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Americans with Disabilities Act 

The City of Watsonville does not discriminate against persons with disabilities. The City Council 

Chambers is an accessible facility. If you wish to attend this meeting and you will require special 

assistance in order to attend an/or participate, please call the City Clerk's Office (768-3040) at 

least five (5) days in advance of the meeting to make arrangements. The City of Watsonville 

TDD number is 763-4075. 

 

 

 

CITY OF WATSONVILLE 
PUBLIC HEARING NOTICE 

CITY COUNCIL 
 

2010 Urban Water Management Plan Update 
 

NOTICE IS HEREBY GIVEN that a public hearing will be held by the City Council 

of the City of Watsonville, on Tuesday, June 14, 2011, at the 6:30 p.m. session, in the 

City Council Chambers, 275 Main Street, 4th Floor (6th Level Parking—Entrance off 

Rodriguez Street), Watsonville, California, to consider and receive input regarding the 

proposed revisions and updates to the UWMP for 2010.  

The City of Watsonville is currently preparing an update to its 2005 Urban Water 
Management Plan (“UWMP”) in compliance with the California Urban Water 
Management Planning Act. An update is required every five (5) years.  
 

The proposed updates to the Plan will be available for public review on the City’s 
website, http://www.ci.watsonville.ca.us , on May 31, 2011.  Comments can be provided 
up until the date of the Public Hearing to the contact listed below. 
 
Contact Information:  Beau Kayser 
    320 Harvest Drive 
    Watsonville, CA 95076 
    phone: (831) 768-3193  
    email: bkayser@ci.watsonville.ca.us 
 

Dated: June 1, 2011 

 

            /s/Beatriz Vázquez Flores__________ 

City Clerk 

http://www.ci.watsonville.ca.us/
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Executive Summary 

This Revised Brrsiit iV1rrncigeritent Plciit (BMP) ideirtijies rc Recorttnreirded 
Alfcrrrtrfive to bnlriirce tlre gro~rrrht~nter brisi~t rirtd eliriziirrrfe setittlcrfer' irttrusion 
iir flre Pnjnro Vrrlley. 

The Recommended Alternative includes tlie follo\vi~~g elements: 

Coliipletiotl of flarkins Slough Project; 

Water Conselvatioli efforts of 5,000 acre-feet per year (AFY); 

Completion of the remainder of the Coastal Distribution Systelll (CDS); 

Colistructioli of a11 import water pipeline to convey 13,400 (AFY) of Central Valley 
Project (CVP) water plus five supplelnelital wells; 

Acqoisition of 22,300 AFY of Central Valley Project (CVP) water (to allow reliable 
delively of 13,400 AFY); 

Developtilent of out-of-basin banking for assigned CVP water; 

s Develop~nent of 4,000 AFY of recycled water froom tile Watsonville Wastewater 
Treat~nent Plant; and 

Watershed matlagelnellt programs that would include water resources motlitoring, water 
metering, nitrate tnanagelilent, wells management, and recharge area protection. 

These iliiproveme~~ts would be iliipletne~lted by 2007. The inlported water volullie stated above includes 
an allowa~ice for potential water sales to users aloilg the pipeline alig~ment. 

Tlze rrt~rtrrrili7;erl cost o f  flre Recoitirtrerirlecl Alfenrrrtive is $13.9 ~tzilliort. 

Tlie estimated capital cost of the Reco~iuliended Alternative is $130.6 million, ia  Spritlg 2001 dollars. 
The aluiual O&M cost is estitnated to be $4.4 million. Tlie cost estinlate includes alillual ad~liillistratio~l 
costs and aluiual average water ba~lkilig costs for out-of-basin banking. 011 au annualized basis, the cost 
of the Reco~llllie~ided Alterliative is $13.9 tnillio~l. 

These costs are expressed in 2001 dollars. Iuflation, which will occur between 2001 and achlal project 
consttuction will increase these costs. 
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Table ES-1: Reco~~i~ne i lded  Alternative Cost Est in~ate  (Phase 1 and 2) 

Project Element 
Cost Estimate 
($ Milllons) 

Coastal Distribution System $34.4 

Harkins Siough Project with Harkins Siough Recharge Basin 
and Supplemental Wells and Connectiona 

Recycled Water Project (4,000 AFY) 

54-inch Import Water Project with Out-of-Basin Banking 

Construction Cost Subtotal 

$6.6 

$19.2 

$87.3 

$149.1b 

Financial &Bond Sale Cost @ 1.0% 

Recycled Water Grant (Title XVI) 

Total Caoital Cost 

Footnotes: 
a. Includes $460,000 CalFed Grant. This project is complete except for three supplemental wells and 

associated piping. 
b. Subtotal reflects slinl of individual project elements before rounding. 

Notes: 
I. Spring 2001 consln~ction cost. 
2. Capital recovery factor (NP) for 6% at 30 years is 0.07265. 
3. Cost estimates include a Constn~ction Contingency of 20%, EngineeringlLcgeVAd~iiinlPcnllits 

Contingency of 17.5%, and Enviroenental and Permitting Contingency of 5%. 

Consetvation and Watershed Management Programs 

$1.5 

($20.0) 

$130.6 

Annualized Capital Cost at 6% for 30 years 

Annual Operations &Maintenance Costs 

Total Annual Cost 

To recover tfze $13.9 ~rtilliorr in anrrrrnlizerl costs, rr ciiflerenfic~ted JIclt rrrte i.s 
recoritrrzeftrlerl, ~oitlz one r'ute.for user:s tltrtt purrtp grorrrrrf~vrrter N I I ~  (I higlrer iwfer 
for zrsers tlrnt receive clelivcred I S C ~ ~ L ' I :  

$1.7 

$9.5 

$4.4 

$13.9 

Califorl~ia law requires that charges for water a t~d  other se~vices be based 011 the cost of the service beilig 
provided. For tlie Recollunended Alternative, the recommended basis for establishing tlie cost of service 
for delivered project water and for aug~nented groundmater is: 

1. Recipielits of delivered project water will pay the incremental cost of providing delivered project 
water to their properties as established by the i l~crel~~el~tal  cost of coi~stiuctii~g, operating and 
121aiiltainiiig t11eDistributio11 System, 

2. All water users, iiicludilig recipients of delivered project water, pay a proportionate share of all 
remaining costs associated with the Recollui~ended Alternative. 
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Based on the estimated costs of the R e c o ~ n ~ i ~ e ~ ~ d e d  Project, as prese~ited in Section 6, the proposed rate 
stmchlre would be: 

Aug~l~et~tatiol~ Charge $1 58IAF 
Delivered Water Charge $3 1 G/AF 

Rote incrderr,ses worild be grodri~l oiwr tile next sis yetrrs. 

The Augli~entation Charge would be increased on an incremental basis, assuli~iug a successful electioll in 
March 2002. On this basis, the Augmentatiot~ Charge would be increased gradually kom its current level 
of $50/AF to $ 1 5 8 1 ~ ~ ' .  

Upou co~~~plet ion of the project and delively of project water, in approxi~llately six years, the Delivered 
Water Charge would be applied to those water users receiving delivered water. That is, those water users 
who stop pu~ l~p i~ ig  and receive delive~.ed water would niove to the higher rate when they receive delivered 
water. 

Tlze Recorirrtteitr~ed Alteritofive tvos developed fro111 (I rurtge of nlteriiatives fitr~t 
rep-eseiid a diversify o f  f~p~)roocltes. 

Development of a Reco~mi~ended Alter~~ative was originally undertaken in the Draft BMP 2000, 
~>ublisl~ed in May 2000. However, public review of that draft documej~t i~ldicated the need to jjlvestigate 
a wider ratlge of alternatives for basin management, aud in particular, to focus on strategies with a greater 
relia~ice up011 develop~nent of local water supplies. 

This Revised BMP \\,as prepared in response to those concerns. Four separate basil1 management 
strategies are presented in this document, i~~cludiug oue that relies entirely on developmnent of local water 
supplies, aud at~other that relies heavily on iulported supplies. The re~nainil~g two strategies i~~clude  the 
origi~ial lllanagelllellt alternative presented in the Draft BMP 2000 and a u~odified versiol~ of that 
alternative which reduces its scope and cost. These four strategies are: 

BMP 2000 Alten~atlve. This strategy is similar to the oue ideutified in the draft BMP 2000 
docu~lie~~t  published in May 2000. Modifications to this Alteruative between tile BMP 2000 
docut~lel~t and this Revised BMP \vet-e litl~itetl to updating i~ldividual cost estimates. 

Local-Only Altenlativc. This strategy demonstrates Hie costs and i~iiplicatio~~s associated with 
developi~lg on/y local water supplies and storage projects within the Pajaro basin. The Local- 
Only Alter~~ative was developed based on recom~i~endations from local stakeholders, aud 
i ~ ~ f o r ~ l i a t i o ~ ~  about this alternative is extracted from Local-Orrly Wnler. Strpply Alter.nn!ive 
Evalrrcrtiorr (RMC, 2001). 

Alodificd Local Alternative. This strategy builds up011 the projects that col~lprise the Local- 
Ouly Alternative and maximizes potelltially feasible local pl-ojec(s. It supplements the local 
projects with the ~l~il~itllutn qual~tity of i~nported water needed to balauce supply with current 
demand. The co~lcept behind this alternative was developed based on recotml~endations frotl~ 
local stakeholders. 

I These rates are exl~ressed in current dollars aud would increase in tlre future with the overall rate of inflation. 
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Modified BMP 2000 Alternative. This strategy presents a modification of the BMP 2000 
alternative that reduces tlie size of the import pipeline. The size reduction is acco~nmodated 
tlxough in-basin storage with groundwater injectioll/extraction and elitiiination of the inland 
distribution system. Other project cotnponents were also modified fiom tlie original BMP 2000 
alternative to maximize their cost effectiveness. 

All four of these strategies have a cotnmon basis that includes increased levels of water coliservatioll and 
development of Harkins Slough, recycled water, suppletnental wells, and the Coastal Distribution Systenl 
(CDS). Each of the four strategies builds upoii these conunon elements and includes project elements 
necessaly to balance the groundwater basin and eliminate seawater intmsiotl. 

In Ivlay 2000 the Draft BMP 2000 document was published outliliing a range of altertlatives to balance the 
groundwater basin and stop seawater intlusion. Public coninlent on that docutnent indicated that a wider 
range of alternatives should be considered before recontmendatio~~s were made. The wider range of 
altel~latives needed to include strategies that used a greater degree of local water supplies. In response to 
this concern, PVWMA prepared tlie Draft Revised Basin Management Plan, which was released for 
public and stakellolder review in August 2001. 

Fronl Auglist to December 2001 public workshops and public hearings were held to present, discuss and 
receive cotnlnents on the range of alternatives and rate stmch~res that shonld be implemetlted. In 
addition, written conunents from the public at large and regulatory agencies were received. With these 
conullelits and feedback available, the PVWMA Board of Directors developed the above-described 
Recommended Alternative atid recommended rate stmch~re to fund the improvenlents. 

The Recommended Alterliative uses the Modified BMP Alternative as a basis and adds several 
enhancements to address the concerns and issues raised by water users, the public at large, and regl~latoly 
agencies. The et~hance~nents include an allo~vance of in~ported CVP water for potential water sales to 
interested users along the inlpolt pipeline alig~unent, and the use of out-basin water batlkirig in the near 
tenn rather than the ASR wells provided in tlie Modified BMP Alternative. It was found to be more cost 
effective in the near tern1 to use out-of-basin banking than meet the regulatoly treatment requiretnents 
associated with ASR. 

The Reconnnend Altertlative also includes potential f i ~ h ~ r e  development of several local water supply 
projects. Although these projects do not appear viable at this time, future coliditions nlay make them 
more attlactive. These potential projects include Watsonville Slough, College Lake, and Murphy 
Crossitig projects. 

Tlte rteerl,for~ t/reprojecf is (Itre to flte crrlvetse irttprrcts of excessive grolrttrl~vrtter 
pruitpir~g in the Pajuro ~ ~ f ~ l l e y .  

Nunlerous studies conducted over the past fifty years have docutnellted that the Pajaro Valley 
groundwater basin is in an overdraft condition, i.e., tlte amount of water withdrawn exceeds the amount of 
water replenishing the basin. Today, groundwater pumping provides al)proxirnately 69,000 AFY toward 
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tlie total PVWMA area water demand of 71,500 AFY. Existing well data maintained by the U~iited States 
Geological Survey (USGS) and tlie PVWMA i~idicate that areas of depressed grouiidwater levels are 
expanding in tlie Pajaro Valley gmu~idwater aquifers atid that the groutidwater elevations regularly fall 
below sea level. 

This trend has caused seawater intmsio~i in the PVWMA service area because the ocean pushes seawater 
inland to raise the water table until equilibrium is reached at sea level. Well data collected si~ice 1998 
indicate that seawater i~it~usioii (evidenced by chloride levels exceeding 100 m a )  is more extensive than 
previously reported, and chloride levels ranging fro111 200 mg/L to 8,500 mg/L have bee11 o b s e ~ ~ e d  in a 
uun~ber of deeper wells. The exteut of seawater intmsio~i is illustrated on the followi~ig page in 
Figure ES-I. 

Overdraft of the groundwater basin aud seawater intmsion are probleliiatic at tlie current level of water 
demand. Projected increases in urban and agricultural water use will cause fiutlier problems if this 
situatio~i is uot rectified. Urban water use has illcreased by 86% in since 1964, and tlie current urban 
water use of 12,200 AFY is projected to increase an additio~ial 32% (3,900 AFY) to al~proximately 
16,100 AFY by the year 2040. If the current treud in cropping patterns contiflues towards more water- 
i~ite~isive crops such as strawbe~~ies aud raspberries, agricultural water use could iricrease fro111 59,300 
AFY to 64,400 AFY by tlie year 2040. 

To eli~iiiuate the overdraft coiiditio~~s and seawater int~usion, water delilaud must be brought into balance 
with sustai~iable water supplies. This bala~lci~ig of demand with sustair~able supply will require a . . - .. . 
co~iibiliatio~i of water coaservatio~i, modified pumping practices aud development of new water sources, 

By modeling c i i~~en t  'baseline' conditions, the sustaiuable yield of the basil1 (tlie lnaxi~nu~ii atnoutit of 
groundwater that can be extracted fro111 the aquifer system without causing adverse effects) call be 
estimated. With this esti~iiate in hand, alternative strategies to balance the basin cat1 be developed. 

Tlie siistai~iable yield of the Pajaro Valley groundwater basin was estimated usiug the Pajaro Valley 
Integrated Grou~id and Surface Water Model (PVIGSM). This cot~iplex model siniulates groiuidwater 
co~~ditions in the Pajaro Valley grouadwater basin usi~ig geologic and liydrologic conditions, current 
pumping conditions, and other basin characteristics. Tlie n~odeling approach i~ivolved incremental 
reductious of groutidwater pu~iipi~ig estiniates until stable grou~idwater levels were observed (i.e., 
recharge = de~iiand) aud seawater int~usioti was eliminated. 
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Model results i~idicate that. under current uu~noi~ie uractices. a 65% reduction in bcrsirr-wide eroundwater 

apl)roximately one tliird of the cul-rent average a~ltlual deliland OII groundwater supplies. 

However, the basill sustainable yield could be doubled if purnpi~ig in the coastal areas was eliminated. 
Therefore, every proposed solutio~~ considered in this docu~iie~it i~icludes stopping gro~uldwater pu~i~pitig 
at the coast and replacing it with water that would originate from other areas. The PVIGSM showed that 
this t~iodificatio~i to current p ~ r ~ i l p i ~ ~ g  practices ~vould create a hydrostatic barrier that would prevent 
seawater intrusion. This scenario ~~ecessitates a dependable supple~i~e~ltal water supply and const~uction 
of a coastal distribution system to provide coastal agricultural users with water. The basin sustainable 
yield esti~ilated for this scenario is 48,000 AFY. This estiluate assuliles a 100 percent reliable supply with 
vely little variation ia year-to-year availability of water. 

