to
rm

w
at

er
 fl

ow
s 

or
 v

ia
 o

th
er

 a
cc

id
en

ta
l r

el
ea

se
, s

uc
h 

as
 d

ue
 to

 w
in

d.
 P

ro
ce

ss
in

g 
of

 s
uc

h 
fe

ed
st

oc
ks

 m
ay

, h
o

w
ev

er
, b

e 
un

av
oi

da
bl

e,
 s

uc
h 

as
 in

 s
up

po
rt

 o
f a

n 
A

D
 f

ac
ili

ty
 th

at
 p

ro
ce

ss
es

 
M

S
W

. T
he

re
fo

re
, t

he
 p

ro
je

ct
 a

pp
lic

an
t s

ha
ll 

en
su

re
 th

at
 (

1)
 d

ra
in

ag
e 

fr
om

 a
ll 

fe
ed

st
oc

k 
lo

ad
in

g,
 u

nl
oa

di
n

g,
 

S
 

LS
M

 

   
   

   
   

   
   

   
   

   
   

   
   

   
  

   
   

   
   

 
1 

 F
or

 m
or

e 
in

fo
rm

at
io

n,
 p

le
as

e 
re

fe
r 

to
: h

tt
p:

//
w

w
w

.s
w

rc
b.

ca
.g

ov
/w

at
er

_i
ss

ue
s/

pr
og

ra
m

s/
st

or
m

w
at

er
/i

nd
us

tr
ia

l.s
ht

m
l  



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
10

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

an
d 

st
or

ag
e 

ar
ea

s 
is

 c
on

ta
in

ed
 o

ns
ite

 o
r 

tr
ea

te
d 

to
 r

em
ov

e 
tr

as
h 

an
d 

st
ra

y 
fe

ed
st

oc
k,

 a
nd

 s
ed

im
en

t p
rio

r 
to

 r
el

ea
se

 a
s 

pe
rm

itt
ed

; (
2)

 in
 a

ll 
fe

ed
st

oc
k 

lo
ad

in
g 

an
d 

un
lo

ad
in

g 
ar

ea
s,

 a
nd

 a
ll 

ar
ea

s 
w

he
re

 fe
ed

st
oc

k 
is

 
m

ov
ed

 b
y 

fr
on

t l
oa

de
rs

 o
r 

ot
he

r 
un

co
ve

re
d 

or
 u

nc
on

ta
in

ed
 tr

an
sp

or
t m

ac
hi

ne
ry

, t
he

 a
pp

lic
an

t s
ha

ll 
en

su
re

 
th

at
 m

ec
ha

ni
ca

l s
w

e
e

p
in

g
 a

n
d

/o
r 

e
q

u
iv

a
le

n
t 

tr
a

sh
 c

o
n

tr
o

l o
p

e
ra

tio
n

a
l p

ro
ce

d
u

re
s 

a
re

 p
e

rf
o

rm
e

d
 a

t 
le

a
st

 d
a

ily
, 

d
u

ri
n

g
 o

p
er

at
io

ns
; a

nd
 (

3)
 th

e 
fa

ci
lit

y 
o

pe
ra

to
r 

sh
al

l t
ra

in
 a

ll 
em

pl
oy

ee
s 

in
vo

lv
ed

 in
 

fe
ed

st
oc

k 
ha

nd
lin

g 
so

 a
s 

to
 d

is
co

ur
ag

e,
 a

vo
id

, a
n

d 
m

in
im

iz
e 

th
e 

re
le

as
e 

of
 fe

ed
st

oc
k 

or
 tr

as
h 

du
rin

g 
op

er
at

io
ns

. 

M
ea

su
re

 6
.2

c:
 In

 o
rd

er
 to

 m
in

im
iz

e 
w

at
er

 q
ua

lit
y 

de
gr

ad
at

io
n 

as
so

ci
at

ed
 w

ith
 a

cc
id

en
ta

l s
pi

lls
 a

t A
D

 
fa

ci
lit

ie
s,

 th
e 

ap
pl

ic
an

t f
or

 in
di

vi
du

al
 p

ro
je

ct
s 

th
at

 w
ou

ld
 b

e 
im

pl
em

en
te

d 
un

de
r 

th
e 

P
ro

gr
am

 E
IR

 s
ha

ll 
re

qu
ire

 p
ro

je
ct

 p
ro

po
ne

nt
s 

to
 c

om
pl

et
e 

an
d 

ad
he

re
 to

 t
he

 r
eq

ui
re

m
e

nt
s 

of
 a

 S
pi

ll 
P

re
ve

nt
io

n,
 C

on
tr

ol
, 

an
d 

C
ou

nt
e

rm
ea

su
re

 (
S

P
C

C
) 

P
la

n,
 w

hi
ch

 is
 b

as
ed

 o
n 

th
e 

fe
de

ra
l S

P
C

C
 r

ul
e.

 N
ot

ifi
ca

tio
n 

of
 th

e 
S

P
C

C
 

P
la

n 
sh

al
l b

e 
pr

ov
id

ed
 to

 th
e 

lo
ca

l C
er

tif
ie

d 
U

n
ifi

ed
 P

ro
gr

am
 A

g
en

cy
 (

C
U

P
A

).
 T

he
 S

P
C

C
 P

la
n 

sh
al

l 
co

nt
ai

n 
m

ea
su

re
s 

to
 p

re
ve

nt
, c

on
ta

in
, a

nd
 o

th
er

w
is

e 
m

in
im

iz
e 

po
te

nt
ia

l s
pi

lls
 o

f p
ol

lu
ta

nt
s 

du
rin

g 
fa

ci
lit

y 
op

er
at

io
n,

 in
 a

cc
or

da
nc

e 
w

ith
 U

.S
. E

P
A

 r
eq

ui
re

m
e

nt
s.

 F
or

 in
di

vi
du

al
 p

ro
je

ct
s 

th
at

 w
o

ul
d 

ut
ili

ze
 w

et
 

di
ge

st
io

n 
sy

st
em

s,
 in

 w
hi

ch
 p

ro
ce

ss
in

g 
an

d 
ho

ld
in

g 
ta

nk
s 

w
ou

ld
 c

o
nt

ai
n 

th
e 

(a
qu

eo
us

) 
di

ge
st

io
n 

re
ac

tio
n 

an
d 

liq
ui

d 
di

ge
st

at
e 

co
nt

a
in

in
g 

fa
ts

 a
nd

 o
ils

, t
he

 S
P

C
C

 P
la

n 
sh

al
l p

ro
vi

de
 fo

r 
in

st
al

la
tio

n 
an

d 
m

on
ito

rin
g 

of
 s

ec
on

da
ry

 c
on

ta
in

m
en

t 
an

d/
or

 le
ak

 d
et

ec
tio

n 
sy

st
em

s 
to

 e
ns

ur
e 

th
at

 A
D

 li
qu

id
s 

ar
e 

no
t 

ac
ci

de
nt

al
ly

 d
is

ch
ar

ge
d 

to
 n

av
ig

ab
le

 w
at

er
s 

or
 a

dj
oi

n
in

g 
sh

or
el

in
es

. M
on

ito
rin

g 
of

 th
es

e 
sy

st
em

s 
sh

al
l 

be
 in

 a
cc

or
da

nc
e 

w
ith

 S
P

C
C

 P
la

n 
re

qu
ire

m
en

ts
. 

 

M
ea

su
re

 6
.2

d
: A

ny
 p

ro
po

se
d 

di
sc

ha
rg

e 
to

 a
 p

on
d 

fo
r 

an
 in

di
vi

du
al

 p
ro

je
ct

 w
ou

ld
 r

eq
ui

re
 th

e 
pr

oj
ec

t a
pp

lic
an

t 
to

 a
cq

ui
re

 W
D

R
s 

fr
om

 th
e 

ap
pr

op
ri

at
e 

re
gi

on
al

 b
oa

rd
. 

T
he

 p
ro

je
ct

 a
pp

lic
an

t s
ha

ll 
en

su
re

 th
at

 a
ll 

po
nd

s 
an

d 
di

sc
ha

rg
es

 to
 s

uc
h 

po
nd

s 
ad

he
re

 to
 a

ll 
re

qu
ir

e
m

en
ts

 u
nd

er
 a

p
p

lic
ab

le
 W

D
R

s.
 T

he
 n

ee
d 

fo
r 

po
nd

 
lin

er
s 

in
 o

rd
er

 to
 p

ro
te

ct
 g

ro
un

dw
at

er
 q

ua
lit

y 
w

ou
ld

 b
e 

as
se

ss
ed

 d
ur

in
g 

th
e 

re
gi

on
al

 b
oa

rd
’s

 r
ev

ie
w

 o
f t

he
 

pr
oj

ec
t, 

an
d 

re
q

u
ir

em
en

ts
 fo

r 
po

n
d 

lin
er

s 
w

ou
ld

 b
e

 in
cl

ud
ed

 in
 th

e 
W

D
R

s,
 a

s 
w

a
rr

a
nt

ed
. I

f a
pp

ro
pr

ia
te

, 
th

e 
W

D
R

s 
w

ou
ld

 im
po

se
 r

eq
ui

re
m

en
ts

 fo
r 

C
la

ss
 II

 s
ur

fa
ce

 im
po

un
dm

en
ts

 a
s 

pr
es

en
te

d 
in

 T
itl

e 
27

 o
f 

th
e

 
C

al
ifo

rn
ia

 C
od

e 
of

 R
eg

ul
at

io
ns

. R
eq

ui
re

m
en

ts
 in

cl
ud

e,
 b

ut
 a

re
 n

ot
 li

m
ite

d 
to

, g
ro

un
d

w
at

er
 m

on
ito

rin
g,

 
do

ub
le

 li
ne

r 
sy

st
em

s 
w

ith
 le

ac
ha

te
 c

ol
le

ct
io

n,
 w

at
er

 b
al

an
ce

, a
 p

re
lim

in
ar

y 
cl

os
ur

e 
pl

an
 fo

r 
cl

ea
n 

cl
os

ur
e,

 
se

is
m

ic
 a

na
ly

si
s,

 a
nd

 fi
na

nc
ia

l a
ss

ur
an

ce
s.

 C
om

pl
ia

nc
e 

w
ith

 W
D

R
s 

m
ay

 r
eq

ui
re

 th
e 

in
st

al
la

tio
n 

of
 fa

ci
lit

ie
s 

su
ch

 a
s 

ta
nk

s 
an

d 
co

nt
ai

ne
rs

 to
 s

to
re

 a
nd

 p
ro

ce
ss

 th
e 

di
ge

st
at

e,
 th

e 
us

e 
of

 fi
lte

r p
re

ss
es

, a
nd

 im
pl

em
en

ta
tio

n 
of

 o
th

er
 w

at
er

 q
u

al
ity

 p
ro

te
ct

io
n 

pr
ac

tic
es

. 

M
ea

su
re

 6
.2

e:
 T

hi
s 

m
ea

su
re

 w
ou

ld
 r

ed
uc

e 
po

te
nt

ia
l f

or
 th

e 
m

ov
em

en
t o

f n
ut

rie
nt

s 
a

nd
 o

th
er

 p
ol

lu
ta

nt
s 

to
 g

ro
un

d
w

at
er

 a
nd

 s
ur

fa
ce

 w
at

e
r 

fo
r 

in
di

vi
du

al
 p

ro
je

ct
s 

th
at

 w
o

ul
d 

e
m

pl
o

y 
la

nd
 a

pp
lic

at
io

n 
fo

r 
liq

ui
d 

di
ge

st
at

e 
or

 r
es

id
ua

l s
ol

id
s.

 T
he

 o
pe

ra
to

rs
 o

f i
nd

iv
id

ua
l p

ro
je

ct
s 

im
pl

em
en

te
d 

un
de

r 
th

is
 P

ro
gr

am
 E

IR
 

sh
al

l e
ns

ur
e 

th
at

 la
nd

 a
pp

lic
at

io
n 

of
 li

qu
id

 d
ig

es
ta

te
 a

nd
/o

r 
re

si
du

al
 s

ol
id

s 
ad

he
re

s 
to

 a
ll 

re
qu

ire
m

en
ts

 o
f 

ap
pl

ic
ab

le
 W

D
R

s.
 W

D
R

 r
eq

ui
re

m
en

ts
 in

cl
ud

e 
bu

t a
re

 n
ot

 li
m

ite
d 

to
, g

ro
un

dw
at

er
 m

on
ito

rin
g,

 c
om

pl
et

io
n

 
of

 a
n 

an
ti-

de
g

ra
d

at
io

n 
an

al
ys

is
, a

nd
 in

 s
om

e 
ca

se
s 

be
st

 p
ra

ct
ic

ab
le

 tr
ea

tm
en

t a
nd

 c
on

tr
ol

 to
 a

ch
ie

ve
 s

al
in

ity
 

re
d

u
ct

io
n

 in
 m

at
er

ia
ls

 p
rio

r 
to

 d
is

ch
ar

ge
 to

 la
nd

. 
W

D
R

s 
w

ou
ld

 b
e 

is
su

ed
 b

y 
th

e 
ap

p
ro

pr
ia

te
 r

eg
io

na
l 

bo
ar

d,
 a

n
d 

w
ou

ld
 c

on
si

de
r 

si
te

-s
pe

ci
fic

 c
on

di
tio

ns
 a

nd
 w

as
te

 c
ha

ra
ct

e
ris

tic
s,

 in
 o

rd
er

 to
 d

et
e

rm
in

e 
ap

pl
ic

ab
le

 c
on

tr
ol

 m
ea

su
re

s 
an

d 
p

ro
ce

du
re

s 
th

at
 p

ro
te

ct
 w

at
er

 q
u

al
ity

. 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
11

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

M
ea

su
re

 6
.2

f:
 T

hi
s 

m
ea

su
re

 w
ou

ld
 r

ed
uc

e 
th

e 
po

te
nt

ia
l f

or
 w

at
er

 q
ua

lit
y 

d
eg

ra
d

at
io

n 
fr

om
 p

ro
je

ct
s 

th
at

 
in

cl
ud

e 
di

sc
ha

rg
e 

of
 li

qu
id

 d
ig

es
ta

te
 to

 s
ur

fa
ce

 w
at

er
s.

 T
he

 a
pp

lic
an

t f
or

 in
di

vi
du

al
 p

ro
je

ct
s 

im
pl

em
e

nt
e

d 
un

de
r 

th
is

 P
ro

gr
am

 E
IR

 s
ha

ll 
en

su
re

 th
at

 th
e 

di
sc

ha
rg

e 
of

 li
qu

id
 d

ig
es

ta
te

 to
 s

ur
fa

ce
 w

a
te

rs
 a

dh
er

es
 to

 a
ll 

N
P

D
E

S
 p

er
m

itt
in

g 
re

co
m

m
en

da
tio

ns
 a

nd
 r

eq
ui

re
m

en
ts

, a
s 

es
ta

bl
is

he
d 

by
 th

e 
ap

pr
op

ria
te

 r
eg

io
na

l b
o

ar
d.

 
S

pe
ci

fic
 m

ea
su

re
s 

m
ay

 in
cl

ud
e,

 b
ut

 a
re

 n
ot

 li
m

ite
d 

to
, l

im
ita

tio
ns

 o
n 

di
sc

ha
rg

e 
vo

lu
m

es
, s

ea
so

na
l d

is
ch

ar
ge

 
re

st
ri

ct
io

n
s,

 li
m

ita
tio

n
s 

o
n

 lo
a

d
in

g
 r

a
te

s 
a

n
d

/o
r 

co
n

ce
n

tr
a

tio
n

s 
o

f 
sp

e
ci

fic
 c

o
n

st
it

u
e

n
ts

, 
a

n
d

 o
th

e
r 

fa
ci

lit
y-

sp
ec

ifi
c 

w
at

er
 q

ua
lit

y 
co

nt
ro

l m
ea

su
re

s 
de

si
gn

ed
 to

 p
ro

te
ct

 r
ec

ei
vi

ng
 w

at
er

 q
ua

lit
y 

a
nd

 p
re

se
rv

e 
be

ne
fic

ia
l u

se
s 

id
en

tif
ie

d 
in

 B
as

in
 P

la
ns

. 

Im
p

ac
t 

6.
3

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
be

 e
xp

os
ed

 to
 fl

oo
di

ng
 

ha
za

rd
s.

  
M

ea
su

re
 6

.3
: 

In
di

vi
du

al
 a

pp
lic

an
ts

 s
ee

ki
ng

 c
ov

er
ag

e 
un

de
r 

th
is

 P
ro

gr
am

 E
IR

 s
ha

ll 
e

ns
ur

e 
th

at
, f

o
r 

th
ei

r 
pr

op
os

ed
 A

D
 fa

ci
lit

ie
s 

in
cl

ud
in

g 
pr

e-
pr

oc
es

si
ng

 a
re

as
, f

ee
ds

to
ck

 s
to

ra
ge

 a
re

as
, a

nd
 d

ig
es

ta
te

 h
an

dl
in

g 
fa

ci
lit

ie
s,

 a
re

 p
ro

te
ct

ed
 fr

om
 F

E
M

A
-d

ef
in

ed
 1

00
-y

e
ar

 fl
oo

d 
ev

en
ts

. 
D

es
ig

n 
m

ea
su

re
s 

m
a

y 
in

cl
ud

e,
 b

ut
 

ar
e 

no
t l

im
ite

d 
to

: 
fa

ci
lit

y 
si

tin
g,

 a
cc

es
s 

pl
ac

em
en

t,
 g

ra
di

ng
, e

le
va

te
d

 fo
un

da
tio

ns
, a

nd
 s

ite
 p

ro
te

ct
io

n 
su

ch
 a

s 
in

st
al

la
tio

n 
of

 le
ve

es
 o

r 
ot

he
r 

pr
ot

ec
tiv

e 
fe

at
ur

es
. 