The basin yield would be less if the total irrigation demand were reduced because there would be less 
basin recharge. Thus, the Local-Only alternative, which would sigrlifica~ltly reduce total irrigation, would 
result in a lower sustaiuable yield fro111 groundwater. As a result of this influence, the actual basin yield 
would be approxiiiiately 42,000 AFY for the Local-Only alte~~iative. 

i t lf~i~~geritertf  mefrs~cres flzclf do rtof inijol~~e fite consf~~icf ion of rrew projects cfur 
deliser sigttiflcnrzt beneJiis. 

The followitig nialiagelnetlt ineasures have been identified to reduce water demand, increase tlie yield of 
the ground~vater basin, and maintain optimal water quality: 

Delnalid niallagerne~it options to reduce water demand; 
Purilping maiiagement optio~is to increase the sustai~lable yield of the groundwater basin; and 
Watershed illaiiagelnent options to protect water resources. 

De~~rartd Mctnnwent. Denlalid management nleasures i~~clude  optio~is such as water conservation, water 
pricing, and lalid retiremnetit. The PVWMA developed Water Col~servatioli 2000 (WC 2000) to serve as a 
guidakce docu~ne~lt f a  achieving cost effective incieases in water conservation. This plan identified cost- 
effective opporhinities that would result in the conservation of approxitnately 4,500 AFY in agriculture 
water use and 500 AFY in urban water use. Water pricing is one of tlie optio~is considered in WC 2000 
for promoting water co~iservatioa. The PVWMA could either increase its cul.rent flat rate charge of 
$50/AF, or implement a tiered mater pricing system it1 which the price of water increases as the amount of 
water consumed exceeds certain tlu.eshold values. A third option available is land fallowing. This option 
i~lvolves the acquisition, or leasing of agricultural laiid and elimination of irrigated agriculture on that 
latld. 1 should be noted that the latter two options have extensive socioecononiic impacts and would have 
to be investigated in greater detail before they could be i~i~plemented. 

P~wloi~za Mnnnre~ne~lt. As stated previously, the PVIGSM s i~ i~u la t io~~  of ground~vater levels and 
seawater il~trusio~l it1 the Pajaro Valley groundwater basin i~idicates that coastal groundwater pun~pi~lg 
reductions would be tilore effective at preventing seawater il~trusioll than basill-wide pu~ l lp i~~g  reductions. 
Provided that a suppleme~~tal water supply is available to coastal users, elimination of coastal pornping 
would nearly double the basin sustainable yield. 
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ITatershed Mnt~aren~etlf. Groutldwater quality and stability could be enhanced by imnplementitlg 
watershed managenlent measures that would lno~litor water resources, reduce nitrate pollution, protect 
key areas of recharge, meter water use, and specify a well mallagetnent protocol. These managetnent 
plans would help to preserve water resources in the Pajaro Valley and would provide data for future - .  
evaluatio~i of basin co~~ditio~ls.  

Arlrlitiorral wafer sttl)1)IJ', storctge and rlistribzrfioi~ projects ir~ill be r*eyztirerl 
or(les to balrt~tce the 6 ~ ~ i l l  (utd elirrzi~mfe secrtr~rtfer irtfr~rsiorr. 

As showv~l in Table ES-2, water cotlservatiotl and pumping lnaliage~nent a lo~ie  will ]lot satisfy tlie water 
dernaud within the Pajaro Valley, and develop~nent of additional water supplies is essential to bala~lci~lg 
the groulldwater basin. Although basin balance would be achieved by developing 16,000 AFY of 
supple~ne~ltal supply, PVIGSM results indicate that elimitlation of approximately 18,500 AFY of 
pulnping along the coast is required to eliminate seawater intmsion. 

Table ES-2: Required Additior~al Water Snpplies, Assornieg Water  Conservation 

Optimization Option 
Balancing Current Balancing 2040 
Conditions ( A N )  Conditions (AFY) 

. .  . -. . .  . 

1rlcrcasedYield Duc to Pumping ~ a n a g e z t  at 
Coast and Kc iablcSupplemcntal S ~ P r o j c c t s o - -  (24,000) (24,000) 

Agricultural Demand 

Urban Demand 

Total Demand 

Corralitos Filter Plant 

Other Surface Water Diversions 

Total Groundwater Demanda 

Current Basin Sustainable Yield 

show ininact oa levels of demand for both coiiditiotts 

59,300 

12,200 

71,500 

(1,100) 

(1,000) 

69,000 (rounded) --- 
(24,000) 

Water Demand without Conservation 

Increased Agricultural Consewation (Achieved by 
2010)~ 
Increased Urban Conservation (Achieved by 2010)C 

Required Additional supplyd 

(I. ' l l t is  vahtc rcl,rr.scnt% tl~c s~tp~, lc~nc~t t .~ l  sulllllics rr.,ll.irutl lo itte;l tl:c uvr.r,lll water b:!l;8n:c i n  tllc ibasoi .!,stlolillg 

I (  11% SIII)IIIV rcl~,tbility. I I ~ ~ v c v e r ,  il\'l(iShl rcittlls inJi;atc lllat e l ~ t i i t t i i ~ t i ~ t ~  o f a ~ ~ ~ ) r ~ x i ~ ~ ~ ~ l c I ~  18,500 AFY uf  

64,400 

16,100 

80,500 

(1,100) 

(1,000) 

78,000 (rounded) 

(24,000) 

.. , 
putllping along the const is required to elirnitiale seawater intntsioll. 

Footnotes: 
a. Values rounded to two sienificant fieltrcs or to tile nearest thousat~d to renrescnt tile values sienificant accuracv. 

21,000 

(4,500) 

(500) 

16,000 

30,000 

(4,500) 

(660) 

25,000 (rounded) 
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Tlte qrrtllity of' flte arklifio~tnl )safer s11pp1ie.s is ([Is0 ir~tportn?tf. 

Although Table ES-2 provides a breakdow~~ of the qtrn~ltity of additiolial water supplies required to 
balance the basin, it does not address the water qtralily requiretnents for these supplies. The water 
supplied to balance the basin must be suitable for its intended uses. Specific water quality parameters of 
concer~l for agricultural irrigation include: 

Salinity, . Sodiuui hazard, . Cliloride aud sodium toxicity, and 
Pathogens (such as Pt~ytophtl~o~a). 

The tolerauce of crops to various water quality colistitue~~ts call vary by crop and soil type, and different 
varieties of the same crop call exhibit markedly different growth responses to waters of similar quality. 
Crop toleral~ce to (1) constih~ents in the ilrigatio~i water, (2) soil conditions, and (3) prevailing climate are 
impoltant factors in assessing the suitability of a particular water for irrigation. In order to minimize 
l~ealth i111pacts and opti~nize crop yield, the stated water q~~ality objectives are 500 mg/L TDS, 140 lngK 
chloride, and an adjusted SAR of 3.0. Only water supplies that meet these standards, or can be treated or 
bletlded to meet these standards, are considered viable supplies in the Revised BMP. 

Tile Revised UhfP i(ler1fiJied crrrd nssesserl (I wide r4rntge of (~rl(lifiorznl wrrterd 
supply sources. 

Listed below are the projects that were analyzed in the Revised BMP. They were co~nbined in various 
ways to develop the range of altertlatives presented above. Al~alysis of these projects allowed an 
exhaustive assesstnellt of the role that local water and out of basin supplies could play in an overall 
strategy to balance the grom~dwater basin and stop seawater intrusion. Table ES-3 identifies whicl~ water 
supply projects were selected for the given strategies and reiterates the issues associated wit11 each 
project. Locations of these project colnponents are shown in Figure ES-2, and brief descriptiolls of each 
project are provided below: 

Coastal Distribution Systell~ (CDS). This project is liecessary to eliliii~iate coastal pumping and 
opti~nize the basin without affecting current agricultural practices in coastal areas. The CDS mill 
deliver water to those areas wvl~ere coastal putnping will be eliminated, and mill co~isist of nearly 26 to 
30 miles of pipeliue delivering water to over 200 agricultural parcels. (See Figure 4-2). 

Harkins Slough Project wl Supplcme~ital Wells and Connection. This project involves seasonal 
percolatiot~ of diverted Harkins Slough water illto the Harkills Slough recharge basin for storage ulitil 
the irrigation season, mhen it will be extracted and delivered to the CDS for distribution. This project 
also includes the constructio~~ of additio~~al water supply wells to supplemnent the deliveries of 
extracted Harkins Slough water. The constr~lctiol~ of the Harkins Slough diversiol~ stlucture and 
recharge basin was completed in Fa11 2001. The expected yield from Harkius Slough is 
approximately 1,100 AFY, with additional water being provided by the suppleniel~tal wells. (See 
Figure 4-1). 

Murplly Cross i~~g wit11 Rectlarge Basius. The Mutpl~y Crossing Project illvolves the diversiou of 
water from the Pajaro River between Dece~nber and May for direct irrigation use aud for storage in 
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the underlying aquifer at four recharge basius. During the sununer irrigation season, the stored water 
would be extracted atld used for irrigation purposes. The expected yield for the Murphy Crossi~~g 
Project is approximately 1,600 AFY, includi~lg both direct use and m~derground storage. However, 
this project cannot be irnple~~~et~ted until e~lviro~mlet~tal concerns brought f o ~ t l ~  by the Del>a~ttne~~t of 
Fish and Game (DFG) and tlle National Marine Fisheries Selvice (NMFS) are addressed. (See Figure 
4-6). 

Watso~~ville Slougt~ wit11 North Dumes Recharge Basin. The Watsonville Slough Project mould 
exl)and on the Harkins Slough Project by diverting water from Watsonville Slough betweell 
December and May for storage it1 the groundmater aquifer. Diverted water would be filtered and 
stored in the shallow groundwater aquifer at the proposed North Dunes Recharge Basin. The 
expected yield for the Watso~lville Slough Project is approximately 1,200 AFY. Itnplementatiol~ of 
this project will require the PVWMA to obtain a water rights pernit, aud a likely mitigation nieasure 
for this per~nit could be restoration of Watsonville Slough. (See Figure 4-7). 

College Lalte, Pinto Lalte Diversion. The College Lake Project would increase the total storage 
capacity of t l~e lake f i o ~ ~ l  ap]~roximately 1,400 AF to approxi~nately 2,000 AF via constmctio~i of a 
new headgatelweir stmcture. Diversio~i of water to the lake fro111 the Pinto Lake drainage channel 
would increase total flow into the lake. Water would remain in College Lake until needed to meet 
irrigation demands. (See Figure 4-8). 

The expected yield for the College Lake Project is approximately 1,800 AFY. Although the PVWMA 
subtnitted a water rights applicatiotl for the College Lake Project to the SWRCB in 1995 and 
comnpleted CEQA evaluation in May 1999, protests by DFG and NMFS have slowed the l)er~nitting 
process. This project camlot be implemented until the concerns regarding steelhead trout raised by 
these agencies are addressed aud a water rights permit for the Pinto Lake diversion is secured. 

E x p a ~ ~ d e d  College Lalte Project wl Pinto Lake, Corralitos Creek, Harkins Slough, and 
Watso~lville Slough Diversions, and Aquifer Storage and Recovery. This project would build 
11po11 the College Lake project discussed above, and wvould increase the total storage capacity of 
College Lake to 4,600 AFY via constmctio~l of an earthen dam and saddle dam and additiot~al 
diversiotls fro~n Co~~alitos Creek, Harkins Slough aud Watso~lville Slough. This project mould also 
involve the use of Aquifer Storage and Recove~y (ASR), iujectiug surface water t luo~~gh wells into 
the groundwater aquifers for later extraction and delively for irrigation purposes. (See Figure 4-9). 

The expected yield for the Expanded College Lake Project is approxi~nately 6,700 MY. In order to 
inlplement this project, the PVWMA would have to (1) coordinate with DFG and NMFS to address 
enviro~unelltal concerns, (2) coordinate with the Division of Safety of Darns to secure the necessary 
pennits for dam constmctioti, (3) secure a water rights pennit for Corralitos Creek, a~id (4) coordinate 
with the Regiol~al Water Quality Control Board (RWQCB) to establisli water quality requirernellts for 
use of ASR. 

Recycled Water (4,000 AFY) wit11 Blending Facility. This project i~lvolves the cotistruction of 
additional treatment processes and a blendiug facility at the Watso~lville Wastewater Treatnient 
Facility (WWTF) for production of recycled water suitable for il~igation purposes. Water quality data 
i~ldicate that the recycled water sali~iity concentrations and TDS values exceed irrigation water quality 
objectives; therefore, a blending facility or additional treatment will be required to reduce these 
concentrations. The expected yield of the Recycled Water Project is al)proxiniately 4,000 AFY. 
I~nplemnentation of this project will require continued coordination cffurls bclwee~~ the PVWMA and 
the City of Watsonville, as \veil as additional pe~niits for the WWTF operations. (See Figure 4-3). 
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Recycled Water Project, Soutl~east Dunes Recharge Basin (6,000 MY). This project includes the 
constrnction of tlie recycled water treatment facilities and blending facility described above, along 
wit11 the Southeast Duiles Recharge Basin for ilndergroutld storage of recycled water in the shallow 
gronlidwater aquifer during low irrigation deulalid periods. Stored water would then be extracted 
during the irrigation season. Water quality concerns are as described in the previous project; 
however, the Regional Water Qnality Control Board may impose additional levels of treatment due to 
concenls over recharge consisti~ig of recycled water. The expected yield of this project is 6,000 M Y .  
In~plementation of this project will require various funding mechanisms and coordination with 
jurisdictional agencies. (See Figure 4-4). 

Recycled Water Project, Harkins Slough Recharge Basin, North D ~ ~ n e s  Recl~arge Basin 
(7,700 AFY). This project conlbines tlie Recycled Water Project and blending facility with the 
Harkins Slough and Nortli Dunes Recharge Basins to provide underground storage of recycled water 
in the shallow groundwater aquifer, Water would the11 be extracted dnring the irrigation season via 
extraction wells colistructed at both recharge basins. Water quality concerns are the salile as 
described for the other recycled water projects. The expected yield of this project is approxinlately 
7,700 AFY. Fundi~ig atid perniitting will also be the main i~nplen~elltatio~l issues for constluctiol~ of 
this project. (See Figure 4-5). 

Inland Distribution System. This project ilivolves coi~structioli of tlie Inland Distribution Systeiil 
(IDS) to provide a sul)plerne~ltal supply of water to agriculhiral users located east of Highway 1. The 
purpose of the larger distribution systenl is to provide a greater reduction in overall groundwater 
pu~npillg during periods of high availability of suppletnental water snpplies, providing a greater 
reduction in total basin pumping, and thus allowing a greater anlount of groundwater to remain in 
storage. The increased amount of groundwater left in storage is then pun~ped dnring periods of titile 
when the surface supplies are less than adequate to iileet the irrigation needs of tlie IDS, with the 
punlped groundwater serving to supplement the available surface supplies. The IDS will deliver 
water to those areas where coastal pumping will be eliminated, alid will consist of nearly 20 111iles of 
pipeline. (See Fignre 4-1 1). 

Import Water Project. This project ilivolves the constmction of a 23-mile import pipeline for 
transport of CVP water to the proposed CDS. The PVWMA currently has a future CVP entitle~nent 
of 19,900 AFY and an existing contract for 6,260 AFY (acquired from Mercy Springs Water District) 
from tlie United States Bureau of Reclanlation (USBR). Additional CVP water could be purcl~ased as 
needed fro111 other water contractors (See Figure 4-10). 

However, contracting for the entitle~nent of 19,900 AFY reqnires resolution of issues relating to Title 
34 -Central Valley Project Improvement Act (CVPIA). The CVPIA restricted tlie USBR fro~n 
entering into new long-tell water supply contracts until it fulfills various environmental 
reqi~irements. Since the USBR is not expected to fillfill these require~netits for several years, 
negotiations for a new CVP contract for PVWMA's 19,900 AFY entitlenlent have been delayed. 
Alternatively, the PVWMA could pnrchase additional supplies similar to its purchase of the Mercy 
Springs Water District CVP contract. 