S
 

LS
M

 

Im
p

ac
t 

6.
4

: 
C

on
st

ru
ct

io
n 

of
 A

D
 fa

ci
lit

ie
s 

co
ul

d 
ch

an
ge

 
dr

ai
na

ge
 a

nd
 f

lo
od

in
g 

pa
tte

rn
s 

 
M

ea
su

re
 6

.4
: 

In
 o

rd
er

 to
 e

ns
ur

e 
th

at
 th

e 
A

D
 fa

ci
lit

ie
s 

w
ou

ld
 n

ot
 r

es
ul

t i
n 

de
tr

im
en

ta
l i

nc
re

as
es

 in
 s

to
rm

w
at

er
 

flo
w

 o
r 

flo
o

d
in

g
 o

n
 s

ite
 o

r 
d

o
w

n
st

re
a

m
, 

th
e

 A
p

p
lic

a
n

t 
fo

r 
e

a
ch

 A
D

 f
a

ci
lit

y 
p

ro
je

ct
 s

h
a

ll 
p

re
p

a
re

 a
 

co
m

p
re

h
e

n
si

ve
 d

ra
in

a
g

e
 p

la
n

 (
p

ri
o

r 
to

 c
o

n
st

ru
ct

io
n

) 
a

n
d

 im
p

le
m

e
n

t 
th

e
 p

la
n

 d
u

ri
n

g
 c

o
n

st
ru

ct
io

n
. 

T
h

e
 

co
m

pr
eh

en
si

ve
 d

ra
in

ag
e 

pl
an

 s
ha

ll 
in

cl
ud

e 
e

n
g

in
e

e
re

d
 s

to
rm

w
a

te
r 

re
te

n
tio

n
 f

a
ci

lit
y 

d
e

si
g

n
s,

 s
u

ch
 a

s 
re

te
nt

io
n 

ba
si

ns
, f

lo
od

 c
on

tr
ol

 c
ha

nn
el

s,
 s

to
rm

 d
ra

in
ag

e 
fa

ci
lit

ie
s,

 a
nd

 o
th

er
 fe

at
ur

es
 a

s 
ne

ed
ed

 to
 e

ns
ur

e 
th

at
, a

t a
 m

in
im

um
, n

o 
ne

t i
nc

re
as

e 
in

 s
to

rm
w

at
er

 d
is

ch
ar

ge
 w

ou
ld

 o
cc

ur
 d

ur
in

g 
a 

10
-y

ea
r,

 2
4

-h
o

u
r 

st
o

rm
 

e
ve

n
t,

 a
s 

a
 r

e
su

lt 
o

f 
p

ro
je

ct
 im

p
le

m
e

n
ta

tio
n

. 
P

ro
je

ct
 r

e
la

te
d

 in
cr

e
a

se
s 

in
 s

to
rm

w
at

er
 fl

o
w

s 
sh

al
l b

e 
as

se
ss

e
d

 b
a

se
d

 o
n

 p
ro

p
o

se
d

 c
h

a
n

g
e

s 
in

 im
p

e
rv

io
u

s 
su

rf
a

ce
 c

o
ve

ra
g

e
 o

n
 s

ite
, 

a
s 

w
e

ll 
a

s 
p

ro
p

o
se

d
 

g
ra

di
ng

 a
nd

 r
el

at
ed

 c
ha

ng
es

 in
 s

ite
 to

po
gr

a
ph

y.
 

S
 

LS
M

 

Im
p

ac
t 

6.
5

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
re

qu
ire

 a
dd

iti
on

al
 w

at
er

 
su

pp
lie

s 
re

su
lti

ng
 in

 d
ep

le
tio

n 
of

 a
va

ila
bl

e 
w

at
er

 s
up

pl
ie

s.
 

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

6.
6

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
be

co
m

e 
in

un
da

te
d 

as
 a

 r
es

ul
t 

of
 s

ei
ch

e,
 ts

un
am

i, 
or

 m
ud

flo
w

. 
 

M
ea

su
re

 6
.6

: 
T

o
 e

ns
ur

e 
th

at
 p

ro
po

se
d 

A
D

 fa
ci

lit
ie

s 
w

o
ul

d 
no

t i
nc

ur
 im

pa
ct

s 
as

so
ci

at
ed

 w
ith

 s
ei

ch
e,

 
ts

un
am

i, 
or

 m
ud

flo
w

, 
th

e 
ap

pl
ic

an
t 

fo
r 

ea
ch

 in
di

vi
du

al
 p

ro
je

ct
 s

ha
ll 

en
su

re
 th

at
 a

ll 
fa

ci
lit

ie
s 

ar
e 

lo
ca

te
d 

ou
ts

id
e 

of
 p

ot
en

tia
l r

is
k 

ar
ea

s 
fo

r 
se

ic
he

, t
su

na
m

i, 
an

d 
m

ud
flo

w
. I

n 
th

e 
ev

en
t t

ha
t a

 p
ro

po
se

d 
fa

ci
lit

y 
w

ou
ld

 b
e 

si
te

d 
w

ith
in

 a
 p

ot
en

tia
l r

is
k 

ar
ea

 fo
r 

o
ne

 o
f 

th
es

e 
ha

za
rd

s,
 th

e 
fa

ci
lit

y 
sh

al
l b

e 
ra

is
ed

 a
bo

ve
 

pr
oj

ec
te

d 
m

ax
im

um
 b

a
se

 in
u

n
d

a
tio

n
 e

le
va

tio
n

s,
 o

r 
sh

a
ll 

b
e

 p
ro

te
ct

e
d

 f
ro

m
 in

u
n

d
a

tio
n

 b
y 

th
e

 
in

st
a

lla
tio

n
 o

f 
b

er
m

s,
 le

ve
e

s,
 o

r 
o

th
e

r 
p

ro
te

ct
iv

e
 f

a
ci

lit
ie

s.
 

S
 

LS
M

 

Im
p

ac
t 

6.
7:

 A
D

 fa
ci

lit
ie

s 
co

ul
d 

co
nt

rib
ut

e 
to

 c
um

ul
at

iv
e 

im
pa

ct
s 

to
 w

at
er

 q
ua

lit
y.

  
M

ea
su

re
 6

.7
: 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

6.
2 

(a
-f

) 
an

d
 6

.3
. 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
12

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

7.
 N

oi
se

 
 

 
 

Im
p

ac
t 

7.
1:

 C
on

st
ru

ct
io

n 
of

 A
D

 fa
ci

lit
ie

s 
co

ul
d 

te
m

po
ra

ril
y 

in
cr

ea
se

 n
oi

se
 le

ve
ls

 a
t n

ea
rb

y 
se

ns
iti

ve
 r

ec
ep

to
r 

lo
ca

tio
ns

 
or

 r
es

ul
t i

n 
no

is
e 

le
ve

ls
 in

 e
xc

es
s 

of
 s

ta
nd

ar
ds

 in
 lo

ca
l g

en
er

al
 

pl
an

s,
 n

oi
se

 o
rd

in
an

ce
s,

 o
r 

ot
he

r 
ap

pl
ic

ab
le

 s
ta

nd
ar

ds
.  

M
ea

su
re

 7
.1

a:
 C

on
st

ru
ct

io
n 

ac
tiv

iti
es

 s
ha

ll 
be

 li
m

ite
d 

to
 th

e 
ho

u
rs

 b
et

w
ee

n 
7 

a.
m

. 
an

d 
7 

p.
m

., 
M

on
da

y 
th

ro
ug

h 
S

at
ur

da
y,

 o
r 

an
 a

lte
rn

at
iv

e 
sc

he
du

le
 e

st
ab

lis
he

d 
by

 th
e 

lo
ca

l j
ur

is
di

ct
io

n,
 o

r 
ot

he
r 

lim
its

 to
 

co
ns

tr
uc

tio
n 

ho
ur

s 
no

rm
al

ly
 e

nf
or

ce
d 

b
y 

th
e 

lo
ca

l j
ur

is
di

ct
io

n 
(s

ee
 M

ea
su

re
 7

.1
d 

b
el

ow
).

  

M
ea

su
re

 7
.1

b
: 

C
on

st
ru

ct
io

n 
eq

ui
pm

en
t n

oi
se

 s
ha

ll 
be

 m
in

im
iz

ed
 b

y 
m

uf
fli

ng
 a

nd
 s

hi
el

di
ng

 in
ta

ke
s 

an
d 

ex
ha

us
t o

n 
co

ns
tr

uc
tio

n 
eq

ui
pm

en
t t

o 
a 

le
ve

l n
o 

le
ss

 e
ff

ec
tiv

e 
th

an
 th

e 
m

an
uf

ac
tu

re
’s

 s
pe

ci
fic

at
io

ns
, 

an
d 

b
y 

sh
ro

ud
in

g
 o

r 
sh

ie
ld

in
g 

im
pa

ct
 to

ol
s.

 

M
ea

su
re

 7
.1

c:
 C

on
st

ru
ct

io
n 

co
nt

ra
ct

or
s 

w
ith

in
 7

50
 fe

et
 o

f s
en

si
tiv

e 
re

ce
pt

or
s 

sh
al

l l
oc

at
e 

fix
ed

 
co

ns
tr

uc
tio

n 
eq

ui
pm

en
t,

 s
uc

h 
as

 c
o

m
pr

es
so

rs
 a

nd
 g

en
er

at
o

rs
, a

nd
 c

on
st

ru
ct

io
n 

st
ag

in
g 

ar
ea

s 
as

 fa
r 

as
 

po
ss

ib
le

 fr
om

 n
ea

rb
y 

se
ns

iti
ve

 r
e

ce
pt

or
s.

 

M
ea

su
re

 7
.1

d
: C

on
st

ru
ct

io
n 

co
nt

ra
ct

or
s 

sh
al

l c
om

pl
y 

w
ith

 a
ll 

lo
ca

l n
oi

se
 o

rd
in

an
ce

s 
an

d 
re

gu
la

tio
ns

 
an

d 
ot

he
r 

m
ea

su
re

s 
de

em
ed

 n
ec

es
sa

ry
 b

y 
th

e 
Le

ad
 A

ge
nc

y.
 

S
 

LS
M

 

Im
p

ac
t 

7.
2

: 
N

oi
se

 fr
om

 o
pe

ra
tio

n 
of

 A
D

 fa
ci

lit
ie

s 
co

ul
d 

su
bs

ta
nt

ia
lly

 in
cr

ea
se

 a
m

bi
en

t n
oi

se
 le

ve
ls

 a
t n

ea
rb

y 
la

nd
 

us
es

 o
r 

re
su

lt 
in

 n
oi

se
 le

ve
ls

 in
 e

xc
es

s 
of

 s
ta

nd
ar

ds
 in

 lo
ca

l 
ge

ne
ra

l p
la

ns
, l

oc
al

 n
oi

se
 o

rd
in

an
ce

s,
 o

r 
ot

he
r 

ap
p

lic
ab

le
 

st
an

da
rd

s.
  

M
ea

su
re

 7
.2

: 
A

D
 fa

ci
lit

ie
s 

lo
ca

te
d 

w
ith

in
 2

,0
00

 fe
et

 o
f a

 s
en

si
tiv

e 
re

ce
pt

or
 s

ha
ll 

co
nd

uc
t a

 s
ite

 s
pe

ci
fic

 
no

is
e 

st
ud

y.
 If

 o
p

er
at

io
na

l s
ou

nd
 le

ve
ls

 w
ou

ld
 e

xc
ee

d 
lo

ca
l r

eg
ul

at
io

ns
, o

r 
45

 d
B

A
 a

t 
a 

se
ns

iti
ve

 
re

ce
pt

or
 (

if 
no

 r
e

gu
la

tio
ns

 a
re

 a
va

ila
bl

e)
, a

dd
iti

on
al

 s
ou

nd
-p

ro
of

in
g 

su
ch

 a
s 

en
cl

os
ur

es
, m

uf
fli

ng
, 

sh
ie

ld
in

g,
 o

r 
ot

he
r 

at
te

nu
at

io
n 

m
e

as
ur

es
 s

ha
ll 

be
 in

st
al

le
d 

to
 m

ee
t t

he
 r

eq
ui

re
d 

so
un

d 
le

ve
l. 

 

S
 

LS
M

 

Im
p

ac
t 

7.
3

: 
A

D
 f

ac
ili

ty
 o

pe
ra

tio
n

a
l a

ct
iv

iti
es

 a
ss

oc
ia

te
d 

w
ith

 
tr

an
sp

or
ta

tio
n 

w
o

ul
d 

no
t i

nc
re

as
e 

am
bi

en
t n

oi
se

 le
ve

ls
 a

t 
ne

ar
b

y 
la

nd
 u

se
s.

 

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

7.
4

: 
D

ev
el

op
m

en
t o

f A
D

 fa
ci

lit
ie

s 
co

ul
d 

re
su

lt 
in

 a
 

cu
m

ul
at

iv
e 

in
cr

ea
se

 in
 n

oi
se

 le
ve

ls
.  

M
ea

su
re

 7
.4

: 
Im

pl
em

en
t M

iti
ga

tio
n 

M
ea

su
re

s 
7.

1a
 th

ro
ug

h 
7.

1d
 a

n
d 

M
ea

su
re

 7
.2

. 
 

S
 

LS
M

 

8.
 P

ub
lic

 S
er

vi
ce

s 
an

d 
U

til
iti

es
 

 
 

 

Im
p

ac
t 

8.
1

: 
T

he
 p

ro
je

ct
 c

ou
ld

 s
ub

st
an

tia
lly

 in
cr

ea
se

 
de

m
an

ds
 o

n 
fir

e 
pr

ot
ec

tio
n 

se
rv

ic
es

. 
M

ea
su

re
 8

.1
: 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

10
.1

b,
 1

0.
3c

, a
nd

 1
1.

4a
.  

S
 

LS
M

 

Im
p

ac
t 

8.
2

: 
T

he
 p

ro
je

ct
 c

ou
ld

 p
ot

en
tia

lly
 e

xc
ee

d 
w

as
te

w
at

er
 

tr
ea

tm
en

t 
re

qu
ire

m
en

ts
 o

f t
he

 R
eg

io
na

l W
at

er
 Q

ua
lit

y 
C

on
tr

ol
 B

oa
rd

 (
R

W
Q

C
B

).
 

M
ea

su
re

 8
.2

a:
 Im

pl
em

en
t M

iti
ga

tio
n 

M
ea

su
re

 8
.3

b 
if 

th
e 

op
er

at
or

 d
oe

s 
no

t h
av

e 
an

 e
xi

st
in

g 
ag

re
em

en
t, 

su
ch

 
as

 fo
r c

o-
lo

ca
te

d 
fa

ci
lit

ie
s.

 

M
e

a
s

u
re

 8
.2

b
: 

In
 a

d
d

iti
o

n
 t

o
 a

n
 a

g
re

e
m

e
n

t 
fo

r 
se

rv
ic

e
, 

co
o

rd
in

a
tio

n
 w

ith
 t

h
e

 w
a

st
e

w
a

te
r 

tr
ea

tm
en

t 
pr

ov
id

er
 w

ou
ld

 b
e 

ne
ed

ed
 to

 d
et

er
m

in
e 

if 
pr

e-
tre

at
m

en
t w

ou
ld

 b
e 

re
qu

ire
d 

to
 m

ee
t t

he
 R

W
Q

C
B

 r
eq

ui
re

m
en

ts
 

fo
r 

th
e 

ex
is

tin
g 

w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

ili
ty

. 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
13

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

Im
p

a
c

t 
8

.3
: 

T
h

e
 p

ro
je

ct
 c

o
u

ld
 r

e
su

lt 
in

 s
ig

n
ifi

ca
n

t 
e

n
vi

ro
n

m
e

n
ta

l e
ff

e
ct

s 
fr

o
m

 t
h

e
 c

on
st

ru
ct

io
n 

an
d 

o
pe

ra
tio

n 
of

 n
e

w
 w

at
er

 a
nd

 w
as

te
w

at
er

 t
re

a
tm

e
n

t 
fa

ci
lit

ie
s 

o
r 

ex
pa

ns
io

n 
of

 e
xi

st
in

g 
fa

ci
lit

ie
s.

  

M
ea

su
re

 8
.3

a:
 If

 th
e 

pr
oj

ec
t p

ro
po

se
s 

to
 o

bt
ai

n 
w

at
er

 fr
om

 a
 w

at
er

 s
up

pl
ie

r 
(m

un
ic

ip
al

 s
ys

te
m

 o
r 

ot
he

r 
pu

bl
ic

 
w

at
er

 e
nt

ity
),

 th
e 

de
ve

lo
pe

r w
ou

ld
 e

nt
er

 in
to

 a
n 

ag
re

em
en

t f
or

 s
er

vi
ce

 w
ith

 th
e 

su
pp

lie
r. 

 

M
e

as
u

re
 8

.3
b

: I
f t

he
 p

ro
je

ct
 p

ro
po

se
s 

to
 o

bt
ai

n 
w

as
te

w
at

er
 s

er
vi

ce
 fr

om
 a

 w
as

te
w

at
er

 tr
ea

tm
en

t p
ro

vi
de

r 
(m

un
ic

ip
al

 o
r 

ot
he

r 
pu

bl
ic

 e
nt

ity
),

 th
e 

de
ve

lo
pe

r 
w

ou
ld

 e
nt

er
 in

to
 a

n 
ag

re
em

en
t f

or
 s

er
vi

ce
 w

ith
 th

e 
pr

ov
id

er
.  

M
ea

su
re

 8
.3

c:
 A

lte
rn

at
e 

w
at

e
r 

so
ur

ce
s,

 s
uc

h 
as

 n
on

-p
ot

ab
le

 a
nd

 r
ec

yc
le

d 
w

at
er

, s
h

al
l b

e 
us

ed
 d

ur
in

g 
th

e 
pr

e-
pr

oc
es

si
ng

 a
nd

 A
D

 p
ro

ce
ss

 p
ha

se
s 

w
he

re
 n

ee
de

d 
an

d 
as

 a
va

ila
bl

e.
  

S
 

LS
M

 

Im
p

a
c

t 
8

.4
: 

T
h

e
 p

ro
je

ct
 w

o
u

ld
 n

o
t 

re
su

lt 
in

 s
ig

n
ifi

ca
n

t 
e

n
vi

ro
nm

en
ta

l e
ffe

ct
s 

fro
m

 th
e 

co
ns

tr
uc

tio
n 

of
 n

ew
 s

to
rm

w
at

er
 

tr
ea

tm
en

t f
ac

ili
tie

s 
or

 e
xp

an
si

on
 o

f e
xi

st
in

g 
fa

ci
lit

ie
s.

   

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

8.
5

: 
T

he
 p

ro
je

ct
 w

ou
ld

 n
ot

 r
eq

ui
re

 s
ig

ni
fic

an
t l

ev
el

s 
of

 n
e

w
 o

r 
ex

p
an

d
ed

 w
at

er
 s

up
pl

y 
re

so
ur

ce
s 

or
 e

nt
itl

em
en

ts
. 

 
N

on
e 

re
q

ui
re

d.
 

LS
 

LS
 

Im
p

ac
t 

8.
6

: 
T

he
 p

ro
je

ct
 c

ou
ld

 r
es

ul
t i

n 
ex

ce
ed

in
g 

th
e 

ca
pa

ci
ty

 o
f 

a 
w

as
te

w
at

er
 t

re
at

m
en

t p
ro

vi
de

r.
 

M
ea

su
re

 8
.6

: 
If 

th
e 

pr
oj

ec
t p

ro
p

o
se

s 
to

 o
bt

ai
n 

w
a

st
ew

at
e

r 
se

rv
ic

e 
fr

om
 a

 w
as

te
w

at
er

 tr
ea

tm
en

t p
ro

vi
de

r 
(m

un
ic

ip
al

 o
r 

ot
h

er
 p

ub
lic

 e
nt

ity
),

 im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 8

.3
b.

 
S

 
LS

M
 

Im
p

ac
t 

8.
7

: 
T

he
 p

ro
je

ct
 c

ou
ld

 r
es

ul
t 

in
 th

e 
co

ns
tr

uc
tio

n 
of

 
ne

w
 e

ne
rg

y 
su

pp
lie

s 
an

d 
co

ul
d 

re
qu

ire
 a

dd
iti

on
al

 e
ne

rg
y 

in
fr

as
tr

uc
tu

re
. 

M
ea

su
re

 8
.7

: P
ro

je
ct

s 
re

qu
iri

ng
 o

ff-
si

te
 e

ne
rg

y 
in

fr
as

tru
ct

ur
e 

m
us

t c
om

pl
et

e 
C

E
Q

A
 r

ev
ie

w
 fo

r 
th

e 
pr

op
os

e
d 

en
er

g
y 

im
pr

ov
e

m
en

ts
 a

s 
a 

se
pa

ra
te

 p
ro

je
ct

. I
nf

ra
st

ru
ct

ur
e 

im
pr

ov
em

en
ts

 m
a

y 
qu

al
ify

 a
s 

a 
ca

te
go

ric
al

 
ex

em
pt

io
n 

pu
rs

ua
nt

 to
 C

E
Q

A
. 

S
 

LS
M

 

Im
p

ac
t 

8.
8

: 
D

ev
el

op
m

en
t o

f 
A

D
 fa

ci
lit

ie
s 

w
ou

ld
 n

ot
 

co
nt

rib
ut

e 
to

 c
um

ul
at

iv
e 

im
pa

ct
s 

to
 p

ub
lic

 s
er

vi
ce

s 
an

d 
u

til
iti

e
s.

   

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

9.
 T

ra
ns

po
rt

at
io

n 
 

 
 

Im
p

ac
t 

9.
1

: 
C

on
st

ru
ct

io
n 

of
 A

D
 f

ac
ili

tie
s 

w
ou

ld
 in

te
rm

itt
en

tly
 

an
d 

te
m

po
ra

ril
y 

in
cr

ea
se

 tr
af

fic
 c

on
ge

st
io

n 
du

e 
to

 v
eh

ic
le

 
tr

ip
s 

ge
ne

ra
te

d 
b

y 
co

ns
tr

uc
tio

n 
w

or
ke

rs
 a

nd
 c

on
st

ru
ct

io
n 

ve
hi

cl
es

 o
n 

ar
ea

 r
oa

dw
ay

s.
  

M
ea

su
re

 9
.1

: 
T

he
 c

on
tr

ac
to

r(
s)

 w
ill

 o
bt

ai
n 

an
y 

ne
ce

ss
ar

y 
ro

ad
 e

nc
ro

ac
hm

en
t p

er
m

its
 p

rio
r 

to
 in

st
a

lla
tio

n
 

o
f 

pi
pe

lin
es

 w
ith

in
 th

e 
ex

is
tin

g 
ro

ad
w

ay
 r

ig
ht

-o
f-

w
ay

. A
s 

pa
rt

 o
f t

he
 r

oa
d 

en
cr

oa
ch

m
en

t p
er

m
it 

pr
oc

es
s,

 th
e 

co
nt

ra
ct

or
(s

) 
w

ill
 s

ub
m

it 
a 

tr
af

fic
 s

af
et

y 
/ t

ra
ffi

c 
m

a
n

a
g

e
m

e
n

t 
pl

an
 (

fo
r w

or
k 

in
 th

e 
pu

bl
ic

 ri
gh

t-
of

-w
ay

) 
to

 th
e 

ag
en

ci
es

 h
av

in
g 

ju
ris

di
ct

io
n 

ov
er

 th
e 

af
fe

ct
ed

 r
oa

d
s.

 E
le

m
en

ts
 o

f t
he

 p
la

n 
w

ill
 li

ke
ly

 in
cl

ud
e,

 b
ut

 a
re

 n
ot

 
ne

ce
ss

ar
ily

 li
m

ite
d 

to
, t

he
 fo

llo
w

in
g:

 

 
D

ev
el

op
 c

irc
ul

at
io

n 
an

d 
de

to
ur

 p
la

ns
 to

 m
in

im
iz

e 
im

pa
ct

s 
to

 lo
ca

l s
tr

ee
t c

irc
ul

at
io

n.
 U

se
 h

au
l 

ro
ut

es
 m

in
im

iz
in

g 
tr

uc
k 

tr
af

fic
 o

n 
lo

ca
l r

oa
d

w
a

ys
 to

 th
e 

ex
te

nt
 p

os
si

bl
e.

 U
se

 fl
ag

ge
rs

 a
nd

/o
r 

si
gn

ag
e 

to
 g

ui
de

 v
eh

ic
le

s 
th

ro
ug

h 
an

d/
or

 a
ro

un
d 

th
e 

co
ns

tr
uc

tio
n 

zo
ne

. 

 
T

o 
th

e 
e

xt
en

t f
e

a
si

bl
e,

 a
nd

 a
s 

ne
ed

ed
 to

 a
vo

id
 a

dv
er

se
 im

pa
ct

s 
on

 tr
af

fic
 fl

ow
, s

ch
ed

ul
e 

tr
uc

k 
tr

ip
s 

ou
ts

id
e 

of
 p

ea
k 

m
or

ni
ng

 a
nd

 e
ve

ni
ng

 c
om

m
ut

e 
ho

ur
s.

 

 
Li

m
it 

la
ne

 c
lo

su
re

s 
du

rin
g 

pe
ak

 t
ra

ff
ic

 h
ou

rs
 to

 th
e 

ex
te

nt
 p

os
si

bl
e.

 R
es

to
re

 r
oa

ds
 a

n
d

 s
tr

e
e

ts
 

to
 n

o
rm

a
l o

p
e

ra
tio

n
 b

y 
co

ve
ri

n
g

 t
re

n
ch

e
s 

w
ith

 s
te

e
l p

la
te

s 
o

u
ts

id
e

 o
f 

al
lo

w
ed

 w
or

ki
ng

 h
ou

rs
 

or
 w

he
n 

w
or

k 
is

 n
ot

 in
 p

ro
gr

es
s.

 

 
Li

m
it,

 w
he

re
 p

os
si

bl
e,

 th
e 

pi
pe

lin
e 

co
ns

tr
uc

tio
n 

w
or

k 
zo

ne
 to

 a
 w

id
th

 th
at

, a
t a

 m
in

im
um

, 
m

ai
nt

ai
ns

 a
lte

rn
at

e 
on

e-
w

ay
 tr

af
fic

 fl
ow

 p
as

t t
he

 c
on

st
ru

ct
io

n 
zo

ne
. 

 
In

st
al

l t
ra

ffi
c 

co
nt

ro
l d

ev
ic

es
 a

s 
sp

ec
ifi

ed
 in

 C
al

tr
an

s’
 M

an
ua

l o
f T

ra
ffi

c 
C

on
tr

ol
s 

fo
r 

C
on

st
ru

ct
io

n 
an

d 
M

ai
nt

en
an

ce
 W

or
k 

Z
on

es
 w

he
re

 n
ee

de
d 

to
 m

ai
nt

ai
n 

sa
fe

 d
riv

in
g 

co
nd

iti
on

s.
 U

se
 fl

ag
ge

rs
 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
14

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

an
d/

or
 s

ig
na

ge
 to

 s
af

el
y 

di
re

ct
 tr

af
fic

 th
ro

ug
h 

co
ns

tr
uc

tio
n 

w
o

rk
 z

on
es

. 

 
C

oo
rd

in
at

e 
w

ith
 fa

ci
lit

y 
ow

ne
rs

 o
r a

dm
in

is
tra

to
rs

 o
f s

en
si

tiv
e 

la
nd

 u
se

s 
su

ch
 a

s 
po

lic
e 

an
d 

fir
e 

st
at

io
ns

, h
os

pi
ta

ls
, a

nd
 s

ch
oo

ls
. P

ro
vi

de
 a

dv
an

ce
 n

ot
ifi

ca
tio

n 
to

 t
he

 f
ac

ili
ty

 o
w

ne
r 

or
 o

pe
ra

to
r 

of
 th

e 
tim

in
g,

 lo
ca

tio
n,

 a
nd

 d
ur

at
io

n 
of

 c
on

st
ru

ct
io

n 
ac

tiv
iti

es
. 

 
C

oo
rd

in
at

e 
w

ith
 th

e 
lo

ca
l p

ub
lic

 tr
an

si
t p

ro
vi

de
rs

 s
o 

th
at

 b
us

 r
ou

te
s 

or
 b

us
 s

to
ps

 in
 w

or
k 

zo
ne

s 
ca

n 
be

 te
m

po
ra

ril
y 

re
lo

ca
te

d 
as

 th
e 

se
rv

ic
e 

pr
ov

id
er

 d
ee

m
s 

n
e

ce
ss

a
ry

. 

Im
p

ac
t 

9.
2

: 
A

D
 f

ac
ili

ty
 o

pe
ra

tio
ns

 w
o

u
ld

 n
o

t 
su

b
st

a
n

tia
lly

 
in

cr
ea

se
 o

n-
go

in
g 

(o
pe

ra
tio

na
l) 

tr
af

fic
 v

ol
um

es
 o

n 
ro

ad
w

a
ys

 
se

rv
in

g 
th

e 
fa

ci
lit

ie
s.

  

M
ea

su
re

 9
.2

: 
M

ea
su

re
s 

w
ill

 b
e 

im
po

se
d 

b
y 

a
pp

lic
ab

le
 lo

ca
l a

ge
nc

ie
s,

 a
s 

ne
ed

ed
, t

o 
ad

dr
es

s 
si

te
-

sp
ec

ifi
c 

si
gn

ifi
ca

nt
 tr

af
fic

 im
pa

ct
s 

id
en

tif
ie

d 
du

rin
g 

su
bs

eq
ue

nt
 fa

ci
lit

y-
sp

ec
ifi

c 
an

al
ys

es
, i

m
pl

em
en

ta
tio

n 
of

 
w

hi
ch

 w
o

ul
d 

re
d

uc
e 

th
os

e 
im

pa
ct

s 
to

 a
 le

ss
-t

ha
n-

si
gn

ifi
ca

nt
 le

ve
l. 

 

S
 

LS
M

 

Im
p

ac
t 

9.
3

: 
A

D
 f

a
ci

lit
ie

s 
co

ul
d 

po
te

nt
ia

lly
 c

au
se

 tr
af

fic
 s

af
et

y 
ha

za
rd

s 
fo

r 
ve

h
ic

le
s,

 b
ic

yc
lis

ts
, a

nd
 p

ed
es

tr
ia

ns
 o

n 
pu

bl
ic

 
ro

ad
w

a
ys

, a
nd

 c
ou

ld
 in

cr
ea

se
 tr

af
fic

 h
az

ar
ds

 d
ue

 to
 p

os
si

bl
e 

ro
ad

 w
ea

r 
or

 to
 a

cc
id

en
ta

l s
pi

lls
 o

f d
ig

es
ta

te
 (

liq
ui

ds
 a

nd
 

so
lid

s)
.  

M
ea

su
re

 9
.3

a:
 Im

pl
em

en
t M

ea
su

re
 9

.1
, w

hi
ch

 s
tip

ul
at

es
 a

ct
io

ns
 r

eq
ui

re
d 

of
 th

e 
co

nt
ra

ct
or

(s
) 

to
 r

ed
uc

e 
po

te
nt

ia
l t

ra
ff

ic
 s

af
et

y 
im

pa
ct

s 
to

 a
 le

ss
-t

ha
n-

si
gn

ifi
ca

nt
 le

ve
l. 

M
ea

su
re

 9
.3

b
: P

rio
r 

to
 c

on
st

ru
ct

io
n,

 th
e 

co
nt

ra
ct

or
(s

), 
in

 c
oo

pe
ra

tio
n 

w
ith

 th
e 

ag
en

ci
es

 h
av

in
g 

ju
ris

di
ct

io
n 

ov
er

 th
e 

af
fe

ct
ed

 ro
ad

w
ay

s,
 w

ill 
su

rv
ey

 a
nd

 d
es

cr
ib

e 
th

e 
pr

e-
co

ns
tru

ct
io

n 
ro

ad
w

ay
 c

on
di

tio
ns

 o
n 

ru
ra

l r
oa

d
w

a
ys

 
a

n
d

 r
e

si
d

e
n

tia
l s

tr
e

e
ts

. 
W

ith
in

 3
0

 d
a

ys
 a

ft
e

r 
co

n
st

ru
ct

io
n

 is
 c

o
m

p
le

te
d

, 
th

e
 a

ff
e

ct
e

d
 a

g
e

n
ci

e
s 

w
ill

 
su

rv
ey

 th
es

e 
sa

m
e 

ro
ad

w
ay

s 
an

d 
re

si
de

nt
ia

l s
tr

ee
ts

 in
 o

rd
er

 to
 id

en
tif

y 
an

y 
da

m
ag

e 
th

at
 h

as
 o

cc
u

rr
e

d
. 

R
o

a
d

s 
d

a
m

a
g

e
d

 b
y 

co
n

st
ru

ct
io

n
 w

ill
 b

e
 r

ep
ai

re
d 

to
 a

 s
tru

ct
ur

al
 c

on
di

tio
n 

eq
ua

l t
o 

th
e 

co
nd

iti
on

 th
at

 e
xi

st
ed

 
pr

io
r t

o 
co

ns
tru

ct
io

n 
ac

tiv
ity

. 

M
ea

su
re

 9
.3

c:
 P

rio
r 

to
 in

iti
at

io
n 

of
 p

ro
je

ct
 o

pe
ra

tio
ns

, t
he

 p
ro

je
ct

 s
po

ns
or

(s
) 

w
ill

 s
ub

m
it 

a 
S

pi
ll 

P
re

ve
nt

io
n 

P
la

n 
to

 th
e 

ap
pr

o
pr

ia
te

 lo
ca

l a
ge

nc
y.

 T
he

 S
pi

ll 
P

re
ve

nt
io

n 
P

la
n 

w
ill

 in
cl

ud
e,

 a
m

on
g 

ot
he

r 
pr

ov
is

io
ns

, a
 

re
qu

ire
m

en
t 

th
at

 e
ac

h 
tr

uc
k 

dr
iv

er
 k

no
w

 h
o

w
 to

 c
ar

ry
 o

ut
 th

e 
em

er
g

e
nc

y 
m

ea
su

re
s 

de
sc

rib
ed

 in
 th

e 
S

pi
ll 

P
re

ve
nt

io
n 

P
la

n 
(t

he
re

fo
re

 r
ed

uc
in

g 
ro

ad
w

a
y 

ha
za

rd
s 

if 
an

 a
cc

id
en

ta
l s

pi
ll 

w
er

e 
to

 o
cc

ur
).

 

S
 

LS
M

 

Im
p

ac
t 

9.
4

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
in

te
rm

itt
en

tly
 a

nd
 t

e
m

po
ra

ril
y 

im
pe

de
 a

cc
es

s 
to

 lo
ca

l s
tr

ee
ts

 o
r 

ad
ja

ce
nt

 u
se

s 
(in

cl
ud

in
g 

ac
ce

ss
 fo

r 
em

er
g

en
cy

 v
eh

ic
le

s)
, a

s 
w

el
l a

s 
di

sr
up

tio
n 

to
 

bi
cy

cl
e/

pe
de

st
ria

n 
ac

ce
ss

 a
nd

 c
irc

ul
at

io
n.