The Draft BMP 2000 evaluated thee alternatives for co~istruction of the inlport pipeline: 42", 54" 
and 60"- diameter pipelines. These projects and an Out-of-Basin Water Banking program are 
discussed below: 

60-inch 6ifuort Water Project n/Ir~lar~n' Distriblrtio~~ S~rsterrr (IDS) c~rlrl Strpulerf~errtcrl W'ells. This 
project would involve the co~lstluctio~l of a 60" i~i~port pipeline to snpport an initial ~naxinluln 
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flow rate of 75 cfs, along with an IDS and supple~llental wells to provide in-lieu recharge and d ~ y  
weather supply, respectively. Tlie larger diameter pipeline provides greater flexibility to adapt to 
potential increases in fiiture water needs. The expected yield for this project is approximately 
10,300 AFY. 

54-irrch Intvort JVnfer Pipelirle ivith Aotrifer Sforape nrrd Recover),.v. This project would involve 
the cot~struction of a 54" i~liport pipeline to support a ~~iaxitnuill flow rate of 75 cfs, and would 
use ASR (i~ljectio~l/extractio~~ wells) to store and recover CVP water from utlderground aquifers 
in the basin. Prior to injection, the CVP water would be filtered for compliailce with water 
quality req~iireme~~ts. The expected yield for this project is approximately 11,900 AFY. 

42-inch h ~ ~ p o r t  IYrrfer Piuelirte ~cjith Aacrifer. Storme aftdRecovef~z This project is si~irilar to the 
54" pipeline project described above except that the s~naller pipeline diatileter mould only support 
a ~naxiulum flow rate of 40 cfs. Tlie expected yield for this project is approximately 6,900 AFY. 

Olrf-oT-Basin Ra~lkirrr Option. An Out-of-Basin Water Batlkiug program would establish a basis 
for tlie PVWMA to parttler with another CVP coiltractor to allow PVWMA CVP water supplies 
to be delivered to another CVP colitractor duriug wet years, a~ id  during d ~ y  years, the CVP 
conlmctor would provide a portioti of their CVP water to the PVWMA. This option increases 
the reliability of the CVP supply, aud mioitnizes the ueed for additio~ial local storage facilities 
and the size of deliveiy pipelines. Out-of-Basin Banking is contingent 011 developi~ig aud 
negotiating au agreement with olie or several CVP co~~tractors/agencies. The expected yield for 
an Out-of-Basin banking optiou could be equivalent to either the in-basin in-lien recharge or the 
in-basin ASR options. 

Bolsa de Sari Cayetano, Pajaro River Diversion. This project wvould provide surface storage of 
5,000 AF for Pajaro River diversio~~s aud would capture litilited mliofffrotn a 723-acre ddriuage area. 
Tlie expected yield of this project is 5,000 AFY; however, there are sig~iifica~~t seismic hazards 
associated with this project aud iillplementation would require co~lsiderable effort with regard to 
pe~niitting aud environmental coordinatiot~. (See Figure 4-12). 

Seawater Desalination. This project would i~lvolve the ccotistruction of a desalination (reverse 
osmosis) plant for treatment of Mouterey Bay seawater to provide agricultural irrigation water. The 
quality of water and yield of this plant would be dependent 011 the design of the treatment system. 
Although this project would produce a highly reliable water supply, itnplementation of this project is 
inhibited by its high cost of operatioti, pai?icularly tlie cost of energy, and tlie difficulty in securing a 
discharge per~i~it for the brine discharge. 
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Table ES-3: Projects Selected for Each Basin Mat lagel l le~~t  Strategy 

Recycled Water Project 

54" Impolt Water Project 

42" Import Water Project 

Additional 5,000 AFY 
Water Collservation via approxin~ately 800 to 1,000 acres of 
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Se~*evnl criteviri Irlere rrserl fo assess et~clt bnsirr nrrurrrgente~zt stfd(rtegy. 

To fi~rther differelltiate betweeti the four basin nianagenient strategies, each alternative was evaluated 
based on the followi~lg non cost criteria: 

. Call Meet Existine aud Future Water Needs. This criterion evaluates the ability of the selected 
alternative to provide tlie infrastructure aiid water supply needed to meet existing and future 
demands. This is a key element for a given strategy because population growth and agriculh~ral 
crop changes it1 the Pajaro Valley are expected to significantly increase water demand. . 1.i111iti~d I ) C ~ ) C I I I ~ C I I ~ ~  011 Out-of-llasi~l \\':I~cI. SIII)I)I~CS. 'l'l~is crilcl.ion c\';~luiltc~ tl~c ~ I L ! ~ ~ ~ I I ~ ~ C I I C C  
, , i t h ~  sclcctctl illter~li~iivr. 011 out-of-h:l.;i~l sul>l)lics. Strategies tllat ~nnilily rely on I I I C  
developmeut of water supplies that will be d~ikctly controlled by the PV- are considered to 
be 'locally sustainable,' although the effects of a drought nlay be greater than for an import 
alternative. 

Mi~iiliiizes Reeulatory Hurdles. This criterioti evaluates the likelihood of being able to 
iuiple~nent the selected alternative without haviug to overcolne siguificant regulato~y or 
permitting hurdles. An exa~nple of such a hurdle would be obtainiug a pennit for percolation of 
recycled water since it is unclear whether the RWQCB aud other regulatory agencies would allow 
recycled water percolation without advanced treatliient (e.g. reverse osmosis) beyond Title 22 
levels. 

Meets Water Ouality Goals. This criteriou evaluates the ability of the selected alternative to 
provide a water supply of suitable quality for its intended users. For example, alternative 
strategies that rely heavily on recycled water are expected to have the lo~vest water quality while 
altemative strategies that rely niore on CVP water are expected to have the highest water quality. 

Economic 11nl)act. This criterion evaluates the impact to the local ecorlolny that would result 
from the selected alter~lative. For example, strategies that have higher costs or require fallowing 
of significant amounts of fannla~id would have the greatest econoniic impacts. 

Cost wvas another criterion used to compare the four basin managen~ent strategies. 111 ternis of cost per 
acre-foot to meet cui~etlt water demands, the Modified BMP 2000 alternative was found to be the tilost 
cost-effective mith estimated cost of $198/AF. The Local-Only altemative has the highest unit cost at 
$259/AF. Furtliertnore, tlie Local-Otily alternative has significantly higher cost risks than the Modified 
BMP alternative. These costs risks are related to the cost of meeti~ig regulatory req~~irenients for 
groundwater recharge with recycled effluent and for the surface water diversio~is that co~iiprise the Local- 
Only altemative. For example, if the Depa~tn~etlt of Health Sewices requires higher levels of treattnent 
for grouudwater recharge with recycled effluent, the uuit cost of the Local-Only Alternative could rise by 
as ~nucli as $30/AF, which would result in a cost of $289/AF. (The unit costs in this paragraph assuti~e a 
uniforn flat water rate.) 

The nuit costs presented in the previous paragraph relate to the cost of lneetiug today's water deniai~d it1 
the PVWMA service area. The costs of nieetiug fuh~re deuia~ids wvould iullerently be greater since 
additio~lal supplies 1v011ld have to be developed. The costs for ~neeti~ig fuhlre de~na~ids need fi~~tlier 
development, but would iuclude additioual projects to provide illcreased supply, as well as a pro rata 
share of the project costs to balauce the gro~nldwater basil1 at today's conditions. As do existing water 
users, future water users benefit from the projects that balance the basin at today's conditions. 
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A summaly cotnparison of eacli basin management strategy with respect to the criteria identified above is 
provided in Table ES-4. 

Table ES-4: Sii1n111a1.y Coniparison of tlie Basin Managenlent Strategies 
. . -. . . . 

- I """""I' Cu~l~parisol~ Crilerie 
. . -. -. I 

Total Yield (AFY) 

Capital Costs ($ n1illio11)~ 

Acljusted Total A~n~ualized Costs ($ blillio~l)~ 

Cost per AFc ($/AF) 

Meets \\later Quality Goals? 1 4 1  1 1 1 . 1 4 1  

64,000 

Cost per AF + PVWMA Delivery Charge? 
Those Receiving Delivered Water ($/AF) 

Can Meet Future Water De~nands? 

Li~nitcd depe~~derce on out-of-basin supplies? 

$162 

$14.5 

$226 

. 
e. Water quality goals are nlel only during certain times of thc year 

56,000 

$318 

4 

I 1 I I 

Co~iclusions that can be drawn fro111 the co~nparison of Basin Matlagenlel~t Strategies presented in Table 
ES-4 include: 

$128 

$14.6 

$259 

Requires Land Fallowing or Other Meamrcs 
\\<tli Significant Econon~ic hi~pact? 

The Local-Only alternative has the lowest capital cost, but high operations costs, does not 
meet water quality goals, does not provide the ability to meet firttire water needs, and is the 
most costly alternative on a cost per acre foot basis. 

64,000 

$351 

4 

4 

The BMP 2000 alternative has the highest capital cost and is the secolid nlost costly 
alternative on a cost per acre-foot basis. 

64,000 

$148 

$13.7 

$215 

Footnotes: 
a. Includes ~ r o  nta  share of costs to balance basin at today's conditions and costs ofadditional water supplies 

The Modified Local alter~iative is the second least expensive on a cost per acre-foot basis, 
relies heavily on local supplies, but cannot co~isistetitly meet water quality objectives. 

$138 

$12.6 

$198 

$307 

4 
4 

$290 

4 
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The Modified BMP alternative is the least costly on a cost per acre-foot basis, meets the 
water q~iality goals, and provides flexibility to meet future denlands. For these reasons it 
fornled the basis of the Reco~mnended Alternative. 

In developing the Reconlmended Alternative, the Modified BMP alternative was enhaoced to include 
additional CVP water supply to allow greater flexibility in stopping seawater iutmsion and balancing 
water demands during peak conditions. (These changes are described in Section 6.) 
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1 Purpose of the Revised BMP 

Pumping of groutldwater to meet water deuiaud within the Pajaro Valley Water Management Agency's 
(PVWMA) service area has caused a significant drop in grouudwater elevations, resulting in seawater 
intmsion. These iuipacts iudicate that current groundwater pu~npi~ig practices are in excess of the 
sustainable yield of the groundwater basin, aud must be comected. Continued over piit~iping of the 
groundwater basin will lead to conti~iued seawater iutmsion, re~ideriug an ever increasing portion of the 
grouudwater basil1 unusable for agricultural irrigation atld potable uses. 

The purpose of the Revised Basin Ma~iage~ne~it Plau (BMP) is to present and evaluate basill managetnent 
strategies and to select a Recomn~e~ided Alter~~ative that will enable the PVWMA to: 

Balance water denland within the PVWMA service area \vith sustaiuable water supplies; 
Prevent seawater intmsion in the area served by the PVWMA; aud 
I~iitiate long-rat~ge programs to protect water supply and quality witl~in the basin. 

The management strategies evaluated in tliis plan include a ralige of potential projects dealing with 
develop~nent of local surface water supplies, recycliug of treated water f io~n  Watsouville Wastewater 
Treatment Facility (WWTF), storage of water in the groundwater aquifers (groundwater bankiug) for dry 
years, storage of water for delivery during irrigation demand, and importation ofwater froin the Ceutral 
Valley Project (CVP). Also iucluded are possible non-stmctural projects such as demand ma~iagement 
measures, modification of ppuuiping practices, and laud fallowing. 

Each strategy was developed as a concept iuitiated by the public audlor the PVWMA. A fiill evaluation of 
all pote~ltial projects was conducted, both illside and outside the PVWMA service area. The resulting 
strategies are presented in tliis document, aud are considered to be the best scenarios for each concept. 

BMP 2000 Alternative. A reconnneuded alternative mas previously identified in the origiual 
draft BMP 2000 document. This strategy iuvolved the irnpletnentatiou of several projects, 
including i~nportation of water, storage of water in the groundwater aquifers (banking) via in-lie11 
recharge, development of local water supplies, aud water conservation. However, public review 
of that document indicated the need to further assess the u~erits of other management alternatives. 
This strategy is iucluded in the Revised BMP for comnparison purposes. 

Local-Only Altenlative. This strategy focuses solely on the develop~neilt of local water sul~plies 
and i~nplenle~itatiol~ of demand reduction ineasures to balance the basin. It does not itlclude ally 
projects that i~ivolve i~nportation of mater fi.0111 outside sources, but does develop storage of local 
supl~lies in both College Lake and in the groundwater aquifers through percolatiou atid aquifer 
storage aud recovery1 (ASR). 

Modified Local Alternative. This strategy co~isists of a sn~all import water project (42-inch 
pipeline) with ASR and local water supply projects i~~cliidit~g the Harkins Slough Project, a 
Watsonville Slough Project with North Dunes Recharge Basin, a College Lake Project with Pinto 
Lake Diversion, arid a Recycled Water Project with the Southeast Recharge Basin. This 
alternative is a modification of the Local-Only Alternative eliminating laud retiretilent and 
incorporatiilg a i ~ ~ i ~ ~ i ~ i ~ i ~ r n  diameter import pipeline. 

I Aquifer storage and recovely consists of i~~jection and extraction wells used to bank water during above nor~nal 
water years and provide wpplemcntal sul~ply during below nonual water years. 
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. Modified BMP Altel.native. This strategy cot~sists of an impolt water project with ASR a~id 
local water supply projects i~ lc ludi~~g the Recycled Water Project and tlie Harkins Slough Project. 
This alternative is a modificatiol~ of tlie BMP 2000 Alte~native eliminating tlie Murphy Crossing 
Project and the Itila~ld Distributiotl System. This alternative evaluates ASR in couju~lctio~~ with 
CVP supply and a reduced import pipeline size. 

These strategies build upon the 1993 BMP and inco~porate several of the local water supply projects that 
were recommended in that Plan. Since completioti of the 1993 BMP, the PVWMA bas conducted studies 
aud evaluations of local water supply projects, published a  lumber of studies, including the draft BMP 
2000, and is coli~pletil~g constmction of the Harkills Slough Project. h~ addition, the PVWMA has 
completed exteusive groundwater evaluatio~~s aud modeling that have bee11 used to quantify the extent, 
magnitude, and character of the overdraft situation. This information was used in the development and 
assessment of the strategies presented herein. 

Followi~~g completio~i of the Draft Revised BMP, the PVMWA proceeded wit11 public workshops and 
outreach effolt to engage tlie public alid stakeholders of the considered strategies. The public was 
encouraged to cornmelit 011 the proposed projects and strategies so that the PVWMA could fit~alize a 
recommended strategy that is responsive to the concerlis and needs of its water users. A colnpal~io~~ draft 
E~iviro~unel~tal I~ i~pact  Report F IR)  mas also coliipleted in September 2001 and was available for public 
review and coliunent. The Fiual EIR is scheduled for certification by the PVWMA Board of Directors iu 
February 2002. 

The Modified BMP 2000 Alternative was selected as the basis for tbe Recotm~iended Alternative based 
on guidance from the PVMWA Board of Directors. Tbe PVWMA Board ofDirectors ideutified the 
Modified BMP 2000 Alternative wit11 minor enhaliceli~e~~ts as the Reco~iui~ended Altert~ative after takiug 
illto accoullt the public and stakeholder input, engineering and cost evaluatiotis, el~viro~miental impacts, 
and direction from PVWMA staff. The Recotiu~~el~ded Alternative is summarized below and is described 
in detail in Sectiot~ 6. 

Recommended Alternative. This alternative consists of an import water project wit11 out-of- 
basin banking, and local water supply projects that i~lclude the Recycled Water Project and the 
Elarkins Slougb Project. III addition, five supplemelital wells are to be constructed along the 
i~~ipott  pipeline alig~ui~et~t. Flexibility is provided to allow sale of imported water to users alolig 
the pipeline alignmeut, if there is interest by these growers. This alternative also i~lcludes 
recommendations to enhance aud develop existing and new watershed lliatlageme~lt programs. 