  

M
ea

su
re

 9
.4

: 
Im

pl
em

en
t M

ea
su

re
 9

.1
, 

w
hi

ch
 s

tip
ul

at
es

 a
ct

io
ns

 r
eq

ui
re

d 
of

 th
e 

co
n

tr
ac

to
r(

s)
 t

o 
re

du
ce

 
po

te
nt

ia
l a

cc
es

s 
im

pa
ct

s 
to

 a
 le

ss
-t

ha
n-

si
gn

ifi
ca

nt
 le

ve
l. 

S
 

LS
M

 

Im
p

ac
t 

9.
5

: 
T

he
 p

ro
je

ct
 c

ou
ld

 c
on

tr
ib

ut
e 

to
 c

um
ul

at
iv

e 
im

pa
ct

s 
to

 tr
af

fic
 a

nd
 tr

an
sp

o
rt

at
io

n 
(t

ra
ff

ic
 c

on
ge

st
io

n,
 tr

af
fic

 
sa

fe
ty

, a
nd

 e
m

er
ge

nc
y 

ve
hi

cl
e 

ac
ce

ss
).

  

M
ea

su
re

 9
.5

a:
 P

rio
r 

to
 c

on
st

ru
ct

io
n,

 th
e 

pr
oj

ec
t s

po
ns

or
 w

ill
 c

oo
rd

in
at

e 
w

ith
 th

e 
ap

pr
op

ria
te

 lo
ca

l g
ov

er
nm

en
t 

de
pa

rt
m

en
ts

, C
al

tr
an

s,
 a

nd
 u

til
ity

 d
is

tr
ic

ts
 a

nd
 a

ge
nc

ie
s 

re
ga

rd
in

g 
th

e 
tim

in
g 

of
 c

on
st

ru
ct

io
n 

pr
oj

ec
ts

 
th

at
 w

ou
ld

 o
cc

ur
 n

ea
r 

A
D

 p
ro

je
ct

 s
ite

s.
 S

pe
ci

fic
 m

ea
su

re
s 

to
 m

iti
ga

te
 p

ot
en

tia
l s

ig
ni

fic
an

t i
m

pa
ct

s 
w

ill
 b

e 
d

e
te

rm
in

ed
 a

s 
pa

rt
 o

f t
he

 in
te

ra
ge

nc
y 

co
or

di
na

tio
n,

 a
nd

 c
ou

ld
 in

cl
ud

e 
m

ea
su

re
s 

su
ch

 a
s 

em
pl

oy
in

g 
fla

gg
er

s 
du

rin
g 

ke
y 

co
ns

tr
uc

tio
n 

pe
rio

ds
, 

de
si

gn
at

in
g 

al
te

rn
at

e 
ha

ul
 r

ou
te

s,
 a

nd
 p

ro
vi

di
ng

 m
o

re
 o

ut
re

ac
h 

an
d 

co
m

m
un

ity
 n

ot
ic

in
g.

 

M
ea

su
re

 9
.5

b
: 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 9

.2
. 

M
ea

su
re

 9
.5

c:
 I

m
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

9.
1

, 9
.3

b 
an

d 
9.

3c
. 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
15

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

10
. A

es
th

et
ic

s 
 

 
 

Im
p

ac
t 

10
.1

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
ha

ve
 a

dv
er

se
 e

ff
ec

ts
 o

n 
a 

sc
en

ic
 v

is
ta

 a
nd

/o
r 

sc
en

ic
 r

es
ou

rc
es

.  
M

ea
su

re
 1

0.
1a

: A
vo

id
 s

iti
ng

 A
D

 fa
ci

lit
ie

s 
ne

ar
 s

ce
ni

c 
vi

st
as

 a
nd

 c
or

rid
or

s 
de

si
gn

at
e

d 
w

ith
in

 a
n 

ap
pl

ic
ab

le
 la

nd
 u

se
 p

la
n 

an
d 

th
e 

S
ta

te
 S

ce
ni

c 
H

ig
hw

a
y 

P
ro

gr
a

m
. 

M
ea

su
re

 1
0.

1b
: L

an
ds

ca
pi

ng
 a

nd
/o

r 
ve

ge
ta

te
d 

b
er

m
s 

sh
ou

ld
 b

e 
us

ed
 t

o 
m

in
im

iz
e 

vi
ew

s 
of

 f
ac

ili
tie

s 
fr

om
 s

en
si

tiv
e 

vi
ew

s.
 

S
 

LS
M

 

Im
p

ac
t 

10
.2

: 
A

D
 fa

ci
lit

ie
s 

co
ul

d 
de

gr
ad

e 
th

e 
ex

is
tin

g 
vi

su
al

 
ch

ar
ac

te
r/

qu
al

ity
 o

f t
he

 s
ite

 a
nd

 it
s 

su
rr

ou
nd

in
gs

. 
 

 

M
ea

su
re

 1
0.

2a
: 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

10
.1

a 
an

d 
10

.1
b.

  

M
ea

su
re

 1
0.

2b
: 

F
ac

ili
tie

s 
us

in
g 

tr
uc

k 
tip

pe
rs

 o
r 

ot
h

er
 u

n-
e

nc
lo

se
d 

un
lo

ad
in

g 
sh

ou
ld

 c
on

si
de

r 
us

in
g 

lit
te

r 
fe

nc
es

 to
 m

an
ag

e 
bl

ow
in

g 
lit

te
r.

 F
ac

ili
tie

s 
sh

ou
ld

 e
du

ca
te

 h
au

le
rs

 d
el

iv
er

in
g 

m
at

er
ia

ls
 to

 th
e 

A
D

 fa
ci

lit
y 

th
ro

ug
h 

lit
er

at
u

re
, w

eb
 li

nk
s,

 o
r 

pr
ov

id
e 

tr
ai

ni
ng

 o
n 

th
e 

ac
ce

pt
an

ce
 o

f w
as

te
 a

t t
he

 fa
ci

lit
ie

s 
to

 m
in

im
iz

e 
lit

te
r.

 F
ac

ili
ty

 o
pe

ra
to

rs
 s

ho
ul

d 
de

ve
lo

p 
a 

pr
ot

oc
ol

 to
 id

en
tif

y 
fe

ed
st

oc
ks

 th
at

 a
re

 s
ev

er
el

y 
co

nt
am

in
at

ed
 

w
ith

 p
ot

en
tia

l l
itt

er
 a

nd
 r

ej
ec

t u
na

cc
ep

ta
bl

e 
lo

ad
s.

 

M
ea

su
re

 1
0.

2c
: 

C
le

an
-u

p 
cr

e
w

s 
ca

n 
be

 u
se

d 
as

 n
ec

es
sa

ry
 to

 c
on

tr
ol

 li
tt

er
. 

M
ea

su
re

 1
0.

2d
: 

F
ee

ds
to

ck
s 

an
d 

di
ge

st
at

e 
b

yp
ro

d
uc

ts
 s

ho
ul

d 
be

 s
to

re
d 

in
 e

nc
lo

se
d 

fa
ci

lit
ie

s 
or

 
pr

oc
es

se
d 

in
 a

 ti
m

el
y 

m
an

ne
r 

to
 p

re
ve

nt
 v

is
ib

ly
 d

et
er

io
ra

te
d 

si
te

 c
on

di
tio

ns
. 

M
ea

su
re

 1
0.

2e
: 

P
ro

je
ct

 o
pe

ra
to

rs
 s

ho
ul

d 
co

ns
id

er
 e

nc
lo

su
re

 o
f p

re
-p

ro
ce

ss
in

g 
op

er
a

tio
ns

 if
 it

 p
ro

vi
de

s 
an

 a
es

th
et

ic
 a

nd
/o

r 
no

is
e 

at
te

nu
at

in
g 

be
ne

fit
. 

S
 

LS
M

 

Im
p

ac
t 

10
.3

: 
A

D
 f

a
ci

lit
ie

s 
co

u
ld

 c
re

a
te

 a
 n

e
w

 s
o

u
rc

e
 o

f 
lig

h
t 

or
 g

la
re

 w
ith

 a
dv

er
se

 a
ffe

ct
s 

to
 d

a
yt

im
e 

an
d/

o
r 

ni
gh

tti
m

e 
vi

ew
s.

  

M
ea

su
re

 1
0.

3a
: 

Im
pl

em
en

t 1
0.

1b
. 

M
ea

su
re

 1
0.

3b
: 

A
n

y 
lig

ht
in

g 
(p

or
ta

bl
e 

or
 p

er
m

an
e

nt
) 

sh
ou

ld
 b

e 
ho

od
ed

 a
nd

 d
ire

ct
e

d 
on

to
 th

e 
p

ro
je

ct
 

si
te

. T
hi

s 
w

ou
ld

 r
ed

uc
e 

ef
fe

ct
s 

to
 n

ig
ht

tim
e 

sk
ie

s 
fr

om
 u

pl
ig

ht
in

g,
 r

e
du

ce
 g

la
re

, a
nd

 p
re

ve
nt

 li
gh

t f
ro

m
 

sp
ill

in
g 

on
to

 a
dj

oi
ni

ng
 p

ro
pe

rt
ie

s 
an

d 
ro

ad
s.

 

M
ea

su
re

 1
0.

3c
: 

F
la

re
s 

m
a

y 
be

 e
nc

lo
se

d 
to

 r
ed

uc
e 

th
e 

vi
si

bi
lit

y 
of

 f
la

m
es

 d
ur

in
g 

op
e

ra
tio

n.
 

S
 

LS
M

 

Im
p

ac
t 

10
.4

: 
T

he
 p

ro
je

ct
 c

ou
ld

 r
es

ul
t i

n 
cu

m
ul

at
iv

e 
im

pa
ct

s 
to

 
vi

su
al

 r
es

ou
rc

es
.  

M
ea

su
re

 1
0.

4:
 Im

pl
em

en
t M

iti
ga

tio
n 

M
ea

su
re

s 
1

0
.1

a
, 

1
0

.1
b

, 
1

0
.2

a
, 

1
0

.2
b

, 
1

0
.2

c,
 1

0
.2

d
, 

1
0

.2
e

, 
1

0
.3

a
, 

1
0

.3
b

, 
a

n
d

 1
0

.3
c.

  
S

 
LS

M
 

11
. H

az
ar

ds
 a

nd
 H

az
ar

do
us

 M
at

er
ia

ls
 

 
 

 

Im
p

ac
t 

11
.1

: 
C

on
st

ru
ct

io
n 

of
 A

D
 f

ac
ili

tie
s 

co
ul

d 
re

su
lt 

in
 t

he
 

po
te

nt
ia

l e
xp

os
ur

e 
of

 c
on

st
ru

ct
io

n 
w

o
rk

er
s,

 th
e 

pu
bl

ic
 a

nd
 

th
e 

en
vi

ro
nm

en
t 

to
 p

re
e

xi
st

in
g 

so
il 

an
d/

or
 g

ro
un

d
w

at
er

 
co

nt
am

in
at

io
n.

  

M
it

ig
at

io
n

 M
ea

su
re

 1
1.

1:
 P

rio
r 

to
 fi

na
l p

ro
je

ct
 d

es
ig

n 
an

d 
an

y 
ea

rt
h 

di
st

ur
bi

ng
 a

ct
iv

iti
es

, t
he

 a
pp

lic
an

t o
r 

ag
en

cy
(ie

s)
 r

es
po

ns
ib

le
 s

ha
ll 

co
nd

uc
t a

 P
ha

se
 I 

E
nv

iro
nm

en
ta

l S
ite

 A
ss

e
ss

m
e

n
t 

(E
S

A
).

 T
he

 P
ha

se
 I 

E
S

A
 s

ha
ll 

be
 p

re
pa

re
d 

by
 a

 R
eg

is
te

re
d 

E
nv

iro
nm

en
ta

l A
ss

es
so

r 
(R

E
A

) 
or

 o
th

e
r 

q
u

a
lif

ie
d

 p
ro

fe
ss

io
n

a
l 

to
 a

ss
e

ss
 t

h
e

 p
o

te
n

tia
l f

o
r 

co
n

ta
m

in
a

te
d

 s
o

il 
o

r 
g

ro
u

n
d

w
a

te
r 

co
nd

iti
on

s 
at

 th
e 

pr
oj

ec
t s

ite
; s

pe
ci

fic
al

ly
 

in
 th

e 
ar

ea
 p

ro
po

se
d 

fo
r 

co
ns

tr
uc

tio
n 

of
 A

D
 fa

ci
lit

ie
s.

 T
he

 P
ha

se
 I 

E
S

A
 s

ha
ll 

in
cl

ud
e 

a 
re

vi
ew

 o
f a

p
p

ro
p

ri
a

te
 

fe
de

ra
l, 

S
ta

te
 a

nd
 lo

ca
l h

az
ar

do
us

 m
at

er
ia

ls
 d

at
ab

as
es

 to
 id

en
tif

y 
ha

za
rd

ou
s 

w
as

te
 s

ite
s 

at
 o

n-
si

te
 a

nd
 

of
f-

si
te

 lo
ca

tio
ns

 w
ith

in
 a

 o
ne

 q
ua

rte
r m

ile
 ra

di
us

 o
f t

he
 p

ro
je

ct
 lo

ca
tio

n.
 T

hi
s 

P
ha

se
 I 

E
S

A
 s

ha
ll 

al
so

 in
cl

ud
e 

a 
re

vi
ew

 o
f e

xi
st

in
g 

an
d 

pa
st

 la
nd

 u
se

s 
th

ro
ug

h 
ae

ria
l p

ho
to

gr
ap

hs
, h

is
to

ric
al

 r
ec

or
ds

, i
nt

er
vi

ew
s 

of
 o

w
ne

rs
 

an
d/

or
 o

p
er

at
o

rs
 o

f t
he

 p
ro

p
er

ty
, o

bs
er

va
tio

ns
 d

ur
in

g 
a 

re
co

nn
ai

ss
an

ce
 s

ite
 v

is
it,

 a
nd

 r
ev

ie
w

 o
f o

th
er

 
re

le
va

nt
 e

xi
st

in
g 

in
fo

rm
at

io
n 

th
at

 c
ou

ld
 id

en
tif

y 
th

e 
po

te
nt

ia
l e

xi
st

en
ce

 o
f c

on
ta

m
in

at
ed

 s
oi

l o
r 

gr
ou

nd
w

at
er

.  

If 
no

 c
on

ta
m

in
at

ed
 s

oi
l o

r 
gr

ou
nd

w
at

er
 is

 id
en

tif
ie

d 
or

 if
 th

e 
P

ha
se

 I 
E

S
A

 d
oe

s 
no

t r
ec

om
m

en
d 

an
y 

fu
rt

he
r 

in
ve

st
ig

at
io

n 
th

en
 th

e 
pr

oj
ec

t a
pp

lic
an

t o
r 

ag
en

cy
(ie

s)
 r

es
po

ns
ib

le
 s

ha
ll 

pr
oc

ee
d 

w
ith

 fi
na

l p
ro

je
ct

 d
es

ig
n 

an
d 

S
 

LS
M

 



1.
 E

xe
cu

tiv
e 

S
um

m
ar

y 

 

 
LS

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t 

LS
M

 –
 L

es
s 

th
an

 S
ig

ni
fic

an
t w

ith
 M

iti
ga

tio
n 

 
N

I 
– 

N
o 

Im
pa

ct
 

S
 –

 S
ig

ni
fic

an
t 

  S
ta

te
w

id
e

 A
n

ae
ro

b
ic

 D
ig

e
st

e
r 

F
a

ci
lit

ie
s 

1-
16

 
E

S
A

 / 
2

09
1

34
 

F
in

a
l P

ro
gr

a
m

 E
n

vi
ro

n
m

e
nt

a
l I

m
pa

ct
 R

ep
o

rt
 

Ju
n

e
 2

01
1 

T
A

B
L

E
 1

-1
(R

E
V

IS
E

D
)

E
N

V
IR

O
N

M
E

N
T

A
L

 I
M

P
A

C
T

S
 A

N
D

 M
IT

IG
A

T
IO

N
 M

E
A

S
U

R
E

S
 

Im
p

ac
t 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 

Im
p

ac
t 

S
ig

n
if

ic
a

n
ce

 

B
ef

or
e 

M
iti

ga
tio

n 
A

ft
er

 M
iti

ga
tio

n 

co
ns

tru
ct

io
n.

  

O
R

 

If 
ex

is
tin

g 
so

il 
or

 g
ro

un
dw

at
er

 c
on

ta
m

in
at

io
n 

is
 id

en
tif

ie
d,

 a
nd

 if
 th

e 
P

ha
se

 I 
E

S
A

 r
ec

om
m

en
ds

 fu
rt

he
r 

re
vi

ew
, 

th
e 

ap
pl

ic
an

t o
r 

ag
en

cy
(ie

s)
 r

es
po

ns
ib

le
 s

ha
ll 

re
ta

in
 a

 R
E

A
 to

 c
on

du
ct

 fo
llo

w
-u

p 
sa

m
pl

in
g 

to
 c

h
a

ra
ct

e
ri

ze
 

th
e 

co
nt

am
in

at
io

n 
an

d 
to

 id
en

tif
y 

an
y 

re
qu

ire
d 

re
m

ed
ia

tio
n 

th
at

 s
ha

ll 
be

 c
on

du
ct

ed
 c

on
si

st
en

t w
ith

 a
pp

lic
ab

le
 

re
gu

la
tio

ns
 p

rio
r t

o 
an

y 
ea

rth
 d

is
tu

rb
in

g 
ac

tiv
iti

es
. T

he
 e

nv
iro

nm
en

ta
l p

ro
fe

ss
io

na
l s

ha
ll 

pr
ep

ar
e 

a 
re

po
rt 

th
at

 
in

cl
ud

es
, b

ut
 is

 n
ot

 li
m

ite
d 

to
, a

ct
iv

iti
es

 p
er

fo
rm

ed
 fo

r 
th

e 
as

se
ss

m
en

t, 
su

m
m

ar
y 

of
 a

nt
ic

ip
at

ed
 c

o
n

ta
m

in
a

n
ts

 
a

nd
 c

on
ta

m
in

an
t c

on
ce

nt
ra

tio
ns

 a
t t

he
 p

ro
po

se
d 

co
ns

tr
uc

tio
n 

si
te

, a
nd

 r
ec

om
m

en
da

tio
ns

 fo
r 

ap
p

ro
p

ri
a

te
 

h
a

n
d

lin
g

 o
f 

a
n

y 
co

n
ta

m
in

a
te

d
 m

at
er

ia
ls

 d
ur

in
g 

co
ns

tr
uc

tio
n.