The Revised BMP includes at1 i~liplementation section (Section 7) identifying scl~edules and impotta~~t 
tasks, aud a water rate sectiou (Section 8) describing the reco~l~mended funding plan. Following 
completion, the Revised BMP will be prese~ited to the PVWMA Board of Directors for approval and 
adoption of a Recot~lme~~ded Alternative strategy. The Final EIR will also be preset~ted to the Board of 
Directors for its certification. 
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1.1 Organization of the Revised BMP 

The Revised BMP is organized into eight major sections as follows: 

Section 1 - Piirpose of the Revised BMP. This section describes tlie purpose of the Revised BMP and 
its relationsliip to the 1993 BMP and the draft BMP 2000. Section 1 also presents tlie organization of this 
report. 

Section 2 -State of tlie Basin. This section describes tlie current state of the grouudwater basin tliat 
provides nearly all of the water used in the PVWMA service area. It describes the degree of overdraft 
that has occurred in the basin and 11otv this has caused seawater intrnsion. This section also describes the 
sustainable yield of the groundwater basill under current irrigation, pumping, and water demand 
conditions. 

Section 3 -Management Measures. This section describes the options available to minimize water 
demand as well as options than can be used to increase the sustainable yield of the groundwater basin. 
These options include water conse~vation and land retirement. This section also describes watershed 
management programs that could be inlplenlented to protect water resources in the Pajaro basin. 

Section 4 -New Water Supply Projects. This section describes the new water supply projects that 
could be used in conjunction wit11 measures from Section 3 to balance the basin. These projects include 
new surface water supplies, recycled water, iinpoltation of water from outside the basin, and water 
storage options. 

Sectio~i 5 - Basin RIanagement Strategies. This section conlbines the projects described in Sections 3 
and 4 in different combinations to develop alter~iative Basin Management Plans. The alterliatives 
presented range from total reliance on local water supplies to major reliance on inipolted water supplies. 
A total of four strategies are presented and compared on non-cost and cost bases. 

Sectiorr 6 - Recommended Alterl~ntir~e. This section details the Reconmended Alternative including 
water conselvation, import water project with out-of-basin banking, water recycling project, Harkins 
Slough Project, and various watershed management programs. The Reconunended Alternative was 
identified based upon guidance froni the PVWMA Board of Directors and public input. In addition, this 
section includes a discussion of tlie selection process aud tile outreacli efforts completed by the PVMWA 
during development of the Revised BMP. 

Section 7 - Implementation. This section identifies sciiedules and outlines important imple~nentation 
tasks of the Recolnnlended Alternative. 

Section 8 -Potential Rate Plan for Recomme~idecl Alternative. This section identifies a differential 
flat rate strocture as the reconunended potential rate stmcture to be ilnplernented to recover project costs 
for the Reconnilended Alternative. This section also includes discussion on rate limitations, other 
potential rate structures, and the public process utilized to identify the recoinnlend rate plan. 
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2 State of the Basin 
This section of tlie Revised BMP su~n~narizes the groundwater basin coliditiotis within tlie PVWMA 
service area. The purpose of this sectioll is to present: 

1. The cwreut state of tlie basin; 
2. U~iderlying assu~ilptiolls for the Pajaro Valley I~itegrated Groundwater Surface Water Model 

(PVIGSM) development; and 
3. Results of the basin sustailiable yield analyses for existing and future conditiot~s. 

Most of the data, references, alid conclusiolis are taken fro111 the PVWMA State of the Basil1 Report 
distributed by the Agency in April 2001 and the PVIGSM Teclu~ical Memoranda (TM) finalized in June 
2000 (Montgomely Watso~lIAT Associates, 1999-2000). The State of the Basil1 Report and the PVIGSM 
Technical Memoranda provide a more thorough presentation of the Pajaro Valley g~.oundwater basin 
geology, hydrology, and hydrogeology. 

As documented in llulnerous groundwater studies collducted over the past 55 years, the Pajaro Valley 
groutldwater basin is in at1 overdraft condition. An overdraft conditiol~ occiirs when the amount of water 
withdrawn exceeds the alilount of water replenishi~ig the basin. Tlie rate of seawater i~itmsion in the 
grou~idwater basill lias also been illcreasing recently. I11 general, a co~nbitiatiot~ of both overdraft 
co~iditiolis and seawater i~itlusio~l has limited the fresh groundwater supply needed to sustain tlie long- 
tern1 agricultural atid urban econotiiy of the Pajaro Valley. 

The first step in developilig and assessing sce~iarios to alleviate the basil1 overdraft and seawater i~ltmsioli 
is to develop an u~idersta~iding of the lnagl~itude of the problem. By  nodel ling the culselit 'baseline' 
conditions, tlie sustaitiable yield of the basin (the ~naxi~iiuui atiiount ofwater that can be extracted fro~n a 
grou~idwater basin without causing adverse effects) can be estimated. With this estimate of sustainable 
yield ill liaud, alte~liative strategies to balance the basin call be developed. 

Tlie PVIGSM was developed to assess the behavior of the groundwater basin under current baselitie 
conditions atid to assess the merits of alterliative strategies to balat~ce the basin. It is a dytla~iiic finite 
element tilode1 that si~nulates the balance of groulldwater in the Pajaro Valley basin using geologic and 
liydrologic co~iditions, currelit puriipi~ig conditions, water supply alid demand conditiotls, a~ id  other basin 
characteristics. The tiiodel uses numerical algorithms to solve coupled differential eq~iatiotis and creates a 
tilass balance within the model grid. Tlie PVIGSM was developed to assist in: 

Gaining knowledge of the historical conditiolis of the groundwater basin; 
Evali~ating the presellt state of the groi~ndwater basin; 
Estimating tlie sustainable yield of the basin; and 
Evaluating tlie iriipact of potetitial alternative water supply sce~iarios on the integrated surface 
water and grou~idwater system. 

2.1 Basin Boundaries 
This section describes the hydrologic boundaries of the Pajaro Valley groundwater basil1 used in the 
developtnetit of tlie PVIGSM, the political boundaries of tlie PVWMA, and the relatiallship between the 
two. Tlie boundaries of the PVIGSM tnodel area were generally drawn along the lines of hydrogeologic 
feah~res in order to liiake tlle ~tliodel as accurate as possible. These boundaries are not exactly the same as 
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the bout~daries of the PVWMA. Figure 2-1 shows the boundaries of both the tiiodel and the PVWMA 
service area. 

Figure 2-1: PVWMA Service Area and PVIGSM Model Area 

Notes: 
1. Total Model Area (less Monterey Bay) = 96,500 Acres 
2. PVWMA Area = 79,600 Acres 

Results froin the model were adjusted to account for the area of the niodel outside of tlie PVWMA service 
area. Because of the high degree of overlap between the two areas, the adjnst~nents were ~liodest and did 
not affect the validity of the model results. 

The total niodel area is al)proximately 146,700 acres, of which 96,500 acres are on-shore lands. The 
PVWMA sewice area of 79,600 acres lies generally within the 011-shore model area except for a 
nioui~tainous area on tlie eastern boundaly that has little arable land and is of little consequence to tlle 
hydrogeology of the service area. 

Political and model boundaries are described below: 
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Westerly Boondary: The wester11 bounda~y of the Pajam Valley ground\vater. basin extends far offshore 
under the Pacific Ocean. There are no known faults or other physical boundaries that prevent seawater 
intrusion when groundwater levels are low. The boundary condition was set to sitnulate constant head 
utliformly increasing fro111 the coast to offshore, thereby sin~ulating the density gradient due to seawater 
iiit~usion. 

The PVWMA jurisdictional boundaiy follows the coastline and parallels the Pajaro Valley grout~dwater 
basin. 

Easterly Boundary: Tlie San Andreas Fault trends along the eastern edge of the Pajaro Valley. 
hnpern~eable rocks east of the fault act as a barrier to groundwater flow into or out of the Pajaro Valley 
groundwater basin, creating a well-defined geologic bounda~y for the model. Tlie boundary col~dition for 
n~odeling purposes was set to no groundwater flow and a slnall arnount of simulated surface flow fiom 
srnall watersheds. 

Tlie PVWMA jurisdictional bouudaty parallels the fault line following the Santa Clara aud Santa C ~ u z  
County border. Although the PVWMA jurisdictional boundary was politically based, it reasonably 
follo\vs the Pajaro Valley groundwater basin 

Nortllerly Boundary: Tlie nortliern boundary is set at the watershed divide. Bouudary collditior~s for the 
111odel were set to general head conditions f ion~  the Soqoel-Aptos basin. 

In general, tlie no1t11em PVMWA boundary is a political bomndaiy. At this boundary, tlie groundwater 
basin is shared with areas outside of PVMWA jurisdiction. There is no definitive geologic basis for the 
northern PVWMA jurisdictional boundary except for those areas where it follows the watershed divide. 

Southerly Boundary: The relatively in~per~~leable clays found in Elkh0111 Slough to the south of the 
Pajaro Valley prevent north-south groundwater flows, creating a well-defined geologic barrier. Inland of 
the Slough, the groundwater can move either north or soutl~ depending on the puniping or liydrologic 
conditions; tlie grot~ndwater boundary is not well-defined. Boundary conditions for the model were set to 
general head in the North Monterey County area and constant bead at the Elkhorn Slougll area. 

The PVWMA jurisdictioiial boundary has both a physical and political basis extending up Elkborn 
Slough and to the soutli of Calneros Creek. In the Elkhom Slough area, the PVWMA jurisdictional 
boundaly was drawn to follow the groundwater divide. Inland of the slough, the boundary follows the 
surface water divide. 

2.2 Basin Geology 

Tliis section describes the sliape and structure of the Pajaro Valley groundwater basin and water-bearing 
formations. A basic understanding of the local basin geology is necessaly to appreciate how tlie Pajaro 
Valley groundwater basin, although quite complex and colllposed of nlaliy liydrogeologic units, is 
geologically interconnected and fuiictions as a single groundwater basin. The basin geology will dictate 
how current groundwater pulnpitig and irrigation practices affect groundwater levels t l~~ougl~out  the basin. 

The finldalliental ul~derstanding of the geologic structure of the basin has not changed significal~tly since 
the State Water Resources Control Board (SWRCB) first evaluated the basin in 1953, altl~ougll the 
anlount of inforination available regarding basin geology has increased in tlie past 48 years. As part of 
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the deve1ol)ment of the State of the Basin Report, recent well logs and geophysical data were reviewed, 
and a Geographical Information System (GIs) was used to prepare visual representations of the available 
geologic data, iticluditig cross sections of the basin and niaps of the aquifer atid aquicludes. This was 
dotie to confirm that the ~liodel accurately represents the basin geology of the Pajaro Valley. 

The water-bearing units in the Pajaro Valley iliclude the alluvial, dune sand, terrace deposits, and the 
various layers of the Aromas sands atid Purisinla forli~ation. Table 2-1 sulnlnarizes the sedilnelit layers 
underlyillg the Pajaro Valley aud briefly describes their water-bearing characteristics. Figure 2-2 shows 
the geologic units exposed at the surface in the Pajaro Valley. 

Table 2-1: Water Bearing Units of the Pajaro Valley (Youngest to Oldest) 

Mail1 producing aquifer. 

The majority of wells producilig usable water have been developed in the Alluvium and Aroli~as sands 
for~~~ations iti tlie upper 1,000 feet of the groundwater basin. The geology in this upper sttaturn is quite 
cornplex a~id is coliiposed of a variety of alluvial materials that niix and intersperse with the Aromas 
sands. These alluvial materials gel~erally comprise tlie upper 100 to 200 feet of the basin and vary greatly 
in comnpositiot~. 

The upper part of the Aromas sands fonnation is found beneath the alluvium, roughly 100 to 200 feet 
below sea level, and is the 111ost ilitensively pumped. The lower p a ~ t  of the Aroli~as sands for~nation 
extends to approximately 900 feet below sea level near the tliouth of the Pajaro River. Tlie Aromas sands 
for~natioti slopes upward to the north, aud both its lower and upper parts can be observed at the surface to 
the north in the Sequel-Aptos area. The Aromas sands thiti out toward the northerti palt of the Pajaro 
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Valley and interlace with terrace deposits and otl~er Illore recent sedirnetits. The Aromas sands for~nation 
contains aquifers separated vertically by layers of discontinuous clays that reduce the flow of water both 
vertically and horizontally. The water-producing zones within tlie Aromas sands formati011 can valy 
greatly in their ability to transmit water. The clay layers behveeli tlie alluvial material and Aromas 
aquifers tend to be thin, however thick clay layers are present between tlie Aromas arid Purisima, ~vl~icli 
account for the significant age difference of water in these two for~aatiotis (Hanson, 1999). 

The primary collfi~li~~g clays are thickest in the tiiiddle of the Pajaro Valley and trend roughly parallel to 
the Pajaro River; they thin inland tolvard Watsonville and tlie ~nountaius. As one moves into tlie 
Corralitos area, tlie clay layers become thilu~er and disconti~luous. It sliould be noted that in the upper 
part of tlie aquifers in and around Corralitos, one contit~uous clay layer creates a perched water region. 
This perched water table is above the maill aquifer, as indicated by water level data. Near the coast, it1 
both tlie San Aidreas and Springfield Terrace areas, these clays are either absent, tliilily layered, or 
discontitiuous. Therefore, recharge from strea~ilflow or deep percolatioli of rainfall can still reacli tlie 
primary aquifer units in the holnas  sand layers tl~rough breaches in the clay, but is constrained by tlie 
presence of these less per~lleable layers. 

2.3 Basin Hydrology 

This section describes the hydrologic state of tlie basin and summarizes the hydrological data set that was 
used to develop tlie PVIGSM. 

2.3.1 Basin Surface Waters 

The Pajaro River is the largest coastal stream, ~ileasured by annual flows, between S a ~ i  Francisco Bay and 
tlie Salinas River. It contributes substalitial surface itiflow in the Pajaro Valley grouudwater basin. The 
total drainage area of the Pajaro River above tlie Chittenden gauging station is approximately 1,200 
square -eiiiles. Annual stream flow, as recorded at the Chittelldeli gauging station averaged 124,640 AF, 
with a lliiliil~lulii of 011ly 766 AF in 1997 and a maximum of lllore than 653,889 AF in 1983 (PVWMA, 
April 2001). 

Salsipuedes Creek is the largest tributa~y of the Pajaro River within the PVWMA. Salsipuedes Creek 
receives 11,350 AF of flow from Corralitos Creek and 4,700 AF f io~n the College Lake Watershed. 
Corralitos Creek drains the norther~l region of PVWMA tlxough a network of streams, wliicll include 
Browli, West Branch, Rider Creeks, and an unnamed tributaly tliat draius Pleasant Valley and the eastelm 
side of the Calabasas Hills. The College Lake Watershed drains the nortlieastern region of tlie PVWMA 
service area through a network of streams, which iticlude Green Valley, Casserly, atld Hughes Creeks. 
Together Corralitos Creek and the College Lake Watershed drain approximately 57 miles, ~vliicb is 
approximately half of the PVWMA service area. 

The small streailis that drain the Pajaro Valley have two distinct areas tliat contribute to flow in the 
surface water system. 111 ~nou~i ta i~~ous  regions, the streams are uuderlaill by tlie Purisi~na for~nations, 
while in the lowlauds streams are underlain by the Aromas or younger alluvial material. The Purisima is 
lllore colisolidated and contains more fine-grained sedi~ilelits than the Aromas or the alluvial fill. 
Therefore, the liloutitai~i and lowland reaches of tlie strealus are disti~~goislied by a ten to twenty-fold 
difference it1 mean amounts of ruuoff, mhich they contribute to the surface water system (AMBAG, July 
1984). A single drainage can contain flow in the mountain region and be coliipletely dry in the lowvlaild 
region. The lowlatid region does not cotltribute flow to the surface water system except in large stonn 
events or winter storm patterns tbat delirw fiequent precipitation over a short amount of time. 