  

Im
p

ac
t 

11
.2

: 
T

ra
ns

po
rt

at
io

n,
 u

se
, 

di
sp

os
al

 o
r 

ac
ci

de
nt

al
 s

pi
ll 

of
 h

az
ar

do
us

 m
a

te
ria

ls
 d

ur
in

g 
co

ns
tr

uc
tio

n 
of

 A
D

 fa
ci

lit
ie

s 
w

o
ul

d 
no

t r
es

ul
t i

n 
th

e 
po

te
nt

ia
l e

xp
os

ur
e 

of
 c

on
st

ru
ct

io
n 

w
or

ke
rs

, t
he

 p
ub

lic
 a

nd
 th

e 
en

vi
ro

nm
en

t t
o 

ha
za

rd
ou

s 
m

at
er

ia
ls

. 

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

11
.3

: 
T

ra
ns

po
rt

at
io

n,
 u

se
, 

di
sp

os
al

 o
r 

ac
ci

de
nt

al
 s

pi
ll 

of
 h

az
ar

do
us

 m
a

te
ria

ls
 d

ur
in

g 
th

e 
op

er
at

io
n 

an
d

 
m

ai
nt

en
an

ce
 o

f 
A

D
 fa

ci
lit

ie
s 

w
ou

ld
 n

ot
 r

es
ul

t i
n 

po
te

nt
ia

l 
ha

rm
fu

l e
xp

os
ur

es
 o

f t
he

 p
ub

lic
 o

r 
th

e 
en

vi
ro

nm
en

t t
o 

ha
za

rd
ou

s 
m

at
er

ia
ls

. 

 M
it

ig
a

ti
o

n
 M

ea
su

re
 1

1.
3

: 
Im

pl
e

m
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

5.
1a

 a
nd

 6
.2

a-
f.

 
S

 
LS

M
 

Im
p

ac
t 

11
.4

: 
O

p
er

at
io

n 
of

 A
D

 fa
ci

lit
ie

s 
co

ul
d 

in
cr

ea
se

 th
e 

ris
k 

of
 fi

re
 h

az
ar

d
s 

du
e 

to
 th

e 
po

te
nt

ia
l r

el
ea

se
 o

f b
io

ga
s.

  
M

it
ig

at
io

n
 M

ea
su

re
 1

1.
4a

: 
P

rio
r 

to
 p

ro
je

ct
 a

pp
ro

va
l, 

A
D

 fa
ci

lit
y 

op
er

at
or

s 
sh

al
l p

re
pa

re
 a

nd
 im

pl
em

en
t a

 
F

ire
 S

af
et

y 
P

la
n 

th
at

 o
ut

lin
es

 fi
re

 h
az

ar
ds

, d
es

cr
ib

es
 fa

ci
lit

y 
op

er
at

io
ns

 p
ro

ce
du

re
s 

to
 p

re
ve

nt
 ig

ni
tio

n 
of

 fi
re

s,
 

re
qu

ire
s 

re
gu

la
r 

in
sp

ec
tio

n 
of

 fi
re

 s
up

pr
es

si
on

 s
ys

te
m

s,
 a

nd
 p

ro
vi

de
s 

fo
r 

w
or

ke
r 

tr
ai

ni
ng

 in
 s

af
et

y 
pr

oc
ed

ur
es

 
as

 w
el

l a
s 

pr
ot

oc
ol

s 
fo

r 
re

sp
on

di
ng

 to
 fi

re
 in

ci
de

nt
s.

 T
he

 F
ire

 S
af

et
y 

P
la

n 
sh

al
l b

e 
re

vi
ew

ed
 a

nd
 a

pp
ro

ve
d 

by
 th

e 
lo

ca
l f

ire
 e

nf
or

ce
m

en
t a

ge
nc

y.
 

M
it

ig
at

io
n

 M
ea

su
re

 1
1.

4b
:  

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 1

1.
5.

 

S
 

LS
M

 

Im
p

ac
t 

11
.5

: 
A

D
 fa

ci
lit

ie
s 

co
ul

d 
be

 lo
ca

te
d 

w
ith

in
 o

ne
 

qu
ar

te
r 

m
ile

 o
f a

 s
ch

oo
l r

es
ul

tin
g 

in
 p

ot
en

tia
l h

az
ar

ds
 

as
so

ci
at

ed
 w

ith
 a

cc
id

en
ta

l r
el

ea
se

 o
f h

az
ar

do
us

 m
at

er
ia

ls
, 

in
cl

ud
in

g 
bi

og
as

. 

M
it

ig
a

ti
o

n
 M

ea
s

u
re

 1
1.

5:
 A

D
 fa

ci
lit

ie
s 

sh
al

l b
e 

si
te

d 
at

 le
as

t o
ne

 q
u

ar
te

r 
m

ile
 fr

om
 e

xi
st

in
g 

or
 p

ro
p

os
ed

 
sc

ho
ol

s,
 d

ay
ca

re
 fa

ci
lit

ie
s,

 h
os

pi
ta

ls
 a

nd
 o

th
er

 s
en

si
tiv

e 
la

nd
 u

se
s.

 
LS

 
LS

 

Im
p

ac
t 

11
.6

: 
A

D
 fa

ci
lit

y 
op

er
at

io
ns

 c
ou

ld
 g

en
er

at
e 

ve
ct

or
s 

(f
lie

s,
 m

os
qu

ito
es

, r
od

en
ts

, e
tc

.)
 e

xc
ee

di
ng

 r
e

gu
la

to
ry

 
ag

en
cy

 th
re

sh
ol

ds
 fo

r 
th

e 
pr

es
en

ce
 o

f v
ec

to
rs

.  
 

N
on

e 
re

q
ui

re
d.

 
LS

 
LS

 

Im
p

ac
t 

11
.7

: 
A

D
 f

ac
ili

tie
s 

co
ul

d 
be

 lo
ca

te
d 

w
ith

in
 f

iv
e 

m
ile

s 
of

 a
 p

ub
lic

 a
irp

or
t 

or
 p

riv
at

e 
ai

rs
tr

ip
 a

nd
 c

re
at

e 
a

n 
av

ia
tio

n 
ha

za
rd

. 
 

M
it

ig
at

io
n

 M
ea

su
re

 1
1.

7:
 F

or
 a

ny
 A

D
 fa

ci
lit

y 
pr

op
os

ed
 w

ith
in

 5
 s

ta
tu

te
 m

ile
s 

of
 a

n 
ai

rp
or

t’s
 a

ir 
op

er
at

io
ns

 
ar

ea
, t

he
 o

pe
ra

to
r w

ill
 n

ot
ify

 th
e 

F
ed

er
al

 A
vi

at
io

n 
A

dm
in

is
tr

at
io

n 
(F

A
A

) 
R

eg
io

na
l A

irp
or

ts
 D

iv
is

io
n 

of
fic

e 
an

d 
th

e 
ai

rp
or

t o
pe

ra
to

r 
of

 th
e 

pr
op

os
ed

 fa
ci

lit
y 

as
 e

ar
ly

 in
 th

e 
pr

oc
es

s 
as

 p
os

si
bl

e.
 A

D
 fa

ci
lit

ie
s 

w
ith

 a
ny

 o
pe

n 
ai

r 
(o

ut
do

or
) 

ac
tiv

iti
es

 m
us

t r
ec

ei
ve

 a
n 

F
A

A
 D

et
er

m
in

at
io

n 
of

 N
o 

H
az

ar
d 

pr
io

r 
to

 p
ro

je
ct

 a
pp

ro
va

l. 
 

S
 

LS
M

 

Im
p

ac
t 

11
.8

: 
D

ev
el

op
m

en
t o

f A
D

 fa
ci

lit
ie

s 
co

ul
d 

co
nt

rib
ut

e 
to

 
cu

m
ul

at
iv

e 
im

pa
ct

s 
re

la
te

d 
to

 h
a

za
rd

o
u

s 
m

a
te

ri
a

ls
. 

  
M

it
ig

a
ti

o
n

 M
ea

s
u

re
 1

1.
8:

 I
m

pl
em

en
t M

iti
ga

tio
n 

M
ea

su
re

s 
11

.1
, 1

1.
4,

 1
1.

5,
 a

nd
 1

1.
7

. 
LS

 
LS

 

 



Appendix D 
Preliminary Initial Checklist 



 



November 2012 

Preliminary Initial Study for the Ventura River Watershed Biodigester Project 
Page 2 of 24 

 

STUDY PURPOSE 

The California Environmental Quality Act (CEQA) process is often required for projects 
that require a discretionary approval and might result in physical changes to the 
environment. It is up to the lead agency to determine whether CEQA applies to a given 
project and as well as the level of CEQA review required.  The County of Ventura Public 
Works Agency Watershed Protection District will be the lead agency for this project. 

The first step of the CEQA process includes development of an Initial Study to 
determine the appropriate environmental document process for the project. For this 
evaluation, AECOM has reviewed available related environmental documents prepared 
for the adjacent City of Ventura Avenue Water Treatment Plant and the CalRecycle 
Program Environmental Impact Report (EIR) for AD projects. Using these documents, 
AECOM has prepared a preliminary CEQA Initial Study checklist to assist in identifying 
potential significant impacts and recommend the appropriate next steps. The Ventura 
County Initial Study Assessment Guidelines (July 2010) were used in the preparation of 
this document.  This environmental analysis contained in the this Initial Study checklist 
is not intended to constitute a complete and comprehensive CEQA Initial Study 
checklist, but instead, to determine project feasibility related to environmental 
constraints.  As such, the “Project Impact Degree of Effect” in Section B of this Initial 
Study should not be considered final, as a more refined project description and 
additional analysis will be required to determine the significance of impacts.  The 
determination of “Cumulative Impact Degree of Effect” in Section B has not been 
determined as project-level impacts need to be finalized before analyzing the project’s 
contribution to a cumulative impact and a list proposed and pending cumulative projects 
would be needed to determine potential cumulative impacts.   

RESPONSIBLE AGENCIES 

Responsible agencies may include United States Army Corps of Engineers, California 
Department of Fish and Game, Regional Water Quality Control Board and Ventura 
County Air Pollution Control District.  A complete list of Responsible Agencies and 
required permits will be included as part of the CEQA document prepared for the 
project.   

Attachments:   
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SECTION B 

INITIAL STUDY CHECKLIST AND DISCUSSION OF 
RESPONSES 

PROJECT:   Ventura River Watershed Biodigester Project 
APPLICANT:  [For Feasibility Study purposes only, the Ventura County Watershed 

Protection District is shown as the applicant. A final decision on who the project applicant 
will be or whether there will be a project is yet to be determined.] 

LOCATION: Ventura County  
 

 
 

ISSUE 
(RESPONSIBLE DEPARTMENT) 

PROJECT IMPACT 
DEGREE OF EFFECT 

CUMULATIVE   IMPACT 
DEGREE OF EFFECT 

  N LS PS-M PS N LS PS-M PS 

RESOURCES: 1. AIR QUALITY (APCD)   X  TBD 

 2. WATER RESOURCES (PWA):  

  A.  GROUNDWATER QUANTITY  X   TBD 

  B.  GROUNDWATER QUALITY  X   TBD 

  C.  SURFACE WATER QUANTITY  X   TBD 

  D.  SURFACE WATER QUALITY  X   TBD 

 3. MINERAL RESOURCES (Plng.):   

  A.  AGGREGATE X    TBD 

  B.  PETROLEUM X    TBD 

 4. BIOLOGICAL RESOURCES    X  TBD 

 5. AGRICULTURAL RESOURCES (Ag. Dept.):   

  A. SOILS X    TBD 

  B. LAND USE INCOMPATIBILITY X    TBD 

 6. SCENIC RESOURCES (Plng.)  X   TBD 

 7. PALEONTOLOGICAL RESOURCES     X  TBD 

 8. CULTURAL RESOURCES:  

  A. ARCHAEOLOGICAL   X  TBD 

  B. HISTORICAL (Plng.) X    TBD 

 9. COASTAL BEACHES & SAND 
DUNES  

X    TBD 

HAZARDS:  

 10. FAULT RUPTURE (PWA):  X    TBD 

 11. GROUND SHAKING (PWA):   X   TBD 

 12. LIQUEFACTION (PWA):   X   TBD 

 13. SEICHE AND TSUNAMI (PWA):  X    TBD 

 14. LANDSLIDES/MUDSLIDES (PWA):  X    TBD 
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ISSUE 
(RESPONSIBLE DEPARTMENT) 

PROJECT IMPACT 
DEGREE OF EFFECT 

CUMULATIVE   IMPACT 
DEGREE OF EFFECT 

  N LS PS-M PS N LS PS-M PS 

 15. EXPANSIVE SOILS (PWA):   X   TBD 

 16. SUBSIDENCE (PWA):   X   TBD 

 17. HYDRAULIC HAZARDS:  

  A. NON-FEMA (PWA)  X   TBD 

  B. FEMA (WPD)  X   TBD 

 18. FIRE HAZARDS (Fire)   X   TBD 

 19. AVIATION HAZARDS (AIRPORTS)  X    TBD 

 20. HAZARDOUS MATERIALS/WASTE:    

  A. HAZARDOUS MATERIALS 
(EH/Fire) 

  X  TBD 

  B. HAZARDOUS WASTE (EH)   X  TBD 

 21. NOISE AND VIBRATION   X   TBD 

 22. DAYTIME GLARE   X   TBD 

 23.          PUBLIC HEALTH (EH)    X  TBD 

 24.          GREENHOUSE GASES (APCD)  X   TBD 

LAND USE: 25. COMMUNITY CHARACTER (Plng.)  X   TBD 

 26. HOUSING (Plng.) X    TBD 

PUBLIC 
FACILITIES/ 

SERVICES: 

27. TRANSPORTATION/CIRCULATION: 

 A. ROADS AND HIGHWAYS: 

     (1) LEVEL OF SERVICE (PWA) X    TBD 

     (2) SAFETY/DESIGN OF PUBLIC 
ROADS (PWA) 

X    TBD 

     (3) SAFETY/DESIGN OF PRIVATE 
ACCESS (Fire) 

X    TBD 

     (4) TACTICAL ACCESS (Fire) X    TBD 

 B. PEDESTRIAN/BICYCLE   
(PWA/Plng.) 

X    TBD 

  C. BUS TRANSIT X    TBD 

  D. RAILROADS X    TBD 

  E. AIRPORTS (Airports) X    TBD 

  F. HARBORS (Harbors) X    TBD 

  G. PIPELINES X    TBD 

 28. WATER SUPPLY:  

  A. QUALITY (EH) X    TBD 

  B. QUANTITY (PWA)   X  TBD 



November 2012 

Preliminary Initial Study for the Ventura River Watershed Biodigester Project 
Page 6 of 24 

 
 

ISSUE 
(RESPONSIBLE DEPARTMENT) 

PROJECT IMPACT 
DEGREE OF EFFECT 

CUMULATIVE   IMPACT 
DEGREE OF EFFECT 

  N LS PS-M PS N LS PS-M PS 

  C. FIRE FLOW (Fire) X    TBD 

 29. WASTE TREATMENT/DISPOSAL:  

  A. INDIVIDUAL SEWAGE DISPOSAL 

     SYSTEM (EH) 
X    TBD 

  B. SEWAGE COLLECTION/ 
TREATMENT FACILITIES (EH) 

 X   TBD 

  C. SOLID WASTE MANAGEMENT 
(PWA) 

 X   TBD 

 D. SOLID WASTE FACILITIES (EH)  X   TBD 

 30. UTILITIES:   X   TBD 

 31. FLOOD CONTROL/DRAINAGE:  

  A. WPD FACILITIES/ 
WATERCOURSES (WPD) 

 X   TBD 

  B. OTHER 
FACILITIES/WATERCOURSES 
(PWA) 

 X   TBD 

 32. LAW ENFORCEMENT/EMERGENCY 
SVS. (SHERIFF):  

 X   TBD 

 33. FIRE PROTECTION (Fire):  

  A. DISTANCE/RESPONSE TIME  X   TBD 

  B. PERSONNEL/   
EQUIPMENT/FACILITIES 

 X   TBD 

 34. EDUCATION:  

  A. SCHOOLS X    TBD 

  B. LIBRARIES (Lib. Agency) X    TBD 

 35. RECREATION: (GSA) X    TBD 

 
DEGREE OF EFFECT: 
N = No Impact. 
LS = Less Than Significant 
PS-M = Potentially Significant Impact Unless Mitigation 
Incorporated 
PS = Potentially Significant Impact 
 
TBD = To be Determined 
 

 
AGENCIES: 
APCD - Air Pollution Control District   
Airports - Department Of Airports    
Harbors- Harbor Department  
WPD - Watershed Protection District 
PWA - Public Works Agency  
Fire - Fire Protection District     
Ag. Dept. - Agricultural Department 
Plng. - Planning Division     
Sheriff - Sheriff's Department           
Lib. Agency - Library Services Agency 
GSA - General Services Agency   
 EH - Environmental Health Division 
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RESOURCES 
 

1.  AIR QUALITY 

Air pollutants would be generated during construction and operation of the proposed 
biodigester facility. 