Pajaro Valley Water Managenlent Agency 
Revised Basin Manaaement Pian 

Page 2-7 

College Lake is a seasonal water body in a natural depression created by the Zayaiite Fault located to the 
~~or t l i  of the intersection of Holohan Road and Highway 152, near the St. Fraucis Cemete~y. The Lake 
caphlres lulloff from an 11,000-acre watershed (CH2M Hill, Februaiy 1999). The College Lake 
Reclalnatio~l District was fanned in tlie early 1900s by landow~lers itnpacted by the flooding of the 
nahiral depression. The Reclamation district owns and operates the existing putnps that drain the lake. 
Under existing conditions pumping collunences in April and is co~iipleted by May. The lakebed is then 
planted with 2 to 3 rotatio~is of row crops before it fills with wiuter mnoff. 

A network of slouglis drains the no~tliwestern region of the PVWMA service area. These sloughs include 
Harkins, Hanseus, West Branch, Galligans, Struve, and Watsoi~ville Sloughs. Harkins Slough has the 
largest drainage area of all the sloughs and therefore has tlie largest atulual average flux of 3,000 AF. The 
upper reaches of Harkins Slough originate in Larkin Valley and ren~ain d ~ y  throughout most of the year 
only flo~ving during and following storni events. I11 this region of the sloughs, the cliatuiel is heavily 
overgrowl1 and is tnostly contained within a ditch along Larkill Valley Road. The lower portions of 
Harkkitis Slough are flat with wide flood planes that are mainly cotltained in a north-south trending valley 
located in the western region of the PVWMA service area. 

Watsonville Slough has an annual average flux of 2,000 AF and receives flow from the Hansens, Struve, 
atid West Branch Slough. Just before Shell Road, Harkins Slough enters Watsonville Slough as a 
tributa~y. 111 this area, tlie sloughs are generally shallow, open chan~iels with broad floodplai~is that store, 
cotlvey, and drain precipitation and irrigation. Slough bottomlands typically contain water year-round, 
but the slough system experiences great seasonal variation. Water balauce indicates that tnonthly 
outflows to the Pajaro River Lagoon may range f ro~n 1,800 AF in January to less than 100 AF in July 
with the yearly total averaging 5,000 AF (AMBAG, J111ie 1999). 

Ca~~ieros Creek enters the southeastern bounda~y of the PVWMA sewice area and flows on an east-west 
trend through tlie area south of the Pajaro River and discharges into Elkhorn Slough. 111 large part, this 
creek and Elklior~om Slough define the southern boundary of the PVWMA sewice area. Carneros Creek 
has an an~lual average discharge of 2,800 AF, which is the largest source of fiesliwater to the Elkhor~i 
Sloiigh Watershed. 

Historic streamflow data for the Pajaro River show wide fluctuations fro111 year to year. Records are 
available from 1940 to the present. Figure 2-3 shows annual streamflow values at Chittenden gage on the 
Pajaro Rivec Flow on the Pajaro can be used as a proxy for the variation of flows in the local stl.eams . 
because the saule storm events are also providiiig inputs to the local surface water system. The atlnual 
average surface 11111off t l~ough these streams and sloughs, excluditig the Pajaro River, is 24,070 AF 
(AMBAG, July 1984). 
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Figure 2-3: Annual Streamflow Pajaro River at Chittenden 

Source: USGS wcbsite, httl)://www.usgs.gov 

2.3.2 Basin Rainfall 

Tlle inean annual precipitation varies significantly within the Pajaro Valley, primarily due to tlle iufloence 
of tlie coastal mountain range. Rainfall is greater at higher elevations and generally decreases konl north 
to south, fro111 tlie Col~alitos area to the area around Elkllorn Slougll in northern Monterey County. Meall 
annual precipitation in the Santa Cmz Mountains 011 the northem aud eastern boundaries of the PVWMA 
ranges from about 35 to 40 inches. The nlean annual precipitation within tlie Valley itself ranges from 
inore than 40 inches in the foothills of the Sai~ta Cruz Mountains to 16 inches near the coast. Tlie average 
rainfall for the City of Watsonville is approximately 21.7 inclies for a 60-year period of record. 

Long-term hydrology data reveal a wide variation in the arulual total rainfall. Like streamnflow, 
precipitation records are available from 1879 to the present. The streamflow and precipitation data sets 
were used in the State of the Basin report to describe tlle long-tenn clitnatic trends and to evaluate the 
l~ydrologic paranleters used in the PVIGSM. Figure 2-4 shows that the annual precipitation values at the 
Watsonville precipitation gage valy significantly froin year to year. 
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Figure 2-4: Annual Rainfall in Watsonville, CA 

I 
M NANNU 1 

RAINFA% = 21.72 PNCHES 
I 

Source: USGS website, http://www.usgs.gov 

The model includes data from five rainfall tnonitoring stations and four streamflow gauging stations. 
Figure 2-4 indicates that the hydrologic period 196675 was relatively normal, followed by the 1976-77 
drought. The 1978-81 l~ydrology appears to be nor~nal, while the 1982-86 hydrology appears to be 
above normal. The period 1987-92 was dly and the basin was undergoing an extended drought of 
approxi~nately similar magnih~de to the 1976-77 drought, but longer in duration. 

2.3.3 Basin Recharge 

The prirna~y sources of recharge to the Pajaro Valley groundwater basin are 1) infiltration of rainfall, 2) 
seepage of streamflow from the Pajaro River and its tributaries, and 3) percolation of irrigation water. 
The variation in precipitation and streatnflow influences how and when the Pajaro Valley groundwater 
basin is recharged. Grouudwater recharge in winter is the result of co~nplex interactions between soils, 
geology, land cover, land slope, land use, and other physical conditions. 

Early season rains and crop irrigation sahlrate the soil with water, making late-seasoti storms more 
effective in recharging groundwater supplies. Generally, mild stonns of extended duration or relatively - .- . . 
frequent stor~ns provide the greatest opportunity for groundwater recharge. Conversely, intense or 
infrequent stor~i~s do little to recharge groundwater. Intense stornls result in high runoff while infrequent, 
widely distributed storius are utilized by native vegetation and soils do not become saturated, preventing 
deep percolatio~~ illto the aquifers. 

Because Pajaro River and other local strearnflows are not regulated, the majority of grou~~dwater recharge 
associated with streamflow typically occurs only duriug the winter or wlien streams are flo~ving. Runoff 
from a large stot~n event can flow through the Pajaro River and its tributaries relatively quickly, limiting 
the op1)olhlnity for groundwater recharge. 

Although there is a large amount of groundwater storage in the Pajaro Valley groundwater basin, the 
amount of water tliat can recharge the aquifer is limited by the Valley's geologic conditions. Even in vely 
wet years, the Pajaro River and creeks such as the Corralitos a~id Salsipuedes provide only a limited 
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percentage of water to grouudwater storage in the basin because of t l~e  presence of the clay layers. 
Recharge to the aquifers beneath the clay layers generally takes place in the eastern po~iions of the Basin, 
where clay layers are not so prominent. 

2.3.4 Modeling Approach and Results 

In order to define the present state of the basin, a long-term hydrologic period that contains a sequence of 
various rainfall conditions is required. This provides a good basis to eval~ate the state of the basin during 
critical drought conditions, when water supplies are stressed to the litnit, as well as wet conditions, when 
water supplies are Inore available and nlay operate under less stressful conditions. 

The I~ydrologic period nsed for PVIGSM model calibration was 1964 - 1997. This hydrologic period was 
selected due to the availability of a con~plete set of data, including rainfall, streamflow, groundwater 
level, and croppitlg/land use data. Although hydrologic data are available after 1997, 1997 is the latest 
year that complete land use and cropping info~~nation are available. This hydrologic period contains a 
reasonable distribution of norn~al, above normal, and below no~nlal conditions. This same hydrologic 
period was also used to evaluate current conditions, referred to as baseline conditions, and the effects of 
alternative mauagenlent and project strategies on the grouudwater system. The nlodel runs for these 
evaluatious are initiated with the existing conditions, and the 1964 - 1997 tnonthly hydrologic cycle is 
repeated once to create a 68-year hydrologic record for use in evaluating project scenarios. 

Altl~ough the model period is represented by the 1964 to 1997 I~ydrologic data, the PVWMA is able to 
extrapolate the model results to provide estin~ates of water use for water years 1998, 1999, aud 2000. 
Such extrapolations of the lnodel results assume the cropping and land use, as well as culhlral practices 
such as irrigation efficiencies and nulumbers of crop rotations, are the same as was experienced in 1997. 

2.3.5 Key Points 

Key points of this section include: 

Pr in~a~y sources of recharge to the Pajaro Valley groundwater basin are: 1) infiltration fro111 
raiufall, 2) seepage of strean~flow from the Pajaro River and its tributaries, and 3) percolation of 
irrigation water. 

The Pajaro River is the most substantial source of surface inflow to the Pajaro Valley 
groundwater basin. 

The period of rainfall data used to calibrate the tnodel was 1964 to 1997 because this period 
contained a representative distribution of nonnal, wet, and dry years. 

The nlean annual precipitation within the Pajaro Valley varies significantly with location. Areas 
near the coast receive notably less rainfall than inland areas near the mout~tains. 
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2.4 Basin Groundwater Levels 

This section describes the groundwater levels of the Pajaro Valley grouudwater basiti, building on 
discussiolls of geology, hydrology, atid water use in the preceding sections. Information on lotlg-tern1 
and recent grou~idmater levels silnulated in tlie PVIGSM is confirmed with water-level data from tlie 
PVWMA database. The groulidwater levels are used to describe patterns of groutldwater flow, cbanges in 
groundwater storage, and the potential for seawater ilitmsion in tlie Pajaro Valley aquifers. 

2.4.1 Background Groundwater Level Information 

Groi~~idwater levels it1 the basin valy atlllually depe~idilig on weatl~er cotiditions, recharge, grou~idwater 
pu~iiping, aiid other factors. However, tlie Pajaro Valley groundwater levels have getierally bee11 in a 
decreasing trend due to excessive grouiidmater pumping. The decrease it1 groundwater levels is not 
utiiforin since hydrologic conditions alid other factors affect groundwater levels. Tliis is confir~ned by 
existilig well data liiailltaiued by the PVWMA. 

I3istorically, groundnrater levels were higher than today in inland areas, and a~lesja~l  co~lditio~is existed at 
tlie coast. Tliat is, groundwater levels were high enough it1 past years that groutidwater surfaced in some 
of the coastal areas. Ullder sucb conditions seawater intrusion was prevelited. By the 1940s, follo~ving 
the major developinelit of groundwater resources to support a growing agricultural industly, some wells 
were still altesiau, but olily during wilitertnonths. By the 1970s, water levels west of Watsoliville were 
consistently below sea level from approxilliately May to December, often liever recovering to levels 
above sea level, once again documenting the conditiol~s ~iecessaly for the occurrence of seawater 
i n t~~~s ion .  

The trend has been for water to move fro111 the unconfined recharge areas near the Agency's liorthet~i 
boundary, east of Watsoliville, and north Moliterey County, toward the large plunping trough that forms 
in the celiter of the valley near Watsoiiville, or toward the coast at tlie north elid of the basin. In the south, 
water typically tnoves fio11111o1th Mollterey County northeastward toward Pajaro Valley and weshvard 
toward the coast. 111 the norther11 part of Pajaro Valley, water tiloves soutlieast from the Soquel/Aptos area 
illto tlie llortli part of the Pajaro Valley area, then south toward Watsotlville and soutli\vest toward 
Monterey Bay. 

Ut~fortunately, the trend has also been for a significaut flow, over the entire obse~ved period, of seawater 
fro111 the ocean toward tlie inland pulnpi~ig trough that fonns in the center of tlie valley. 

2.4.2 Modeling Approach and Results 

Well log data was used to create contour maps of si~uulated ground~vater levels. Groundwater level 
contours for fall 1987, 1992, and 1998 are shown in Figure 2-5; a contour elevation of 0 indicates lneali 
sea level. All three of these contour maps show a trough of low water levels extelidilig from the coast, 
inland to the n~ountaitls, cetiteced 011 the Pajaro River cl~annel. The groundwater levels in the southeast 
region of the Basil1 decreased sigliificalltly betweell 1987 and 1998. Coli~parillg these contour maps 
indicates that tlie zones of suppressed groundmater levels have generally expanded. 



Pajaro Valley Water Management Agency 
Revised Easin Management Plan 

Page 2-12 

2.4.3 Key Points 

Key points of this section include: 

Groundwater levels in inland wells are declining over time, indicating tliat more water is renloved 
annually from the basin than is replaced. 

Declini~ig groundwater levels is a recent trend. Historically, coastal areas of the Pajaro Valley 
were artesian and inland areas maintained higher groundwater levels. 

Well data indicate depressed gmndwater levels are expanding in the Pajaro Valley groundwater 
aquifers and regularly fall below sea level, resulting in seawater intrusion. 

Current wells levels at the coast are consistent with historic levels, but water in Inany wells is 
becoming increasingly salty due to seawater int~usion. 
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2.5 Seawater Intrusion 

This section presents an introduction to the principles of seawater intlxsio~l and their releval~ce to the 
Pajaro Valley. 

2.5.1 Principles of Seawater Intrusion 

When groul~dwater levels near the coast fall below mean sea level, there is a natural physical tendellcy for 
seawater to penetrate illto the groundwater basin. The ocean pushes the more dense seawater i~llai~d to 
raise the water table until it is equal to meal1 sea level. This is depicted in Figure 2-6. 

Figure 2-6: Seawater Intrusion 

/----- 

Groundwater puu~ping in excess of groundwater recharge call enhance this natural tendency. As seawater 
encroaches into the fresh groundwater basin, water quality is degraded and wells have to be abaildoned. 
This is depicted in Figure 2-7. If fresh water is not available for recharge, or if the groundwater table is 
reduced to elevations below sea level, seawater will be drawvn inland until equilibrium is restored. Unlike 
freshwater levels in the groundwater basin that valy with t11e season and climatic trends, the ocean is a 
constant source of recharge and the elevation varies only marginally with the tide. Wlleilen illlaud puinpii~g 
causes the water level to drop (see Figure 2-7a), pressure tlwoughout the aquifer decreases (see Figure 2- 
7b) and eqi~ilibrium is restored via seawater illtrusioi~ (see Figure 2-7c). Thus, pumping throughout the 
basin causes seawater intiusiolt along the coast. 

2.5.2 Seawater Intrusion in the Pajaro Valley 

The Pajaro Valley groundwater basin includes confined and ui~confined aquifers and semi-confined 
transition zones between the two, as described in the basill geology section. In the Pajaro Valley, 
ground~vater levels and pressure in coi~fiiled aquifers is i~lfluellced both by the ocean and by the 
gro~li~dwater level in illlaild areas. The Pajaro Valley grouildwater basin is colulected to the ocean, and 
there are no seismic faults or barriers to preveilt seawater intiusion. 

The average concentration of chloride in seawater is 19,000 ing/L. Chloride levels exceeding 142 mg/L 
will likely result in increasil~g problems for agricultural irligation (California Regional Water Quality 
Control Board, 1995). Iimreasing chloride concentration ia groundwater well saillples is an indication of 
seawater iatlusion. Chloride is useful for monitoring seawater illtri~sioil because it is chemically stable 
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Figure 2-7: Seawater Intrusion Equilibrium 

a) Hictorle Condirlonr: gmendwatar lmlt elrnvo cqulllhrlum lcvcl. No Wlls and no 
seawater lntcuslon. 
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2 EQUILIBRIUM 
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catst  are impctGd b y  l e a ~ n t c r  inrrkidn, 
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and liloves at the same rate as the intruding water. The horizontal migration of seawater occurs slowly 
over time as seawater mixes with the fresh water as it moves inland. Initially, cliloride concentrations 
increase gradually. Howevel; as tlie bulk of the seawater plume liloves inlatid, cliloride concentrations can 
rise rapidly. Other chemical changes also occur over this mixing zone, and can assist in interpreting tlie 
sources of the observed chlorides. Based on background chloride conce~itrations in groundwater from 
inland groundwater recharge areas, it lias been determined tliat chloride levels exceeding 100 ~ n g L  in 
coastal wells indicate seawater int~usion (U.S. Geological Survey, 1974). 