Regional Impacts. Regional air quality impacts refer to the concentration of ozone and 
particulate matter in the ambient air. The project site is located within the Ventura 
County Air Basin and is under the jurisdiction of two air quality management agencies.  
The California Air Resources Board (CARB) is responsible for regulating mobile 
emission sources (vehicles) and the Ventura County Air Pollution Control District 
(VCAPCD) regulates stationary sources. The VCAPCD considers operational air quality 
impacts to be significant if a project would generate more than 25 pounds per day of 
Reactive Organic Compounds (ROC) or Nitrogen Oxides (NOx).  The VCAPCD has not 
adopted significance thresholds for construction-related emissions since such emissions 
are temporary. Regional air quality impacts will need to be quantified and compared to 
the VCAPCD thresholds. 

Source Documents:  Ventura County Initial Study Assessment Guidelines, 2010; Ventura County, 
Air Quality Assessment Guidelines, 2003. 

Local Air Quality Impacts.  Localized air quality impacts refer to the concentration of 
dust, odors, carbon monoxide, and toxins present in the ambient air. These emissions 
will need to be quantified and compared to VCAPCD thresholds to determine impacts. A 
Best Available Control Technology (BACT) analysis will be needed and offsets may 
need to be required for the project.  

Source Documents:  Ventura County Initial Study Assessment Guidelines, 2010; Ventura County, 
Air Quality Assessment Guidelines, 2003. 

Objectionable Odors. Construction of the proposed project would generate odors that 
are typical of construction activities, such as odors associated with the combustion of 
fuel, concrete processing, asphalt and coatings.  Odors generated during construction 
would be temporary and are not anticipated to adversely affect nearby sensitive 
receptors.    

Anaerobic decomposition of organic materials can be a source of odor during operation. 
Though odors rarely cause any physical harm, they remain unpleasant and can lead to 
public distress generating complaints. The occurrence and severity of odor impacts 
depend on the nature, frequency and intensity of the source; wind speed and direction; 
and the sensitivity of receptors (Statewide Anaerobic Digester Facilities Final Program 
Environmental Impact Report, June 2011). Sensitive receptors closest to the project site 
include people passing by the site on the Ventura River Trail, located immediately west 
of the project site, and a single-family residences located approximately 800 feet 
southeast and southwest of the site.    
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Potential odorous substances can be formed in the residual digestate during the 
anaerobic digestion process.  Emissions of these odorous substances can occur at 
several stages during the process, including loading the digestate for transport, 
transporting it, unloading the digestate at the composting area, turning of the compost 
piles during composting, and loading the finished compost for transport from the facility.   

A complete odor analysis will be needed to quantify impacts. The primary data required 
for an odor assessment consists of the composition of the odorous substances formed 
during the digestion and composting processes, the quantity of these substances 
released during each part of the process, and the emission release characteristics of 
each source. Once the source characteristics are quantified, an odor modeling analysis 
will need to be performed and an air quality dispersion model will need to be used to 
estimate the dilution requirement for each emission source.  The model will produce 
estimates of 1-hour concentrations and will be adjusted using peak to mean ratios to 
obtain a dilution ratio representative of a 10-minute averaging period, since the odor 
threshold is typically assumed to apply for a period of 10 minutes or less. It is 
anticipated that to avoid a significant impact for odor, exhaust streams will need to be 
routed to a control device.  

 Source Documents:  Ventura County, Air Quality Assessment Guidelines, 2003; Statewide 
Anaerobic Digester Facilities Final Program Environmental Impact Report, June 2011. 

2.  WATER RESOURCES 

Item A - Groundwater Quantity. The proposed project is not anticipated to substantially 
increase the demand for groundwater in the County.  The project would not involve 
withdrawals of groundwater that would affect groundwater basins or the quantity of 
groundwater. The proposed project would increase the amount of impervious surface area 
onsite compared to the existing permeable surfacing onsite. Therefore, the rate of 
groundwater recharge may incrementally decline compared to existing conditions; 
however, this would not adversely affect groundwater recharge.  Nonetheless, potential 
impacts to groundwater quantity will need to be further analyzed during the CEQA process. 

Item B - Groundwater Quality. Construction of the project would involve activities that 
could affect the quality of groundwater onsite; however, with implementation of standard 
Best Management Practices (BMPs) no significant impacts would occur. Currently, the 
horse manure and bedding that would be used to fuel the facility may be subject to surface 
water flows, which may percolate into the groundwater and cause adverse impacts.  The 
proposed project would reduce this potential impact by collecting the horse manure and 
bedding and storing it in the facility where it would not percolate into the groundwater.  
Adverse effects to groundwater quality could occur as a result of pre-processing, post-
processing, and to a lesser extent, digestion operations (Statewide Anaerobic Digester 
Facilities Final Program Environmental Impact Report, June 2011).  However, disposal of 
digestate during operation of the project is anticipated to require a Waste Discharge Report 
(WDR), which will set forth proper disposal methods to avoid adverse impacts to 
groundwater quality.    
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Item C - Surface Water Quantity.  Due to the increase in impervious surfacing onsite, the 
rate of surface water runoff during storm events could increase. However, pursuant to 
Ventura County Stormwater Ordinance No. 4142, the project would be required to 
incorporate BMPs to address stormwater quantity and increased runoff. Such BMPs may 
include, but are not limited to, reduced slope grading, drainage through vegetative zones 
(e.g., bio-swale) and other options to intercept water being conveyed toward drainage, and 
landscaping to increase filtration and reduce runoff.  

Source Documents:  Statewide Anaerobic Digester Facilities Final Program Environmental 
Impact Report, June 2011; Ventura County Initial Study Assessment Guidelines, July 
2010. 

Item D - Surface Water Quality. The Ventura River is located approximately 500 feet 
west of the site. As such, runoff from the site has a relatively short distance to travel 
before entering the Ventura River. During construction of the project, drainage patterns 
and runoff could be altered as trenching and grading would temporarily create the 
potential for increased erosion and siltation. However, the proposed project would be 
required to be undertaken in accordance with conditions and requirements established 
by the Ventura Countywide Stormwater Quality Management Program, the National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAS000002 and Ventura 
Stormwater Quality Management Ordinance No. 4142.  These regulations require the 
preparation and approval of a Stormwater Pollution Control Plan (SWPCP) prior to 
issuance of grading permits. The SWPCP would require that BMPs, such as bio-swales, 
covering exposed earth, proper disposal of trash, maintenance of equipment, be 
implemented during construction to reduce impacts related to water quality, erosion and 
siltation during construction. 

Currently, the horse manure and bedding that would be used to fuel the facility may be 
subject to surface water flows, which may cause adversely affect surface water quality.  
The proposed project would reduce this potential impact by collecting the horse manure 
and bedding and storing it in the facility where it would not enter surface water flows.  
Operation of the project would include disposal of digestate, which could affect the 
quality of surface waters in the vicinity of the site, namely the Ventura River. However, 
as discussed above under Groundwater Quality, the project would be required to 
comply with the requirements set forth by the Waste Discharge Reports, which would 
reduce the potential for digestate to adversely affect surface water quality.  In addition, 
implementation of standard BMPs would reduce impacts to surface water quality. 
Nevertheless, surface water quality impacts will need to be analyzed further to identify 
potential impacts and mitigation.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010 

3.  MINERAL RESOURCES 

Item A – Aggregate.  Aggregate resources consist of sand, gravel, and crushed rock used 
in the construction industry.  The Ventura County Zoning Ordinance includes Mineral 
Resource Protection (MRP) overlay zones for areas where important mineral resources do 
or may exist and the extraction of these resources may be a compatible land use.  The 
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location of the proposed project is classified as MRZ-2, which indicates that significant 
mineral resource deposits exist in the vicinity. However, the project does not have the 
potential to hamper or preclude future extraction of or access to the aggregate resources; 
therefore, no impact would occur.  

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010, and Ventura 
County General Plan Resources Appendix, 2011   

Item B – Petroleum. During construction and operation of the project, petroleum-based 
fuel would be utilized for the operation of machinery. However, since there are sufficient 
resources to meet local needs, the project would not adversely affect petroleum resources. 
Additionally, according to Figure 1.4.7, Petroleum Resources Map of the Ventura County 
General Plan Resources Appendix, no significant petroleum resources are known to exist 
on the project site. Therefore, implementation of the project would not have a substantial 
impact to petroleum resources. 

Source Documents: Ventura County Initial Study Assessment Guidelines, July 2010; and Ventura 
County Resources Appendix, September 2008. 

4.  BIOLOGICAL RESOURCES 

An aECOM Biologist conducted a reconnaissance-level biological survey of the 
proposed site on September 25, 2012.  Dominant plant species observed were 
documented, as well as wildlife or sign thereof.  

The project site appears to have been subjected to past heavy disturbance. Vegetation 
on the site is comprised primarily of non-native, ruderal (weedy) vegetation, including 
castor bean (Ricinis communis), Bermuda grass (Cynodon dactylon), Russian thistle 
(Salsola sp.), fennel (Foeniculum vulgare), mustard (Brassica sp.), and non-native 
annual grasses. Ruderal native species are also present on the site, such as western 
ragweed (Ambrosia psilotachyia) and horseweed (Conyza canadensis). Other scattered 
native vegetation occurs on the site, primarily in its southwest portion. These species 
include several coyote brush shrubs (Baccharis pilularis) and one sprawling California 
blackberry (Rubus ursinus). 

Wildlife was not observed on the site during the survey. However, numerous scats, 
likely coyote (Canis latrans), and a few small burrows (1-2 inches in diameter) were 
observed.  Based on the level of disturbance on the site and lack of native habitat, it is 
unlikely that the site is permanently inhabited by sensitive species. The burrows 
described above are likely occupied by common small mammals or reptiles. However, 
due to the proximity of the site to the Ventura River, which functions as a wildlife 
movement corridor, it is possible that one or more special-status species may occur on 
the site as a transient. A more thorough analysis of biological resources would be 
needed to assess potential impacts. 

Source Documents: Ventura County Initial Study Assessment Guidelines, July 2010 
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5.  AGRICULTURAL RESOURCES 

Item A – Soils. The project site is located within the County of Ventura, which currently 
has an estimated 318,166 acres of agricultural land (California Department of 
Conservation, Important Farmland Mapping and Monitoring Program Report, 2008), of 
which approximately 122,492 acres are designated as “important farmlands.”  The 
project site is not designated as unique or important farmland. No impact would occur.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010; Ventura 
County General Plan Resources Appendix, 2011; California Department of Conservation, Ventura 
County Important Farmland Map, 2008. 

Item B - Land Use Incompatibility. Analysis of land use incompatibility with agricultural 
operations is based on the distance between new non-agricultural structures or uses 
and any common lot boundary line adjacent to off-site classified farmland. The project 
site is not adjacent to agricultural operations. In addition, the project would not include a 
land use that would cause incompatible land uses adjacent to lands in agricultural 
production. Therefore, no adverse effects would occur with regard to land use 
compatibility with agricultural resources. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

6.  SCENIC RESOURCES 

Scenic Highway. Highway 33, which is approximately 350 feet east of the project site, is 
potentially eligible for designation as a scenic highway. While this highway is potentially 
eligible as a scenic highway, it has not been so designated. In addition, the biodigester 
would be compatible with the existing surrounding land uses, such as the adjacent Ventura 
Avenue Water Treatment Plant, and would not substantially affect views from Highway 33.  

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010.  

Scenic Area/Feature. The project site would include construction of a biodigester on a 
currently vacant site south of the Ventura Avenue Water Treatment Plant. The biodigester 
facility would be compatible with existing land uses and would not substantially alter the 
visual character of the project site. Nonetheless, an analysis of visual resources pursuant 
to the Ventura County Initial Study Guidelines Section 6 should be conducted. This 
analysis should include identification of potential scenic resources in the vicinity of the 
project site and potential public viewpoints, such as State Route 33, Ventura Avenue, and 
the Ventura River Trail.  

Source Documents:  Ventura County Initial Study Assessment Guidelines, July 2010. 

7.  PALEONTOLOGICAL RESOURCES 

During project construction, excavation and/or trenching activities could uncover 
paleontological resources.  A paleontological assessment based on the type of soils 
underlying the site would need to be performed to determine the likelihood for 
paleontological resources to occur onsite. If it is determined that underlying soils have a 
high likelihood of containing paleontological resources and substantial excavation and/or 
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trenching would be needed, then mitigation may be required.  Typically, mitigation would 
involve monitoring of excavation and trenching activities by a qualified paleontologist. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

8.  CULTURAL RESOURCES 

Item A – Archaeological Resources. Due to known Chumash settlements along the 
Ventura River, the potential to encounter previously undiscovered archaeological 
resources exists in the project site area. An assessment of potential archaeological 
resources would need to be performed. A standard mitigation measure to reduce impacts 
to unknown archeological resources during construction is to temporarily halt ground 
disturbing work in the vicinity of a find until an archaeologist has evaluated the nature and 
significance of the find.  Work in the area would resume after the archeologist and County 
of Ventura determine that the find has been appropriately handled.  

Source Documents:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Item B – Historical Resources. The proposed project would be located on vacant land 
and would not involve impacts to any structures. Therefore, no impact to historic 
resources would occur. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

9.  COASTAL BEACHES & SAND DUNES 

The project site is not located within the Coastal Zone of the County's Local Coastal 
Program.  Therefore, no impact to the coastal beaches and sand dunes would occur. 

Source Document: Ventura County Local Coastal Plan; Ventura County Initial Study Assessment 
Guidelines, July 2010. 

 

HAZARDS 

10.  FAULT RUPTURE 

Pursuant to the Earthquake Fault Hazards Zone Map (Figure 2.2.3b) in the County of 
Ventura General Plan Hazards Appendix, the project site is not located within a fault 
hazard zone.  In addition, the project site is not located within an Alquist-Priolo zone 
according to the California Department of Conservation Ventura Quadrangle Hazards 
Map (1978). The proposed biodigester facility would be required to comply with the 
most recent County of Ventura, California, and Uniform Building Codes.     

Source Documents: California Department of Conservation Ventura Quadrangle Hazards Map 
(1978); County of Ventura General Plan Hazards Appendix, November 2005. 
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11.  GROUND SHAKING 

The proposed project is located in a seismically active region and would be subject to 
moderate to strong ground shaking from seismic events on local and regional fault 
systems. However, the proposed biodigester facility would be required to comply with 
the most recent County of Ventura, California, and Uniform Building Codes. 
Implementation of these standards would reduce potential ground shaking effects to a 
less than significant level.  

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010; Ventura County 
Building and Safety Division, Ventura County Building Code, 2007. 

12.  LIQUEFACTION 

Liquefaction is the phenomenon whereby strong, cyclic ground motions during an 
earthquake transform a soil mass from a solid to a liquid state.  The occurrence of 
liquefaction is strongly dependent upon the strength and duration of ground shaking, the 
depth to saturated soil, and local soil properties. The project site is located in a 
liquefaction hazard zone as delineated by the State of California Seismic Hazard Zone 
Map (2000).  However, the facility would be engineered pursuant to the requirements of 
the County’s Building and Safety Division.  Engineering techniques commonly used for 
projects located in liquefiable soils include excavation and removal or recompaction of 
potentially liquefiable soils; and/or in-situ ground densification (e.g., compaction with 
vibratory probes, dynamic consolidation, compaction piles, compaction grouting); 
Mandatory compliance with applicable construction and design standards would reduce 
impacts to below a level of significance. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010; State of 
California, Division of Mines and Geology, Seismic Hazards Zones Map, Moorpark Quadrangle, 
2000. 

13.  SEICHE AND TSUNAMI 

Pursuant to the Countywide General Plan, Hazards Appendix, Figure 2.6, the project 
site is not located in a Tsunami Zone or a Seiche Zone.  Therefore, no impact related to 
tsunamis and seiches would occur. 

Source Document: County of Ventura General Plan Hazards Appendix, November 2005. 

14.  LANDSLIDE/MUDSLIDE 

Landslide/mudflow hazards generally exist in and at the base of hillside terrain where 
channel erosion, weathering and tectonic movement have caused unstable conditions.  
The project site is not located within an area identified on figures 2.7.1 and 2.7.2 of 
Ventura County’s General Plan Hazards Appendix which identify landslide hazard 
areas.  Therefore, no impact related to landslide or mudslides would occur. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010; Ventura County 
General Plan Hazards Appendix, November 2005. 
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15.  EXPANSIVE SOILS 

Expansive soils are primarily clay-rich soils subject to changes in volume with changes in 
moisture content. The resultant shrinking and swelling of soils can influence all fixed 
structures, utilities and roadways. Pursuant to Ventura County’s Guidelines, expansive soil 
hazards are assessed within the existing regulatory framework of both the Public Works 
Agency and the Building and Safety Departments. Mandatory compliance with the 
regulations of these entities would reduce potential expansive soil impacts to a less than 
significant level.  

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

16.  SUBSIDENCE 

Subsidence is a general term for the slow, long-term regional lowering of the ground 
surface with respect to sea level. It can be caused by natural forces such as the 
consolidation of recently deposited sediments or by man-induced changes such as the 
withdrawal of oil field fluids or the dewatering of an aquifer. The project site is not 
located within the subsidence zone identified on Figure 2.8 of Ventura County’s General 
Plan Hazards Appendix.  Per standard building requirements, the nature of the soils will 
be taken into consideration for the design of the facility.   

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010; Ventura County 
General Plan Hazards Appendix, November 2005. 

17.  HYDRAULIC HAZARDS 

Hydraulic hazards, in the context of flood control and drainage, consist of the wearing away 
or deposition of land surface by wind or water. Erosion occurs naturally from weather or 
runoff but can be intensified by land clearing practices.  

Flooding is an overflow of water onto land that is normally dry.  Flooding is a general and 
temporary condition of partial or complete inundation of normally dry land areas from the 
overflow of inland or tidal waters; the unusual and rapid accumulation of runoff of surface 
waters from any source, and the condition resulting from flood-related erosion. Flood 
hazard is determined as being public and private lands and infrastructure that have a high 
risk of being damaged or destroyed as a result of major flooding conditions. 