Well data ftom 1998 generally indicate that inland seawater intrusiotl is more extensive than previously 
reported. In the La Selva Beach area, the size of the existing int~uded area lias tripled compared to 
conditions in late 1979. The intruded area extends approximately 0.75 niiles inla~id and is 2 tiiiles wide. 
The intmsion zone near the mouth of the Pajaro River extends inland approximately 1.5 miles and is 
approximately 3 ~niles wide. Figure 2-8 shows tlie coastal area that has been iriipacted by seawater 
intrusion, alotig with the changes in cl~loride conce~itmtions versus time for selected mells. 

A number of deeper wells have shown substantial increases in chloride concentrations in recent years 
indicating that the volunle of fiesh water displaced in the intruded area is increasing. Chloride levels are 
generally highest in the deeper confined aquifers consisting of Arotnas Sand and tlie Purisima, with 
values ranging from 200 to 8,500 mg/L. In contrast, shallow wells tend to have lower cliloride levels (50 
to 500 mg/L), and a nurnber of neighboring shallow wells show marked differences in chloride levels. 

The data indicate that seawater is int~uding along the coast in the tiiiddle and lower portions of tlie 
Aronias sands and that poor-qnality water is present in the deeper zones. This implies that as intlusion 
moves inlalid and wells are lost to seawater impacts, the option of drilling deeper for better water is 
probably not a viable option. 

Water quality inipacts due to seawater intrusion and other groundwater contaminants are discussed in 
Section 2.9. 

2.5.3 Key Points 

Key points of this section include: 

111 those areas tliat have relatively stable water levels, the stability is provided it1 palt by seawater 
intrusion, the inlalid migration of seawater that replaces freshwater. The relative stability of the 
groundwater levels near the coast masks the overdraft conditions. 

The chloride levels in groundwater wells indicate the extent of seawater intmsio~i in the Pajaro 
Valley groundwater basin is expanding. 
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2.6 Land Use 

The prinia~y land uses within the Pajaro Valley are agricultural, native vegetation, native riparian and 
urbali land uses such as commercial, illdustrial, aiid residential. Native vegetation and agricultural land 
are the inajor designations t1t.oughout the basin, while urban use is primarily located within or adjacent to 
the City of Watsonville. 

2.6.1 Historic Land Use 

The Depart~nent of Water Resources @WR) conducts land use surveys for all Califortiia counties. 
Surveys are typically perfor~iied approxirnately evely seven years and consist of aerial surveys followed 
by field verification. Data from these surveys were collected for Monterey aiid Santa Cruz Counties for 
1966, 1975, 1982, 1989, and 1997. Data mithiti the PVWMA boundary are presented in Table 2-2. 

Table 2-2: Summary of Land Use (Model Area) 

I 1 Acreaae 1 / Land Use Type 
-- - - 

I I I 

. . 
U U I ~  ,\ir~.,gc.i ~110\111 are ior i,ludelcd ;\ru;i, u,l,icl! is grcdlcr 11, in lhr. I1\'\V\l,\ scrvicc :1rc.8. In 1'1.J7, :1pl~roxi1113tcly 30,200 
: t ~ r c s  ~>fim~gatccI agi~c.~It~~r.~l l,<n<l \\,crc w i t l ~ i n  t l~c  l'\'\VAIA scnJl<c ,trc:i. 

Urban Acreage 

Historic Urbm Land Use: 

34,650 

Urban land use increases shown in Table 2-2 have generally resulted from the conversion of native 
vegetatioli land, not agricultural laud. As shown, urban land use illcreases consistently from only 4,800 
acres in 1966 to nearly 12,900 acres in 1997. This increase reflects general population growth trends 
throughout the State of Califolnia over the last several decades. 

34,463 

4,757 

Historic Aprictrlt~rrc~l Land Use: 

Total Agricultural Acreage 

DWR lalid use data were analyzed to determine liistorical land use changes in the basin. As shown in 
Table 2-2, between 1966 and 1975, agriculh~ral laud use increased by approxitnately 3,000 acres in the 
Pajaro Basin area. Fro111 1975 to 1989, agriculh~ral land use in the Basin increased by approximately 
1,100 acres. However, from 1989 to 1997, agriculh~ral land use iu the Pajaro Basin increased by less than 
200 acres (Montgotnety WatsonIAT Associates, 1999-2000). 

33,409 30,448 

6,688 

An understa~lding of the historical land use conditions alid cropping patterns is necessaly to develop an 
understanding of the historic water use patterns. These data are also utilized to develop and calibrate the 
PVIGSM. Table 2-3 shows how total acreage breaks down by crop type, and the chauges in crop types 
planted in the Pajaro Valley Model Area over the last 30 years. Since the PVIGSM requires crop nlix 
acreage for each year of the historic record utilized in the model, the annual crop ]nix acreage has been 
estimated by linear interpolation between each sulvey year. 

31,516 

Source: Modified frolll PVIGSM Technical Memoranda (Montgomery IVatsonIAT Associates, 1999-2000). 
53,659 Native Vegetation 

8,018 

48,996 56,409 61,301 56,972 

8,384 12,860 
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Table 2-3: Summary of Agricultural Land Use (Model Area) 

Source: Modified from PVlGSM Technical Memoranda (Montgomery \Vatsoll/AT Associates, 1999-2000). 
Note: Acreages shown are for modeled area, which is greater than the PV\VMA service area. In 1997, approxilnately 30,200 
acres of irrigated agriculhlral land were within the PVWMA service area. 

2.6.2 Current Land Use 

Land use within the Pajaro Valley is prilnarily agricultural. Figure 2-9 shows the 1997 breakdowu for the 
land uses within the PVWMA service area. The 1997 data were used as input parameters for the PVIGSM 
Baseline Conditions. 

2.6.3 Future Land Use 

Future land use in the PVMWA service area is under the jnrisdictio~l of County and City plaiuii~ig 
documents. The adopted Santa Cruz Couiity General Plan, Local Coastal Plau, aud the City of 
Watso~~ville General Plan presents lit~~ited infomation 011 the future lalid use witliit~ the PVMWA area. 
The Monterey Cou~~ty  General Plau expired it1 2000, and is presently being updated. Regions of native 
vegetation are potential areas for urban or agriculture development. According to topographic maps, a 
iilajority of the desiguated native vegetatioi~ areas itlclude steep sloped terrain, which is likely to be 
unsuitable for agriculture. 

Ftrfrcr-e Urbmt Lurid Use: 

As s11ow11 in Table 2-2, urban land use in the Pajaro Valley lias increased from approximately 4,800 acres 
it1 1966 to 12,900 acres iu 1997. Native vegetation, however, still re~nains the predo~llit~a~~t laud use, and 
the atiloutit of native vegetation represents poteutial laud for urban build-out, except as constrained by t11e 
General Plaus of Monterey, Sat~ta CIUZ aild San Benito Counties, and tbe City of Watsonville. 
Additionally, agricultural laud could be rezoned for urban development. However, consideriug current 
policies to protect agricultural land it is assut~~ed that minimal agricultural acreage would be rezoned to 
urbau land use. 

Urban populatiou growth will affect the Pajaro Valley by causing the co11ve1-sion of more native 
vegetation to urban land (new development) andor by increasing population density on existing urban 
laud (infill). While studies have been undertaken to project the urbati populatiou of t l~e Pajaro Valley it1 
the fi~htre, it is undeter~i~i~~ed whether the majority of the growth will be infill or new development. 
Witl~out this correlatio~l between population growth and urban land use increase, and in the absence of ail 
updated Ge~~eral Plan for Mouterey Couuty, a projected urbau land use caullot be deterlnined. Populatiou 
sh~dies are discussed in Section 2.7.3 "Future Water Use." 
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Ft11m.e A~ricul/rir.nl Lar~rl Use: 

Based on the historic data in Table 2-3 alid Section 2.6.1, the total agriculh~ral land area has remained 
relatively colistalit fro111 1989 oli~vard. For the pulposes of land use projections, it is assumed that 
agriculhiral land use will retiiait~ constatit. However, there have been sigtiifica~lt shifts it1 the types of 
crops grown in the valley. Most apparent are the increases intiursery, strawbelly, and vitie crops. Detailed 
ecoilomic and marketing surveys have not been cotiducted a~ id  therefore it is not certain whether the sliift 
to big11 water use crops will contiliue. For tlie purposes of the Revised BMP, it is assmned that 
apl~roximately 2,000 acres of deciduous crops will be converted to ber~y crops by 2040, equally 
distributed between strawbe~ry and raspberry crops. 

2.6.4 Key Points 

Land use surveys i~idicate that botli agriculh~ral atid urban land use increased 
significantly in the past 30 years. 

Agriculh~ral developlne~it bas leveled off in recent years, but urban acreage has increased. 

Urban development has come primarily from coliversion of native vegetation land, with a 
s~nall increase due to conversion of agricultural laud. However, fi~hlre ~irban growth due 
to conversio~i of agricultural 1a11d is expected to be low 

Over tlie past t l ~ e e  decades, there has been a shift it1 the agriculhiral crop mixes planted 
in the Pajaro Valley. There bas been a gerieral increasing trend in growing strawbei~ies, 
vines, and bushberries (all relatively high users ofwater), with a corresponding decrease 
in deciduous cxops. 

2.7 Water Use 

The purpose of this sectioli is to describe tlie metliodology used for estili~ating the amount and locatioll of 
current and projected water use. There are two main categories of water use. Agriculhiral water use 
colisists of irrigatioa water only. Urban water use, for the pulposes of this document, ilicludes all 
household water colisutnptioll as well as co~iu~~ercial and ilidustrial water use. Because agriculture is the 
liiain source of livelihood witliill tlie Pajaro Valley, conuiiercial atid ilidustrial water use is relatively low. 
Therefore, urban water use is considered to be a function of population. 

2.7.1 Historic Water Use 

The water use withill the PVWMA service area is made up of botli urban atid agricultilral water use. 
Historic urban water use is based heavily on liistoric data, while liistoric agricultural water use is based on 
PVIGSM model sirnulatio~is. 

Historic U~.bnrr JValer Use: 

The urban water use in the Pajaro Valley cot~sists of the municipal, commercial, and industrial water use 
within the City of Watso~iville service area aud tlie uuni~icolporated and rural areas (i.e. all tioli-agricultural 
water use). 
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The urban water use estililates are take11 from City of Watsonville groundwater prod~~ction records plus 
historic urban acreage multiplied by average water duties for uoit~corporated areas. Figure 2-10 is a plot 
of liistoric urban water use, indicatilig a steady increase from approxitnately 7,000 AF in 1964 to an 
estililated 13,000 AF in 1997, an illcrease of approxitnately 86 percent over 34 years. 

Figure 2-10: Pajaro Valley Historic Urban Water Use 

1961 I966 1968 1970 1972 1971 1916 I918 1980 1982 1984 1986 1988 1990 I992 1991 1996 

Year 

Source: Modified fro111 PVIGSM Technical Memoranda, Montgomery WatsoigAT Associates, 1999-2000. 

Historic Aericrrltrrrnl Water Use: 

In the past, it was not required that wells in tlie PVWMA sewice area be metered. A metering program 
was established by the PVWMA in 1993, wit11 actual llieterilig being initiated in 1995. Sitice historical 
groutidwater puliipiug records from the meteritlg program are not available prior to 1995, the PVIGSM 
was used to estimate historic agricultural water use. In order to sitnulate water use patterns, liistoric crop 
type data were collected fro~n the DWR crop surveys for the PVIGSM model area. Eacli agricultural acre 
was assigned a total de~iiaiid based up011 the approximate water al>plication rates for its crop type, from 
low water use for deciduous crops to high water use for berry crops. 

Water use factors were estimated by the co~lsumptive use methodology. This tlietllod uses ilrigated 
acreage, effective rainfall, minililurn soil ~iioisture, crop evapotraiispiratioll, irrigation efficiency, cultural 
practices, alid iiiarketitig factors to estimate the agricultural water use requirements. The crop water use 
factors were applied to tlie historic laud use arid croppilig acreages to estimate the historic almual 
agricultural dellland for tlie model period. 

The model was theti lull with current (1997) cropping a~id  irrigation patterns and historic liydrologic data 
records. The location, capacity, and depth of agricultural production wells were also sililulated in the 
tilode1 based on tlie cropping patterns aud geology described in tlie previous sectiolis aud from PVWMA 
well infor~ilation. Figure 2-1 1 shows the model-simulated ainlual variation of the agricultt~ral water 
pumped duri~lg the historic hydrologic period of 1964-97. 
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As indicated in the figure, there has bee11 an increasing trend in the agricultural water use estimates, due 
to tlie buildup in the irrigated acreage and crop changes. Tlie agricultural water use is estimated to have 
been approximately 45,000 AF in 1964, and 66,000 AF in 1997. A shift in the cropping patterns is likely 
tlie primary cause for the increase in groundwater use, but l~iglier inigation efficiencies aud increasing 
awareness of conservation programs have helped to reduce the unit water use duriug recent years. The net 
effect, however, bas been an increase in the volulne of groundwater beiug pntnped for irrigation pnlposes. 

Figure 2-11: Pajaro Valley Historic Annual Agricultural Water Use 
70000 

-- -- 

1961 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 

Year 

Source: Modified from PVIGSM Technical Memora~ida, Montgomery WatsonIAT Associates, 1999-2000. 

2.7.2 Current Water Use 

With the exception of approxilnately 1,000 AFY of surface water diversion by fanners and 1,100 AFY of 
surface water diversion at tlie Corralitos Creek Filter Plalit (1997-2000 average) for City of Watsonville 
water users, the water needs of tlie Pajaro Valley are niet by groundwater puniping. Estinlated average 
current water use is within tlie PVWMA service area is approxiniately 71,500 AFY. 

Cin~ent urban water use is assumed to be cousistent with recent estimates. The urban water use for the 
baseline condition is based on the montl~ly average urban water use during the 1994 - 97 liydrologic 
period (see Figure 2-10). The baseline urban water use is estimated to be approxilnately 12,200 AFY. 

Crtrretrt Aaricrrltrrrcrl Ff'cfter Use: 

The agricultural water use for the baseline condition was determined by a method similar to that used for 
historic estimations. Existing land use patterns and cultural practices snch as crop rotations and 
conselvation practices mere lield constant. The historic llydrologic data were used in the model to 
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deteruiine how in11c11 of the agriculh~ral water delnand mas provided by the natural hydrologic cycle and 
hovv mucl~ groundwater putnping would have been reqnired to meet tlie crop water needs. This analysis 
fornls the basis for understanding the agriculh~ral water puniping required for existing cropping patterns, 
assulning a replication of historic hydrologic conditions. The selected Iiydrologic data set accounts for 
average, wet, and d ~ y  years, as discussed in Section 2.7.1. Tlie average water use resulting f ro~n this 
sitnulation, 59,300 AFY, is the baseline agriculhxal water use in the PVIGSM model. 

2.7.3 Future Water Use 

Future water use was determined based on available and adopted lalid use data, l~istoric trends, and 
growtli projections. All water use was projected to tlle year 2040. 

Ftrt~ire Urban Wafer Use: 

Fnh~re urban water use was estimated on the basis of population projections, The PVWMA service area 
population is largely concentrated in the City of Watsonville, mhich had a 2000 population of 44,300 
(U.S. Census Bureau website). Unincorporated areas of the PVWMA service area include the 
colnmunities of Pajaro, Aromas, Freedom, Corralitos, and Los Lomas. These unincorporated 
connuunities liave a conibiiied estimated 2000 population of 38,700 (Montgoniery Watson, Novetnber 
1993). Hence, the total populatioli in t l~e  PVWMA service area was estimated to be 82,900 in 2000. 

The PVWMA sewice area spans parts of Monterey and Santa Cruz com~ties. Coulity General Plans are 
the preferred source for populatioli projections. However, it is difficult to use these as a source of 
population projections for the Pajaro Valley. Tlie Motlterey County General Plan was last updated in 1982 
and contained populatioti projections tl~rough tlie year 2000, whereas the Santa Cruz County General Plan 
was last updated in 1994 and only included populatio~i estimates through 1995. Given tlie above- 
described shortcolnings it1 the General Plans, population was projected using Association of Monterey 
Bay Area Gover~unetits (AMBAG) projections. AMBAG projects population to 2020 for urbati centers, 
including Watsonville. Although tlle 2000 AMBAG population for the City of Watso~iville is a forecast 
from 1997, it is vely close to tlle actual 2000 Census data. 

Table 2-4 shows the method by which PVWMA populatiot~ was projected to the year 2040. The baseline 
urban population described above (82,900) was projected fo~~vard usilig the percent gro~vtl~ estimated by 
AMBAG for Watsonville. Tlie PVWMA growth rate from 2000 to 2005 was assumed to be cot~sisteut 
with AMBAG 2005 to 2010 estinlates as AMBAG population projections for 2005 to 2010 included 
annexation of lands by the City of Watsonville. Tlie gro~vt11 rate from 2020 to 2040 was assu~ned to 
re~nain consistent with the AMBAG projected growtli from 2015 to 2020. According to the analysis, the 
total urban population could increase by approxitnately 49 percent to 109,600 people in 2040. Howevel; 
this does not consider potential PVWMA measures, such as water pricing, w11ic11 could linlit 11rba11 
growth thro~~gli econoniic pressure. 

Altliougli hture population increases will be guided by adopted land use, potential future urban water use 
was detel-mined as a function of f i ~ h ~ r e  urban population. The existing Pajam Valley population (82,900) 
and the existing urban water use (12,200 AFY) yield a water use of 13 1 gpd per capita1. Using this water 
use estimate, a projected populatioli of 109,600 people in 2040 could result in at1 urban water use of 
approximately 16,100 AFY, which is an increase of 3,900 AFY. 

I 13 1 gpd per capita is an equivalent per person water use including commercial and industrial use. Future 
projections using this value assuule that coinlnercial and industrial water use is scaled uniforn~ly with population 
growth. 
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Table 2-4: PVWMA Population Projections and Urban Water Use 

. . 
lpcq~ulat~ot~ o f i ln i~ ,~~q~ . , r a t~ . I  arcits ti0111 the 1993 I ~ ~ C I I I  ~ l , ~ n , l ~ e n ~ ~ ~ ~ t  l ' la~~ (\Io~~tgon~ery \\filt,O1l, IIJtJ3). 

d. l'ltc rcl~<riv:ly large i11cre.4~~ III ,\\!lJ,\(; lpopukjtiu~t e,tit~tatc iron1 2tIUU to 2LOS is a rcs~lt  o f ; ~ n ~ ~ c \ c d  ar~aq by t11: City of 
\\'.ttioovillu. 'I lteretbrc tltc 5-vc;lr cnn!tlt rate oltlte I1\J\\'\lr\ ~ l o ~ ~ o l a t i o ~ ~  frunl 2000 to 2005 w.3, ert~m:itccl nccord~nl: to ~ I I C  

Urban 
Water Usee 

12,200 
12,535 
12,879 
13,359 

2020 
2025 
2030 
2035 
2040 

. . 
AMBAG 2005 to 2010 growt~;rate~ 

e. Urban water use factor of 131 gpd per capita was used to determine urban water use 

PVWMA 
~ o p u l a t i o n ~ ' " ~ ~  

82,921 
85,197 
87,536 
90,800 

Year 

2000 
2005 
2010 
2015 

Fuhlre agricultural water use was determined based up011 the projected future agriculhiral land use as 
described in Section 2.6.3. As stated previously, this Revised BMP assumes that approximately 2,000 
acres of deciduous crops will be converted to berry crops by 2040. The water delnatids for these crops are 
higher, approximately 2.8 AFIacre for strawberries and 3.7 AFIacre for raspberries, compared to 
approximately 0.7 AFIacre for deciduous crops (Boge~lholm, 1998). Assuuling conversiotl of 1,000 acres 
each to strawvberry audraspberly crops, a 5,100 AFY increase iu water use is estimated based on water 
application rates for these crops. Or1 this basis, the projected agricultural water derlialld witliin PVWMA's 
service area increases fi'om 59,300 AFY to 64,400 AFY by 2040. The itiipact of demand matlage~nent 
measures on agricultural water use is discussed in Section 3.1. 

AMBAG 
Watsonvillea 

43,620 
50,495 
51,881 
53,816 

Footnotes: 
a. \Vatsonvillc population projections taken from AMBAG website: hnp:ll~.anmbag.orpipopcI~a~.htnll 
b. The annual growth rate was calculated based on AMBAG projections and applied to the projected PVWMA population. 

Growth rate for 2020 to 2040 was assunled to be equivalent to the change from 2015 to 2020. 
c. The vear 2000 PVWMA uouulation estimate was based on 2000 Census Data from the U.S. Census Bureau and estimated 

55,875 
No data 
No data 
No data 
No data 

2.7.4 Key Points 

Key points of this section are summarized it1 Table 2-5 

94,274 13,870 
97,881 
101,626 
105,514 
109,551 

14,952 
15,524 

16,118 

Table 2-5: Current and Future Water Demand and Groundwater Pumping 

2040 Demand (AFY) 
64,400 
16,100 
80,500 
(1,100) 
(1,000) 

78,000 (rounded) 

Water Usage 
Agricultural 

Urban 
Total Demand 

Corralitos Filter Plant 
Other Surface Water Diversions 

Total Groundwater Pumpinga 
Footnotes: 
a. Total Groundwater Penping values are rounded to hvo significant figures or to the nearest thousand to represent sigltificallt 

accuracy. 

Current Demand (AFY) 
59,300 
12,200 
71,500 
(1,100) 
(1,000) 

69,000 (rounded) 
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Water use in the PVWMA area is expected to increase by 9,000 AFY by 2040. This is a 
sig~iificant increase considering tlie current basin imbalance aiid water issues. Eveti i f  fuhire 
water use were to iiicrease by only half o f  this projection, the PVMWA would still face a 
significant increase o f  4,500 AFY. 

Tlie Pajaro grouiidwater basiii extetids beyolid the PVMWA boundaiy and is a shared basiii with 
other local water agencies. Therefore, PVWMA groundwater supply is impacted by water use 
outside o f  the PVMWA boundary but within the Pajam groutidwater basin. The Soquel Creek 
Water District is once such agency that draws water from the Pajaro grouiidwater basin. 
Therefore, increases in groundwater puiiiping by tlie Soquel Creek Water District could impact 
the PVWMA groundwater supply. 

2.8 Basin Sustainable Yield 

Previous sections described the currelit and liistorical conditions in the Pajaro Valley groundwater basin 
aiid how tlie basiii operates as an integrated system that i~lcludes geology, hydrology, and groundwater. 
Building on those basiii conditions, this sectioii presents results o f  the PVIGSM analysis o f  the basiii 
sustainable yield, also referred to as "safe yield." Basin sustainable yield is defined as the long-term 
anloutit of groundwater, which can be extracted fro111 tlie aquifer system without causing an adverse 
impact on the quantity andlor qnality o f  tlie groiindwater basin. 

2.8.1 Discussion 

Tlie available data atid tecluiical analyses presented in previous sections collfirl11 tliat suppressed 
ground~vater levels aiid seawater inti~zsion have adversely impacted the quantity aiid quality o f  Pajaro 
Valley groundwater. Therefore, the sustainable yield o f  the Pajaro Valley groundwater basin tnust not 
only balaiice supply with demand, but must also eliminate seawater intrusion and long-teriil decreases in 
groundwater levels. 

2.8.2 Determination of Sustainable Yield 

Yield ivitlt C~rrrerrt Plc~nuirrrr Practices: 

Modeling has shown tliat seawater intmsion is not uniform and that some areas along the coast are more 
iiiipacted than others. These results indicate that, under cut~eiit putnping practices, a 65 percent reduction 
in basin-wide groundwater puiiiping (45,000 AFY) is necessary to eliminate seawater intmsion 
throughout the coastal area. Tliis putnpiiig reduction would also cause gronnd~vater levels to rise 
tlxougliout the basin. Therefore, with basin-wide pu~npitlg reductions, tlie sustaillable yield of tlie 
groundwater basin is approxirnately 24,000 AFY (69,000 - 45,000 MY). This yield is only one third o f  
the current average annual deinaiid on grouiidwater supplies. 

Yield n~illr Modified Prcntpirtrr Prcrctices nrld De-pendable S~rpplert~ental St~~plies:  

The PVIGSM was also used to iiivestigate how puniping patterns could be modified to increase the 
sustainable yield o f  the basin. Oiie alternative evaluated by tlie model was the eliiiiiiiatioii o f  coastal 
pumping. 111 this coastal scenario, the saiiie voluine o f  groundwater is extracted as with the basin-wide 
reduction scenario, but all puniping would be elitllillated at tlie coast. Without puiiiping at the coast, 
recharge would eventually restore the groundwater table to its equilibrium at nieaii sea level, between tlie 
inland puniping zone aud Monterey Bay. 
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The presence of the hydrostatic ban.ier, as sho\vn in Figure 2-12 (b), reduces seawater intrusion. This 
barrier would also result in an overall increase in tlie basin sustainable yield to 48,000 AFY, if a 100% 
dependable supplenlental water supply is used to meet water demaud. Should highly variable sources be 
used, sustainable yield would decrease because supplemental pumping would be required to provide 
reliability to users in dry weather years. Extre~nely dependable sources, on the other hattd, will result iu a 
higher basin sustainable yield because they minimize the need for supplelnental pumping in d ~ y  weatlier 
years. 

Recontnferrfled P~infr~irfp Practices: 

Because the sustainable yield of tlie basin with the elitnillation of coastal pumping is do~~ble  that of the 
basin-wide reduction scenario, this Revised BMP assumes that coastal puniping mill be eliminated as part 
of the PVWMA Basin Managelnent Strategy. However, this necessitates a suppletnental water supply and 
the construction of a distribution network to supply coastal agricultural users with water. The 
supplemental water supply projects aud coastal distribution system are discussed it1 Section 4. 

With tlie current gmu~idwater demand of 69,000 AFY and a basin sustainable yield of 48,000 AFY, 
21,000 AFY would still be needed to balance the basin. With a projected future groundwater demand of 
78,000 AFY, 30,000 AFY ~vould still be needed to balance the basin. This is sutmilarized in Table 2-6. 

Figure 2-12: Seawater Intrusion with Coastal Versus Inland Pumping 

Note: Modified frotn Environn~ental Engineering by Peavy, Rowc, and Tchobanoglous 1985, 
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2.8.3 Key Points 

Key points of this section include: 

A 65% basin-wide purnping reduction would result it1 a sustainable yield of approximately 24,000 
AFY. Eliminating groundwater pun~ping at the coast with 100% reliable supple~netital supplies 
would result in a sustai~iable yield of approximately 48,000 AFY. 

This report assumes coastal pumping will be elimit~ated, and this necessitates a suppletnetital 
water supply and coastal distribution network. 

The c u ~ ~ e n t  PVWMA groundwater pu~i~ping dellland of 69,000 AFY reqnires additional supplies 
totaling 21,000 AFY. The projected deil~and for the year 2040 requires additional supplies 
totaling 30,000 AFY. 

Table 2-6: Identification of Required Supplemental Supplies 

Footnote: 
a. Total Groundwater Pumping values are rounded to two significant figures or to the nearest thousand to represent significant 

accuracy. 
b. This value represents a 100% reliable supplen~ental supply. If supplen~ental supply projects were l~ydrologically dependent, 

the basin sustainable yield \vauld be less due to increased groundwater penping during below nonnal water yean. 
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2.9 Water Quality 

Water resources in the Pajaro Valley include both surface waters and groundwater. Currently, 
groundwater is the predo~liiliat~t source for users. However, since surface waters are potel~tial sources it1 
the fiiture, it is ill~portant to understand the current state of general water quality it1 the Basin. 

2.9.1 Constituents of Concern 

Previous studies and surveys have identified the followii~g as primary parameters of concer~i for irrigation 
water quality in the Pajaro Valley (RMC, May, 2001): 

Nitrates; 
Salinity; 
Sodium; 
Toxicity fiom chloride and sodium; and 
Crop pathogens, prilnarily Plij~tophtl~orc~. 

CCRWQCB Irrigatio~i Water Quality Gnidclincs. The Central Coast Regional Water Quality Control 
Board (CCRWQCB) Basin Plan has developed water quality objectives for ii'rigation supplies. The 
guidelines for tlie parameters of concern are shown iu Table 2-7. 

Agricultural practices it1 tlie Pajaro Valley nlay diverge sonlewhat from these guidelines through the use 
of different indicators or slightly modified ranges of acceptability. Overall, however, the Pajaro Valley 
growers are in general agreement regarding tlie water qnality required to sustain agriculh~ral production in 
the Pajaro Valley. The followil~g sections sunl~narize tlie identified paranleters of co~~cern a~id  associated 
adverse ilnpacts, as they are relevant to the Pajaro Valley. 

Nitrates. Nitrate contaminatio~i is a tilajor collcetn in drinking water sources in tlie Pajam Valley 
groundwater basin. Water high in t~itrates is a threat to human and a~iirnal health, as it call cause acute 
illness aud call have adverse long- tern^ health i~npacts resulting froin prolonged exposure. Nitrate is 
generally expressed as NO3 (nitrate) or NO3-N (~iitrate-iiitrogei~). The EPA has set a Maxirnuln 
Conta~ninant Level (MCL) at lOing/l NO3-N (EPA website). Because nitrates are contained in feltilizers 
in relatively high quantities and agriculture is the main source of livelihood in the Pajaro Valley, nitrates 
are routinely added to Basin soils. Nitrates are highly soluble and call easily leach into groundwater. They 
lnay also be found in surface waters due to agriculh~ral 11111off. The transport oftiitrates in groundwater is 
generally limited by aquitards that separate the various aqnifers. 

Salinity. Electrical collductivity (EC;,) and total dissolved solids (TDS) are measures of the total salt 
content of the il~igation water. The salt tolerance of an agricultural crop is normally expressed as the 
decrease it1 yield associated with a given level of soil salinity. The University of Califo~llia and others 
have studied crop salt tolerance and developed general relationships between irrigation water salinity, soil 
salinity and crop yield. In general, irrigation water with a salinity value of less than 500 m g L  TDS is the 
objective for delivery to local fanners. Soine crops, such as strawberries, have a lower salt tolerance and 
tnay require additioi~al oil-site water lliauagelnent lneasnres to reduce salinity-related crop iinpacts. 
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Table 2-7: CCRWQCB Irrigation Water Quality Guidelines 

Water Qaality Guidelines 
Problen~ and Related Constituent I Units I No Problem I 111creasi11g I Severe 

I Problems I 
Salinity 
EC of i~sigation water <0.75 1 0.75 - 3.0 1 >3.0 

Sodium. The adjusted Sodium Adsorptio~i Ration (SAR) is a measure of the sodium hazard to crops and 
soils due to irrigation water. In additiou to sodiuui concentrations, the adjusted SAR considers the impact 
of ilsigatiou water salinity and bicarbonates. Bicarbo~iates it1 irrigation mater ate poteutially harnlfi~l to 
the soils because they may precipitate calciu~n fro~n the cation exchange complex in the for111 of relatively 
iusoluble calciuul carbonate. As exchangeable calciu~n is lost from the soil, the relative proportion of 
sodiu111 is increased with a corresponding increase in the sodium hazard. 