Item A – Non-FEMA. During construction of the project, absorption rates, drainage 
patterns and runoff would be altered as trenching and grading would temporarily create the 
potential for increased erosion and siltation.  However, the project would be required to be 
undertaken in accordance with conditions and requirements established by the Ventura 
Countywide Stormwater Quality Management Program, the National Pollutant Discharge 
Elimination System (NPDES) Permit No. CAS000002, and Ventura Stormwater Quality 
Management Ordinance No. 4142.  These regulations require the preparation and approval 
of a Stormwater Pollution Control Plan (SWPCP) prior to issuance of grading/building 
permits. The SWPCP would require that BMPs be implemented during construction to 
reduce impacts related to water quality, erosion and siltation during construction.  
Examples of BMPs that may be implemented during construction include:  the use of 
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geotextiles and mats, temporary drains and swales, silt fences and sediments traps. The 
required implementation of the aforementioned programs would reduce impacts to a less 
than significant level.   

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item B – FEMA. The project site is located within Flood Zone X (outside of the 100-year 
flood zone) with the exception of a small portion of the southeast corner of the site 
located in Zone A, which is inside the 100-year flood zone (FIMA, FIRM Map Panel 
Number 06111C0733E, 2010).  Impacts related to flooding should not be significant, 
especially if the project is designed to avoid the mapped Zone A flood zone. However, 
due to the proximity of the site to the Ventura River, a more detailed hydraulic condition 
analysis should be considered during engineering of the project. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

18.  FIRE HAZARDS 

The proposed project would involve construction of a biodigester facility. This facility 
would not increase fire hazards in the area or require additional fire protection services 
beyond existing conditions. Impacts would be less than significant.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

19.  AVIATION HAZARDS 

The nearest airport is the Oxnard Airport, located approximately 16 miles to the southeast 
of the project site. No impact to air traffic safety would occur. 

Source Document: Ventura County General Plan and the Ventura County Initial Study Assessment 
Guidelines, July 2010. 

20.  HAZARDOUS MATERIALS / WASTE 

Item A - Hazardous Materials. The proposed biodigester would involve the delivery and 
handling of biological wastes, which would be classified as hazardous. An analysis of 
hazardous waste associated with the biodigester should be conducted. The analysis 
should identify proper handling, storage and disposal of hazardous materials. 

Source Document:  County of Ventura Initial Study Assessment Guidelines, July 2010.  

Item B - Hazardous Waste. The project site is currently vacant and located immediately 
west of the North Ventura Avenue and Highway 33, south of the Ventura Avenue Water 
Treatment Facility, and east of the Ventura River. The project site is located in an area 
where oil extraction and processing occurs and historically occurred at a higher intensity.  
Therefore, due to the surrounding uses, as well as current and past oil extraction and 
processing in the project areas, the project site could potentially contain hazardous 
materials. It is recommended that an investigation of potential hazardous materials be 
conducted prior to construction to determine if site remediation would be necessary.  

Source Document:  County of Ventura Initial Study Assessment Guidelines, July 2010.  
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21.  NOISE / VIBRATION 

The noise sensitive receptors closest to the project site are the residences located 
approximately 800 feet southeast of the site across Highway 33 and the residence located 
about 800 feet southwest of the project site on the opposite side of the Ventura River.  

During construction, sensitive receptors would be exposed to noise from equipment, 
loading, truck trips, and worker trips. Operational activities associated with the project that 
would generate noise include pre-processing, vehicle circulation, and the operation of 
certain mechanical equipment such as stationary pumps, motors, compressors, fans, 
generators, and other equipment.  

Pre-processing activities include noise generating steps such as sorting and grinding. The 
amount of pre-processing equipment differs from facility to facility; furthermore, pre-
processing activities could occur prior to delivery to the AD facility, thus eliminating pre-
processing noise at these locations. Some equipment such as electrical generators 
operates 24-hours a day, creating operational noise during night time hours. (Statewide 
Anaerobic Digester Facilities Final Program Environmental Impact Report, June 2011).  

Because the closest noise sensitive receptors are located 800 feet or more from the site, it 
is unlikely that noise during construction or operation of the project would affect ambient 
noise levels for those sensitive receptors. However, for noise generators, the County of 
Ventura Initial Study Assessment Guidelines recommends the following to determine 
impacts:  

Estimate Potential Noise Impact - If the project is a noise-generator, it will be necessary to 
determine:  

 The noise-generating equipment‘s and activities‘ estimated noise levels and the 
times at which the noise levels would occur; and,  

 The proximity of the noise-generating equipment to the noise-sensitive uses using 
the project plans, information gathered during a site visit, aerial imagery, and land 
use maps that are available from the Resource Management Agency, GIS 
Development and Mapping Services Division.  

Although adverse impacts are not anticipated, it is recommended that a more detailed 
noise analysis be conducted to determine estimated noise levels from the equipment and 
the proximity of equipment to noise sensitive uses.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

22.  DAYTIME GLARE 

Glare is the continuous or periodic intense light that may cause eye discomfort or be 
blinding to humans. Glare and lighting impacts are typically associated with 
development from structures that would add new lighting in an area or create reflective 
surfaces. The project would involve a new building and equipment that would increase 
the number of surfaces producing glare in the area. However, glare from the proposed 
facility would not substantially increase glare as it is expected that building surfaces 
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would generally have a finish with low reflectivity.  Therefore, nearby sensitive receptors 
would not be adversely affected by glare from the proposed facility.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

23.  PUBLIC HEALTH 

The biodigester project would involve hazardous materials onsite that could adversely 
affect public health if not properly handled and disposed. A plan for handling and 
disposing of hazardous waste would be required.  In addition, air emissions generated 
during construction and operation would need to be considered from a public health 
perspective.  Impacts related to public health would likely be less than significant with 
implementation of a hazardous waste safety plan and other required safety and control 
measures, such as scrubbing the hydrogen sulfide (H2S) contained in the biogas before 
emission to air can occur.  

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

24.  GREENHOUSE GAS EMISSIONS 

Gases that absorb and re-emit infrared radiation in the atmosphere are called 
greenhouse gases (GHG).  Common GHGs include water vapor, carbon dioxide (CO2), 
methane (CH4), nitrous oxides (N2Ox), fluorinated gases, and ozone.  GHG are emitted 
by both natural processes and human activities. The project would generate GHGs from 
energy use and vehicle trips to and from the site. However, it is anticipated that the 
renewable energy generated by the proposed project would result in an overall net 
decrease in GHGs by displacing GHGs generated by energy created by fossil fuel (i.e., 
gas and coal) and by reducing the energy needed to process/accommodate organic 
solid waste in landfills.  Nonetheless, it is recommended that GHG emissions be 
quantified and compared to thresholds to determine impacts.   

Source Documents: Statewide Anaerobic Digester Facilities Final Program Environmental Impact 
Report, June 2011; Ventura County Initial Study Assessment Guidelines, July 2010. 

Energy Resources. Construction of the proposed project would consume energy.  As 
identified in the Ventura County Guidelines, “no individual project is considered as having a 
significant impact because solar, wind and hydraulic energy sources are renewable, and 
petroleum resources are covered separately.” Moreover, although project construction 
would consume energy, the project would be expected to reduce energy use in the long 
term because it would generate renewable energy.  Therefore, the project would create an 
overall beneficial impact to energy resources. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 
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LAND USE 

25.  COMMUNITY CHARACTER 

The site is zoned Industrial by the North Ventura Avenue Area Plan. The Industrial 
designation allows the development of oil related manufacturing, light manufacturing, 
and open storage facilities. It is anticipated that the project would be compatible with the 
Industrial zoning designation. The project site area is characterized by a mix of 
industrial, agricultural, and residential uses. The Ventura Avenue Water Treatment Plant 
is immediately north of the project site and the Ojai Valley Sanitary District Waste Water 
Treatment Plant is immediately northwest of the site. Therefore, the proposed 
biodigester would be compatible with the surrounding industrial uses.  In addition, the 
project would not disrupt or divide the existing physical arrangement of the surrounding 
community. Impacts would be less than significant. 

26.  HOUSING 

The project would involve construction of a biodigester on a currently vacant site. As 
such, the proposed project would not add or remove housing.  No impact to the housing 
stock in the area is anticipated.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

 

PUBLIC FACILITIES/SERVICES 

27.  TRANSPORTATION/CIRCULATION  

Items A - Roads & Highways (1) Level of Service; (2) Safety/Design of Public Roads; 
(3) Safety/Design of Private Access; and (4) Tactical Access. The proposed project 
would involve construction of a biodigester on a currently vacant site off of Ventura 
Avenue in the County of Ventura.  

During construction of the project, traffic on Ventura Avenue, Highway 33, and other 
surrounding roads may incrementally increase compared to existing conditions. 
Vehicles using the roads during construction would include trucks as well as vehicles 
used by workers commuting to and from the site. It is estimated that approximately 14 
workers would be onsite during construction. The incremental increase in trips 
associated with construction workers commuting and the delivery of materials and 
equipment would not substantially adversely affect the local or regional circulation 
system. In addition, impacts during construction would be temporary and would not be 
anticipated to adversely impact surrounding roads or highways. Construction would not 
be anticipated to occur on or near any private roads; therefore, impacts to private 
access would not occur.  

During operation of the project, an incremental increase in trips would be anticipated for 
maintenance of the facility. However, this incremental increase would not generate trips 
that would adversely affect roads or highways in the vicinity of the project site.  

Source Documents:  Ventura County Initial Study Assessment Guidelines, July 2010. 
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Item B - Pedestrian/ Bicycle. The Ventura River Trail is a public pedestrian and bicycle 
trail that runs along the western side of the project site.  The proposed project would 
involve construction of a biodigester facility on vacant land. The project would not 
interfere with existing or proposed pedestrian or bicycle facilities. No impact is 
anticipated. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Item C - Bus Transit. The project would not generate an increase in demand for bus 
transit or affect existing bus facilities. Therefore, no impact to bus transit would occur. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Item D – Railroads. The project site is not on or near a railroad; therefore, it would not 
interfere with existing or proposed railroad operations. No impact would occur. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item E – Airports. The nearest airport is the Oxnard Airport, located approximately 16 
miles to the southeast of the project site.  The proposed project would not result in impacts 
to compatibility of airport land uses. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Item F – Harbors. The nearest harbor is the Ventura Harbor, located approximately six 
miles south of the project site.  Since the project site is not located near a harbor, no 
impact would occur with respect to harbor activities. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item G – Pipelines. The nearby water treatment and wastewater treatment facilities each have 
underground pipeline conveyance infrastructure.  The exact location of pipelines will need to be 
determined during the planning stage of the project.  In the event that pipelines are located within 
the project site, the pipelines would need to be avoided or relocated to accommodate the project.  
The County Planning GIS Maps will need to be reviewed by project engineers.  No impact to 
pipelines would occur.   

Source Document:  Planning GIS – Pipelines Layer 

28.  WATER SUPPLY 

Item A – Quality. Please refer to the discussion of groundwater and surface water 
quality above under Water Resources.  With implementation of BMPs, the project would 
not adversely affect the quality of water supply.   

Source Documents:  Statewide Anaerobic Digester Facilities Final Program Environmental Impact 
Report, June 2011; Ventura County Initial Study Assessment Guidelines, July 2010. 

Item B – Quantity. Please refer to the discussion of groundwater and surface water 
quantity above under Water Resources.  The volume of water required to operate 
biodigester facilities, including pre-processing, digestion, and post- processing, varies 
depending upon the anaerobic digester and digester feedstock’s characteristics 
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(Statewide Anaerobic Digester Facilities Final Program Environmental Impact Report, 
June 2011). According to the Statewide Anaerobic Digester Facilities Final Impact 
Report, the amount of water required is primarily a function of the type of feedstock 
used and the capacity of the digester. In addition, water may be required for post-
processing liquid wastes. Because of the variables, a more detailed analysis of the 
water required for the facility is recommended. 

Source Documents:  Statewide Anaerobic Digester Facilities Final Program Environmental Impact 
Report, June 2011; Ventura County Initial Study Assessment Guidelines, July 2010. 

Item C - Fire Flow. The proposed project would be located on a site that is currently 
vacant.  The proposed digester facility would be required to pass inspection from the 
Ventura County Fire Protection District prior to construction.  Fire flow would be required 
to meet the Fire Protection District’s standards.  No impact would occur. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

29.  WASTE TREATMENT / DISPOSAL 

Item A - Individual Sewage Disposal System and Item B - Sewage 
Collection/Treatment Facilities. The proposed project would connect to the existing 
sewer system.  It is anticipated that the incremental increase in sewage generated by 
employees of the facility would not significantly affect sewage conveyance or treatment 
infrastructure.    

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Item C - Solid Waste Management. Solid waste would be generated during construction 
of the project and transported to area landfills.  The project would not generate a 
substantial amount of solid waste. The project would not affect the County’s ability to 
meet required disposal diversion.  No impact would occur. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item D - Solid Waste Facilities. The proposed digester would be fueled by organic 
waste that is delivered to the site.  Some of the organic solid waste delivered to the site 
may otherwise have been delivered to a solid waste facility.  Therefore, it is anticipated 
that the project would incrementally reduce the throughput of solid waste facilities in the 
area.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

30. UTILITIES 

Electric. The proposed project would require electricity to operate the biodigester. It is 
anticipated that the electricity generated by the biodigester would provide the electricity 
to the facility. Surplus energy could be exported to the grid or other County facilities, 
thereby, resulting in a beneficial impact.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 
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Gas. The proposed project would not use a substantial amount of natural gas. 
Depending on the design of the facility, natural gas may not be needed if the biogas and 
electricity generated onsite meet the facility’s energy needs.  The energy generated by 
the proposed facility could incrementally reduce the demand for gas, thereby, resulting 
in a potentially beneficial impact.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Communications. The proposed project would not adversely affect existing 
communications service. Therefore, no impact would occur.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

31.  FLOOD CONTROL/DRAINAGE 

Item A - WPD Facilities/Watercourses. Flood control impacts are discussed in Section 
17, Hydraulic Hazards, Item B. The project site is located within Flood Zone X (outside 
of the 100-year flood zone) with the exception of a small portion of the southeast corner 
of the site located in Zone A, which is inside the 100-year flood zone (FIMA, FIRM Map 
Panel Number 06111C0733E, 2010).  

It is anticipated that the project could be designed to avoid the mapped flood zone. 
Therefore, impacts related to flooding are not considered a significant issue. However, 
due to the proximity of the site to the Ventura River, a more detailed hydraulic condition 
analysis should be considered during engineering of the project. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item B - Other Facilities/Watercourses. The project would not be expected to result in 
changes to the flood levels on neighboring properties and would not expose other 
facilities to flooding. In addition, the project would not increase the capacity of 
watercourses. Nonetheless, a more detailed hydraulic condition analysis should be 
considered during engineering of the project. 

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

32.  LAW ENFORCEMENT/EMERGENCY SERVICE 

Law enforcement and emergency services for the project site are provided by the 
Ventura County Sheriff’s Department. The proposed project would involve construction 
of a biodigester facility, which would not generate additional calls for service in the 
County. Therefore, no significant impact to law enforcement resources would occur. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

33.  FIRE PROTECTION 

Item A Distance/Response Time and Item B Personnel/Equipment Facilities. Fire 
protection services in the project site vicinity are provided by the Ventura County Fire 
Department (VCFD).  The facility would be constructed to the most recent California 
Building Code standards. The project may incrementally increase the demand for fire 
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protection services by developing a site that is currently vacant.  However, no significant 
impact to fire protection services would occur. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

34.  EDUCATION 

Item A – Schools. The proposed biodigester facility would not generate an increase in 
population or school age children that would attend nearby schools. Therefore, no 
impact to school facilities would occur.   

Source Document: Ventura County Initial Study Assessment Guidelines, July 2010. 

Item B – Libraries. The proposed biodigester facility would not generate an increase in 
population.  As such, there would be no increase in the demand for library resources and 
no impact would occur. 

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

35.  RECREATION 

Local Parks/Facilities. The proposed project would not generate an increase in 
population.  As such, there would be no increase in the demand for local parks or facilities. 
 Additionally, because there is no local park or facility on the project site, the project would 
not directly affect any local parks or facilities.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Regional Parks/Facilities. The proposed project would not generate an increase in 
population.  As such, there would be no increase in the demand for regional parks or 
facilities.  Additionally, because there is no regional park or facility on the project site, the 
project would not directly affect any regional parks or facilities.   

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010. 

Regional Trails/Corridors. The project would be constructed on vacant land. No regional 
trails or corridors are located on the project site.  The Ventura River Trail runs along the 
western side of the project site, but would not be affected by implementation of the project.  

Source Document:  Ventura County Initial Study Assessment Guidelines, July 2010;  
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SECTION C 
MANDATORY FINDINGS OF SIGNIFICANCE 

PROJECT: Ventura River Watershed Biodigester Project 
APPLICANT:  [For Feasibility Study purposes only, the Ventura County Watershed 

Protection District is shown as the applicant. A final decision on who the project applicant 
will be or whether there will be a project is yet to be determined.] 

LOCATION: North Ventura Avenue, Ventura County  
 
 

D. MANDATORY FINDINGS OF SIGNIFICANCE             
 Based on the information contained within Sections B 
and C: 

YES/ 
MAYBE 

 NO  

 1. Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife 
species, cause a fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal, or eliminate important examples of 
the major periods of California history or prehistory? 

 
 
 

X 

 
 
 
 
 

 2. Does the project have the potential to achieve short-term, to the 
disadvantage of long-term, environmental goals? (A short-term 
impact on the environment is one that occurs in a relatively brief, 
definitive period of time while long-term impacts will endure well 
into the future). 

X 

 
 
 

 3. Does the project have impacts that are individually limited, but 
cumulatively considerable? Cumulatively considerable means 
that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effect 
of other current projects, and the effect of probable future 
projects. (Several projects may have relatively small individual 
impacts on two or more resources, but the total of those impacts 
on the environment is significant). 

X 

 
 
 
 
 

 4.  Does the project have environmental effects that will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 

X 
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SECTION D 
DETERMINATION OF ENVIRONMENTAL DOCUMENT 

PROJECT: Ventura River Watershed Biodigester Project 
APPLICANT:  [For Feasibility Study purposes only, the Ventura County Watershed 

Protection District is shown as the applicant. A final decision on who the project applicant 
will be or whether there will be a project is yet to be determined.] 

LOCATION: North Ventura Avenue, Ventura County  
 

E. DETERMINATION OF ENVIRONMENTAL DOCUMENT 
 On the basis of this initial evaluation:  

   I find the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION should be prepared.   

  I find that although the proposed project could have a significant effect on the environment, 
there will not be a significant effect in this case because the mitigation measure(s) described 
in section B of the Initial Study will be applied to the project. A Mitigated Negative 
Declaration should be prepared. 

  I find the proposed project, individually and/or cumulatively, MAY have a significant effect on 
the environment and an ENVIRONMENTAL IMPACT REPORT is required.*  

   I find that the proposed project MAY have a “potentially significant impact” or “potentially 
significant unless mitigated” impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) 
has been addressed by mitigation measures based on the earlier analysis as described on 
attached sheets.  An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze 
only the effects that remain to be addressed. 

    I find that although the proposed project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR 
or NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided 
or mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions 
or mitigation measures that are imposed upon the proposed project, nothing further is 
required. 

 
 
 
______________________________________   ________________________________ 

NAME        Date 
County of Ventura Public Works Agency  
Watershed Protection District 
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Financial Analysis 



 



Ventura River Watershed 
Biodigester  

Financial Analysis 

February, 2013 



Net Cash Flow 

2/19/2013 2 

Alt 1 Alt 2A Alt 2B 



Net Cash Flow 

2/19/2013 3 

Light Grey = Alt 1, Dark Blue = Alt 2A, Light Blue = Alt 2B 



Alternative 1 – Private Ownership, Operation and Financing 

2/19/2013 4 



Alternative 2A – Public Private Partnership with Public Financing 

2/19/2013 5 



Alternative 2B – Public Private Partnership with Enhanced Tipping Fee 

2/19/2013 6 
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Appendix G: Comments and Responses
December 2013

Comment 

Number
 Name Affiliation Comment AECOM Response/Report Location

1 Philip J. Sherman Hawks & Associates

I didn't understand that a "Tipping Fee" is being proposed to be charged to all 

participants.  In all other analyses of Bio Digesters that I have seen the tipping fees 

were considered a cost savings as the material was not being taken to a landfill.  

Most of the ranchers now do not hall off the wastes and this would be an 

additional fee that they would object to.  It could be a deal breaker in a lot of 

cases.

For horse manure currently collected in the area and delivered to Ojai Valley Organics or 

Agromin tipping fees are collected. See note (a) on Table 6-1.

2 Philip J. Sherman Hawks & Associates
Some indicated that the Co-op module was the most desirable.  It would be good 

to explore that concept further, but this may be beyond the scope of this study.
Beyond scope of Feasibility Study. Community Cooperatives addressed in Section 5.4.1.

3 Philip J. Sherman Hawks & Associates

Foot note (b) on page 4 refers to upgrading to BioCNG.  It should be noted that 

upgrading may be necessary even to use the gas for power generation in order to 

meet Air Resources Board clean air requirements.  This is the reason that I 

originally proposed that we look toward fuel cell technology.

Note (b) on Table 6-1 has been updated.

4 Steve Offerman

Overall, T4 reads much more like a technical report than a summary report.  I 

wonder if it would be better to put it into a more readily digestible version and 

attach the techno stuff as appendices.  Or, should T4 stand as-is as a technical 

study and have a separate summary report that pulls in the highlights of the prior 

phases and has a good conclusion section?

All TMs have been integrated into a comprehensive Feasibility Study, which includes an 

executive summary.

5 Steve Offerman

A four-fold growth in input tons in 5-6 years does not seem realistic, particularly 

given the other competing green waste options, existing and planned, and the 

"flow control" issue.  Perhaps the whole analysis should be done on a "high input" 

and "moderate input" scenarios.

Table 6-3 summarizes estimated rate of increase in feedstock. The increase over several 

years was assumed to be the conservative approach since these feedstocks are currently 

available. As such, the scenario included in the report reflects the "moderate input" 

approach, which is preferred for a feasibility level analysis.

6 Steve Offerman
I didn't follow previous reports, but couldn't a higher price for electricity be 

achieved by selling directly to either OVSD or Ventura Water (rather than to SCE)?

Potentially. SCE was chosen as a more conservative option, and since additional 

investigation is required to determine feasibility of connecting to OVSD or Ventura Water. 

See Section 3.2.3 and 4.3.3.

7 Steve Offerman Should input of OVSD sewage sludge in the wet season be factored in?

Sludge from Casitas Municipal Water District was initially considered, but was not 

continued forward due to a relatively small volume (Section 3.2.2). OVSD could be 

considered during further investigations.

8 Steve Offerman

in the O&M ledger, "personnel" at $84K seems low; that's just one FTE (barely), 

and it seems that running the plant daily plus financial admin is more than one 

FTE's worth (even if OVSD does it).   I'd guess that it would be closer to $200K.  

Seems there should be a detailed analysis.

This will be refined in future studies, following confirmation of the proposed operation 

approach. See Table 6-2.

9 Bill O'Brien NextGen Engineering

If possible lets show a range of benefits of the digestate and 
supernate from positive to negative (if we have to pay to take it 
away). Lets come up with a way to describe them as potential 
benefits and what it would take to make them financially viable. 
Also in this mix of potential benefits should be a discussion of 
carbon credits.

Feedstock, digestate and carbon credit market study recommended for additional 

investigation. See Section 1.

10 Bill O'Brien NextGen Engineering

The public need and I think public agency role of reducing long-
term pollution and preventing further algae/nutrient problems 
needs to be stated and a description of how a biodigester has 
benefits in the long run. At least we can describe that there is a 
long-term public/watershed/environment benefit even if we can't 
put a price on it.

Non-economic benefits are briefly highlighted in Section 1. In depth analysis and review 

are outside the scope of this feasibility analysis.

11 Bill O'Brien NextGen Engineering
The list of benefits may include those we can't quantify as long 
as we describe the range that they can have.

Non-economic benefits are briefly highlighted in Section 1. In depth analysis and review 

are outside the scope of this feasibility analysis.

12 Margaret Burgess

Not sure you received my fax so am sending you another one.  Also a little food for 

thought.  Have you considered setting a limit to how many horses per acre?  Or, 

No horses or stables within a certain distance of a well that supplies water for 

domestic or agriculture use.

Outside the scope of this feasibility analysis.

13 Margaret Burgess

You address the issue of removing horse  'pucky' and bedding to a bunker.  What 

about the urine that leaches directly and immediately into the ground.  Also, when 

it rains the pucky that has not been removed also goes into the ground.  There is a 

horse and riding facility in the East End on Grand Ave. and I understand another 

boarding facility is going in on Gorham.  Both facilities are in agriculture orchards.  I 

believe, zoned for agriculture use.  These facilities either have or are located 

adjacent to PRIVATE water wells.

Outside the scope of this feasibility analysis.

14 Philip J. Sherman Hawks & Associates
Would like to see addressed in the TM:  The possibility of a co-op being formed to 

return any benefits back to the community.
Community Cooperatives addressed in Section 5.4.1.

15 Philip J. Sherman Hawks & Associates
Would like to see addressed in the TM:  Potential value in the byproducts, planting 

mix and liquid fertilizer.

Feedstock, digestate and carbon credit market study recommended for additional 

investigation. See Section 1.

16 Philip J. Sherman Hawks & Associates
Would like to see addressed in the TM:  Potential for grant monies for project 

completion.
See Table 6-1, "Incentive". 

17 Philip J. Sherman Hawks & Associates
Would like to see addressed in the TM:  Potential for participation of entities that 

need to further their “green” participation to meet new regulations.

Feedstock, digestate and carbon credit market study recommended for additional 

investigation. See Section 1.

18 Philip J. Sherman Hawks & Associates
Would like to see addressed in the TM:  Compare bio-digestion with composting 

with regard to the environmental impact.
Comparative analysis is recommended for additional investigation. See Section 1.

19

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Add a list of benefits that are considered, even if at this point cannot be quantified 

(and why not quantified)...carbon credits, sale of liquid fertilizer (supernatant), 

sterile compost, benefits of meeting the Algae/Nutrient TMDL. Others? Is there no 

value to any of the byproducts?

Feedstock, digestate and carbon credit market study recommended for additional 

investigation. See Section 1. 

20

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Tie down the sale of our irregular electricity user better if possible - describing 

more what SCE can do, and/or separate out the standby demand charge for the 

WWTP or WTPs. 

Power purchase is discussed in Table 6-1.

21

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy Is another benefit to the project reduced Nitrous Oxide emissions? Non-economic benefits are briefly highlighted in Section 1. 
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22

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Are the O&M and repair costs sufficient to work out the learning curve or bugs in 

the system?

The assumed costs are based on discussions with system suppliers and are adequate for 

this level analysis.

23

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Discuss the concern about the higher tipping fee works against the assumption of 

full horse manure/bedding capacity the first year. As the tipping fee goes up, 

demand may be slower to ramp up? If tipping fees are paid by Harrison or 

corporations, it may be a mute point because the issue is what does the rancher 

pay to have the manure collected. Other competing options for disposal may limit 

interest in participation.

Reviewing alternatives to the biodigester could be pursued, but is outside the scope of 

this study.

24

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Attachment 1: Does the Net Cash Flow make sense as the revenues begin in 2014? 

If the project will not be complete for 49 months, revenue should be adjusted to 

start later.

Economic analysis is done with costs and revenues starting the same year and is 

adequate for a planning-level estimate. 

25

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Attachment 2: Alternatives 1, 2, & 2A, Several Tables on each of these pages show 

Alternative 1, Alternative 2a and Alternative 2b. Just be consistent.
Appendix has been updated.

26

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Schedule: Consider adding a year for permitting with the Air Resources Board with 

this new type of feedstock (following CEQA completion but prior to construction). 

Consider VRSD’s time working with the Air board.

Permit requirements would be determined during development of the Design-Build 

Procurement documents. However, permitting would occur by Design-Build Team during 

construction phase.

27

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy Add list of recommendations for follow-up of this study. Added to Executive Summary. See Section 1.

28

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Provide spreadsheet tools used in this study to test options or changes in cost or 

benefits that will obviously come up after this feasibility study is over.
Electronic data files will be provided to the County.

29

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy Review results of this feasibility study with Ventura River Watershed Council Presentation is scheduled.

30

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Review results with VRSD and County Integrated Waste Management to get their 

take on how to move forward with organic waste disposal in general and how they 

think a biodigester project could be adapted to fit in the bigger picture.

The recommendation will be considered.

31

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy

Support the Resource Conservation District (RCD) programs to improve manure 

and 

green waste management. These serve the immediate needs and can also serve 

the 

interim until a bio-digester or other process is feasible.  

Beyond the scope of this feasibility analysis.

32

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Write up the lessons learned from this feasibility study and circulate to alternative 

energy and biosolids groups. 

This could be prepared following preparation of the final deliverable but is not currenlty 

included in the scope of the project.

33

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Keep in touch with research on the use and value of byproducts – such as at UC 

Davis and VRSD. 
A market analysis of byproducts could be conducted as a focused study.

34

Bill O'Brien, Phil 

Sherman, and 

Others

Waste to Energy
Build an educational size biodigester and demonstrate to schools, agencies and 

the public (already in development) 
Recommendation for pilot/demonstration facility provided. See Section 1. 

35 Jeff Palmer OVSD Page 3, Item 1 - See attached Letter dated July 26, 2013
Amended as follows, "and potentially spreading costs over all residents in the watershed 

by including the cost in the standard trash/recycling collection services".

36 Jeff Palmer OVSD Page 3, Item 2 - See attached Letter dated July 26, 2013

The comment regarding receipt of horse manure at the OVSD WWTP was provided in 

discussions with Harrison, and was assumed to be related to composting operations 

onsite. As stated in the letter, the OVSD WWTP does not take horse manure (organic 

waste) from Harrison. As such, the reference was removed.

37 Jeff Palmer OVSD Page 3, Item 3 - See attached Letter dated July 26, 2013 See above.

38 Jeff Palmer OVSD Page 3, Item 4 - See attached Letter dated July 26, 2013 Deleted.

39 Jeff Palmer OVSD Page 3, Item 5 - See attached Letter dated July 26, 2013 Reference to OVSD removed.

40 Jeff Palmer OVSD Page 4, Item 1 - See attached Letter dated July 26, 2013

Comment references 8-12 percent quote is from Organic Services; footnote 25 indicates 

source as Anaergia. Organic Services quotes 7 percent (See Table 4-7) for O&M, in the 

original questionnaire. The Study uses $354k/yr for O&M which is 7% of estimed base 

construction costs. The O&M costs used for this Study are within the expected range of 

accuracy for a concept level study.

41 Jeff Palmer OVSD Page 4, Item 2 - See attached Letter dated July 26, 2013

Table 4-6 highlights a project by Organic Services that utilizes 80% horse manure for 

feedstock, which is similar to the proposed project. With regards to digestate, this 

byproduct would not  be sent to the OVSD WWTP. Digestate storage is shown in Figure 5-

1 (Item 18). As noted in Table 6-1, this byproduct has potential in the local agricultural 

market. However, since a market analysis is required to determine product value, no 

revenue was applied to the digestate.

42 Jeff Palmer OVSD Page 4, Item 3 - See attached Letter dated July 26, 2013

A connection to OVSD to supply power is not used in the financial analysis (SCE 

connection is used, see Table 6-1); so these comments do not require any changes to the 

Study. With regards to the concerns noted, these issues would be resolved in a more 

detailed analysis. However, the approach of using onsite power generation to offset SCE 

charges to reduce costs on ratepayers is a proven cost-effective strategy. OVSD could 

investigate local WWTPs such as the City of Oxnard (cogen), Thousand Oaks (solar and 

cogen) and Moorpark (solar) which use onsite energy sources  to offset SCE demand. 
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43 Jeff Palmer OVSD Page 5, Item 4 - See attached Letter dated July 26, 2013

With regards to feedstock delivery and collection, this evaluation and summary is 

provided in Section 3.3.2, titled Potential Collection Methods. Truck trips are addressed in 

Section 4.3.1. and potential environmental impacts and mitigations are summarized in 

Appendix C and would be more fully developed as part of a subsequent environmental 

review, as described in Section 5.3.2.

44 Jeff Palmer OVSD Page 5, Item 5 - See attached Letter dated July 26, 2013

Enclosed storage areas are provided (see Figure 5-1) and are sized for 14-day storage as 

described in Section 5.2.1. With regards to risk, the technologies highlighted are versatile 

and have demonstrated an ability to handle multiple feedstocks and variability. 

45 Jeff Palmer OVSD Page 5, Item 6 - See attached Letter dated July 26, 2013

As stated in Section 3.3.1, the local hauler E.J. Harrison already offers collection services 

for horse manure. As such, the intent of the financial analysis was to determine if the 

project could be feasible using tipping fees that are competitive with those currently paid 

by E.J. Harrison. The project was shown to be economically feasible with market tipping 

fees. In addition, hauling costs could actually be less for a local biodigester than the 

currently used Agromin facility located in Oxnard.

46 Jeff Palmer OVSD Page 5, Item 7 - See attached Letter dated July 26, 2013 

Truck operators would be the responsibility of the hauling company which is how E.J. 

Harrison currently operates, and maintenance labor costs are included in the "Repair and 

Maintenance" category (Table 6-2). Overall, response to Item 40 demonstrates the 

estimated O&M value is consistent with expected costs. Additional conservativeness is 

also provided since the O&M cost is applied per ton, the assumed base cost for years 2-5 

is actually $528k/yr, and $639k/yr for 5-30. O&M is only assumed to be $354k/yr for years 

1-2.

47 Jeff Palmer OVSD Page 6, Item 8 - See attached Letter dated July 26, 2013
Due to the difference in feedstock, the byproducts from this process will be different than 

those from the OVSD facility. See response to Item 41 for additional comments.

48 Jeff Palmer OVSD Page 6, Item 9 - See attached Letter dated July 26, 2013

Cost of environmental permitting is included in Table 5-1 and task duration is addressed 

in Section 6.2.3. With regards to odors, facilities are enclosed. Also, Section 4.3.4 

identifies that a site zoned as Industrial is ideal. 

49 Jeff Palmer OVSD Page 6, Item 10 - See attached Letter dated July 26, 2013

Expected requirements from Ventura County Air Pollution Control District are noted in 

Section 5.2.2.2. With regards to converting digester gas to energy, this is a well-

established practice with multiple examples in Ventura County. WWTPs in the City of 

Thousand Oaks, Ventura and Oxnard all use internal comustion engines to generate 

electricity from plant biogas (methane). The City of Thousand Oaks used a private-public 

partnership to procure and install their cogeneration system and pay only 6.8 cents per 

kWhr, saving residents an estimated $400k/yr (www.toaks.org/news).

50 Jeff Palmer OVSD Page 6, Item 11 - See attached Letter dated July 26, 2013

Section 5.4.5 describes the public-private partnership approach recommended. The  

approach recommended (Design-Build-Operate) benefits from the reduced cost of public 

financing while also benefiting from the "expertise and access to end user markets" 

provided by use of a specialized private company. 
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