Irrigation water that is higR in sodium may also lead to a rednction in soil perneability, especially \vhen 
applied to fine-textured (clayey) soils that already experience drainage proble~ns. Soils of this type are 
fourld along the Pajaro River near the ocean. Applying irrigation water with at1 adjusted SAR below 6.0 
does not usually affect the permeability of a soil. 

Cl~loride and Sodium Toxicity. Irrigation water supplied with high levels of chloride and sodium call 
cause root and foliar abso~ption. 

Crop yield nlay be iulpacted fro111 root absorption when the adjusted SAR exceeds 3.0, or wheu the 
chloride co~lcentration exceeds 142 mg/L. Tlie toxic affects fro111 these constituents usually occur on 
woody perennial plants. Atlllual crops are usually tolerant to these constituents, except for strawberries 
wvhich, based on limited data, are considered to be relatively sensitive. Soil collditious and ilsigation 
mauageulent ulay affect these tlueshold levels. Even thougl~ few data exist to fully assess the potential 
impact, these tlueshold levels should be considered when considering the potential hazard to crop 
production from root absorption of these co~~stituents. 

Crop damage can occur fro111 foliar absorptio~~ of sodiun~ arld chloride associated with sprinkler ilsigation. 
Irrigation with itupact heads allows the i~l.igation water to conle into contact wit11 the crop foliage \vhereas 
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drip irrigation applies water directly to the soil. As with root absorption, allnual crops are generally 
tolerant to foliar absorption, but strawberries would be considered somewhat sensitive. Because drip 
irrigation is the prevalent method of irrigating stl-awberries in the Pajaro Valley, poteutial crop damage 
from foliar absorption is not expected to be an issue. Additionally, the water quality guidelines to 
minimize potential root absorptio~l iinpacts are similar in nature to tile guidelines that n~inilnize foliar 
absorption; therefore, any measures itnple~nellted to protect crops from root absorl3tion will 
sinlultaneously reduce the potential for foliar absorption. 

Pathogens. Current agricultural practices in the Pajaro Valley inclitde the use of the soil fi~migant metllyl 
bromide to control weeds and pathogens, including Pltytoplttkorn. Plrytophilro,u are of concern becanse it 
car1 cause crown rot and root rot, which greatly reduce the plants' ability to absorb water and nutrients 
(CH2M Hill, April 1999). Plrytophilro~o has been eliulinated from co~lunercial strawberries, raspberries, 
aud apple orchards in the Pajaro Valley tluough the use of inethyl bromide. However, it is expected that 
this fumigant will be ba1111ed by the year 2005. 

Phytophthora can be readily controlled by crop culturaW~~~anagemetlt approaches, such as: 

Planting crops on well drained soils and using raised beds to facilitate drainage; 
Periodic land levelitlg to avoid low areas within the field wliere drainage may become a 
problem; 
Using resistant \.arieties/rootstocks; 
Planting disease-free nursery stock; 
Careful irrigation management to avoid excessively wet soil conditions and plant moisture 
stress; and 
Maintenatlce of soil pH above 7.0. 

Vegetable row crops produced in the Pajaro Valley do not seem to be impacted by Phytophthora-related 
production problems, and PVWMA vegetable crop growers have not identified Phytophthora 
contamination as a concern. 

Pajaro Water Quality Guidelines. Due to the adverse impacts associated with poor water quality 
discussed above, it is important that Pajaro citizens have access to water that meets certain standards. For 
opti~nal crop yield and tl~ini~nal health impacts, water  nus st not exceed the threshold values of 10 mg/L 
NO,-N, 500 mg/L TDS, 142 ~ng/L chloride, or an adjusted SAR of 3.0. Although measured in different 
units, these standards are similar to the guidelines put forth by the CCRWQCB. 

2.9.2 Current Water Quality in the Pajaro Valley 

Following is a description of water quality in the Pajaro Valley as it relates to the parameters of cancer11 
discussed in the previous section. The surface waters described below are generally of usable quality for 
irrigation and, in some instances, are of higller quality than groundwater supplies. However, most of the 
surface waters within then Pajaro Valley do experience seasol~al water quality concerns. Unless 
athenvise noted, the source of this infor~~lation is t l~e 1999 AMBAG Watershed Water Quality 
Management Plan. Brief discussions are provided for: 

The Pajaro River; 
Corralitos Creek; 
Harkins~Watsonville Slough; 
College Lake; aud 
Pajaro Valley Groundwater. 
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Prrjrrro River: Pajaro River water is a potential usable water supply. However, seasol~al water quality 
concerns include nitrates, salinity, chloride, and Plrytop/rthora. Nitrate concentrations valy depeuding 
upon location. The lowest nitrate levels are consistently at the furthest upstream monitoriug stations, 
while nitrate levels near the coast have beeu measured at vely high levels. Nitrates also valy seasonally 
from 0.5 to 10.2 mg-N/L, mith the highest concentrations occurring in the late spring through sununer 
months. Thus, in low flow conditions, nitrates level cat1 approach the health related ~naxi~liutn o f  I0 mg- 
N/L. High salinity is iudicated by elevated TDS levels in the lower Pajaro River, wvl~ere the waters are 
subject to tidal flux. Salinity levels filrther upstreatn can also be quite high, particularly during lorn flow 
conditions. The Pajaro River at the Chittenden gaugiug station has reported higher levels o f  sodium t11an 
other surface water streams within the Pajaro River watershed. Chloride conce~~tratio~l is a poteutial 
problem as chloride is the constituent lnost likely to increase with growing mbanization. Pl~}~toplrtltorcr 
are also present in the Pajaro River. 

Corrnlifos Creel(. Corralitos Creek water is a poteutial usable water supply that has some seasonal water 
quality concerns. Like the Pajaro River, uitrate concentrations in Corralitos Creek vary seasonally, 
ranging from 0.5 to 9.7 nlg-N/L. Higher saliuity is suggested by slightly elevated TDS values. Adjusted 
SAR is generally acceptable. Pl~~~top/ttl~orn are present in Corralitos Creek. 

Hrrrltirrs/lVrrtso~r~~iIIe Slorrglr. Water quality parameters o f  concell1 for Watsonville and Harkins Slough 
water itlclnde nitrates aud the preseuce o fPl~~~tophf l~o,a .  Elevated levels o f  uutrients, including nitrates, 
are found it1 the sloug11 system, aud are suspected to contribute to the eutropllication probletns that the 
sloughs experience. 111 addition, water flow and circulatio~l have been modified through cl~a~ulelization, 
and const~uction o f  dikes and roads. This creates stagnant and slow-moviug circulation conditions that 
can exacerbate the existing water quality issues. Co~~ductivity and adjusted SAR are gelierally acceptable 
during winter months. Plr~~toptrtl~ora are present in the Watsonville Slough System. However, sirnilar to 
other surface waters with the basin, these water quality conceats are seasonal it1 nature. Therefore, 
diversions for the slough would provide usable supply for il-rigation. 

College Lrrke. Although College Lake water quality data are limited, available data suggest that 
contaminant conce~itratio~ls vary seasonally. During the first storm events o f  the season, rruuoff collected 
in College Lake exhibits the highest values o f  TDS, nitrates, aud other pollutants. Nitrate concelltratiotls 
and salitlity have exceeded the MCL and target delive~y concentratiot~s, respectively, during this initial 
flush. Dilution occ~trs tlmagh the lailly season. College Lake water is a potential useable si~pply as 
seasonal dilution typically improves water quality to uieet the irrigation water quality objective. 
~ / l j ~ t ~ p h t / l o ~  are presellt ill College Lake. 

P(rj(rro Vfllley Grorr~rrl~srrfer. Grouudwater quality within the uiajor aquifers o f  the Pajaro Valley is 
influenced by factors related to liydrology, geochemist~y, well constmction, groundwater putnpiug, and 
land use. Seawater intrusion leads to high levels o f  salinity within some o f  the coastal groundwater 
aquifel-s. Well data geuerally indicate that regions o f  high salinity have bee11 expatlding over the past 
decades. High clilorides are found at the deepest levels of  the Arotnas satlds formation at the coast. This 
lit~iits the ability to drill to the deeper Porisima forn~ations to obtain fresh water as seawater iutrusion 
degrades the upper aquifers. Also o f  conceru is groundwater quality in the Murphy Crossiug area, which 
is o f  relatively poor water quality as TDS concentrations and other constih~ents exceed the iirigation 
water quality objective. 

Nitrate contamination has been identified as a problem in areas o f  high residential septic-tank density and 
iu sotne areas recharged by  the Pajaro River. In addition, since nitrate contamination is geuerally 
associated with surface sources o f  pollutants, areas with shallow perched water table aquifers or 
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unconfined aquifers are generally more susceptible to long-term increases in nitrate levels. Nitrate 
concentrations in excess of dri~lking-water standards have beell observed fro111 a large number of 
irrigation wells. 

Pl~j~topl~tlzora are not present in the groundwater. Infiltration testing suggests that percolation of water 
into the groundwater basin is a11 efficient Pltj~topl~fltora re~lloval mechanism (CH2M Hill, April 1999). 

In summary, the water quality in the Pajaro Valley is highly variable. However, taking into accouut these 
variations, and in co~~juaction with va~ying levels of treatment, ~llost of these water sources could be used 
as irrigation water sources in the future. 

2.10 Watershed Management Issues 

Water quality is not a static problem. I-Iydrologic processes cycle water tluoll-ougl~ various media, fro111 
precipitation to surface water to groundwater. Poor quality water is not necessadly contained within 
boundaries; often, water is the ~mechat~ism tluough which pollutants are transported. Applied irrigation 
water may be transported as n~noff to surface waters or may percolate to gronndwater. Groundwater may 
move into surface water bodies, and seawater may intrude into the fresll gronndwater aquifers. Water is 
rarely confined to a single location. Thus, water quality issues that affect one water body also become a 
tlueat to neighboring water bodies. 

Altl~ougl~ the Pajaro Valley groundwater basin contains numerous aquifer layers that are generally 
separated by clay layers, water trausport behveen these layers is still feasible. Grou~ldwater in different 
confined aquifer layers is under va~ying amounts of pressure and grom~dwater will move fro111 areas of 
high pressure, to areas of lower pressure. Water call move vertically between aquifers, througll naturally 
occurring gaps in intervening clays, or a l o ~ ~ g  the casings of wells that penetrate more than one aquifer 
zone. Additionally, abandoned mells with perforations at ~nultiple aquifer elevations provide a transport 
cl~atinel tluough whicl~ water can move. Thus, poor-quality water may migrate between formations. This 
illcreases the cotlcerlls associated wit11 seawater intmsion, as aquifers that uuderlie intruded aquifers can 
be affected. 

Due to poor water quality, the Pajaro River and several tributaries have been listed by the State Water 
Resource Control Board as water quality-impaired streams for a nuulber of different parameters, 
including nutrients, sediment, and pesticides (AMBAG, June 1999). Section 303(d) of the Clean Water 
Act requires the development of a Total Maxi~llutn Daily Load (TMDL) for any water body that is listed 
as water quality-impaired. A TMDL is a t~laxitnu~n value of pollutant loadiug to a water body, detennined 
on a source-by-source basis. High priority TMDLs are set to be co~l~pleted in 2001 aud the tnediunl 
priority TMDLs are to be established by 2003 (AMBAG, June 1999). The TMDLs will be used to initiate 
basin-wide corrective actions. 

2.11 Description of Problem to be Solved 

Tl~e  ~uajor problem in the Pajaro Valley is at1 i~llbalance of water use aud sustainable water supplies. This 
i~nbala~lce then results in a decrease in groundwater elevations, which causes seawater int~i~sion in the 
coastal region. 

2.11.1 Current and Future Basin Deficit 

Under current basin managetnent co~~ditio~ls (i.e. rate of well pumnping, well locations, and irrigation 
practices), the basin sustainable yield is approxitnately 24,000 AFY. With average grouudwater use 
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estin~ated to be approximately 69,000 AFY, the basin deficit is 45,000 AFY as show11 in Table 2-8. 
Under projected 2040 fi~ture water use and assut~~ing current sustainable yield, the basin deficit would 
increase to 54,000 AFY. To balance the basin and eliminate seawater intrusion, this deficit ~ilust be 
eliminated. There are three strategies that can be in~plet~~el~ted to attain basin balance: 

1. Optill~ize current water supplies by increasing their yield, or by decreasing demand for 
them; 

2. Develop new, additional water supplies to meet total den~aud; or 
3. Use a comnbination of the above to balance delllalid and supply. 

Table 2-8: Current and Future Basin Water Use and Current Sustainable Supply 

Faotnotcs: 
a. Total Groundwater Pumping Demand values are rounded to two significant figures or to the nearest thousatid to represent 

sizaificant accuracy. 
b. Current ~ ~ l , t , t ~ ~ ~ : ~ b l c  yield .~ss t~r l l~i  cunlir,lt:!tiu~~ o f c ~ ~ s t i ~ ~ g  I h ~ i n  \ Y I I I C  ~ I I ~ I I ~ I ~ I I ~  ~~rac t~cc i .  
: Lxcl!.<lcs lp~,tentinl e t k a s  oI'i~are.tscd co~trcn,,$rio~t mc.jrtlrr', Scc Svi t iu~~ 3 i o r  dc~cril~tioll 

2.11.2 Water Quality Requirements 

The water supplied to solve the basin balance problem nlust be suitable for its intended uses. Specific 
water quality parameters of concern for irrigation include salinity, sodium hazard, chloride and sodium 
toxicity, and pathogens. The tolerance of crops to various water quality constih~ents can valy by crop 
type, and different varieties of the same crop can exhibit markedly different growth responses to waters of 
siniilar qi~ality. Crop tolerance to constituents in the irrigation water, soil conditions and prevailing 
clinlate are irnpoltalit factors in assessing the suitability of a particular water for irrigatiot~. Tile Revised 
BMP irrigatio~~ water quality objective is sulinl~arized in Table 2-9. 

Table 2-9: Revised BMP Irrigation Water Quality Objectives 

Constituent 
TDS 
Adjusted SAR 

Units 
tng/L 

Revised BMP Objective 
500 
3.0 
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3 Management Measures 

h l  order to protect and enhance groundwater atld surface water resources in the Pajaro Valley, there are 
tl~anagement tneasures that can be undertaken by the PVWMA that do not it~volve the consttx~ction of 
new projects. This section presents various measures that can be used to lessen water demand, increase 
the yield of the gl.oundwater basill (the predotnitlaut cull-ent mater supply), niai~rtain optimal water 
quality, aud protect and enhatlce surface water resources. These include: 

Demand tnauagelnent options to reduce water demand; 
Piunpi~~g tnanagen~ellt options to increase the sustai~lable yield of the groundwater basin; 
Watershed nlauage~nellt options to ensure groutldwater recharge; and 
Well management options to maintail1 water quality. 

The PVWMA recently undertook a significatlt public based process that resulted iu publication of Water 
Couservation 2000 (WC 2000). Many of the tneasilres aud strategies discussed in the following sections 
are also included in WC 2000 (CH2M Hill & RBSmith, Febmaly 2000), which was received by the 
PVWMA Board of Directors iu F e b ~ u a ~ y  2000. 

3.1 Demand Management Options 

De~llatid management measures include options such as water consetvation, land fallowing and tiered 
water pricing. These measures can be e~nployed as alternatives to, or in co~~j i~~lc t ion  with, new water 
supply projects to help solve the overdraft and seawater intrusion problem. 

This sectiou identifies and describes the potential demand manage~nent options that were evaluated as 
part of this Revised BMP. Also presented are the goals, imple~nentation issues, cost estinlates (as 
appropriate) and potential impacts associated wit11 each option. 

3.1.1 Water Conservation 

PVWMA developed WC 2000 to serve as a guidance docnme~~t to achieve cost-effective increases in 
water conservation. The WC 2000 incotporates water conse~vation programs fro111 arouud the state that 
are applicable in the Pajaro Valley. Under the WC 2000, conservation would be achieved through 
voluntary actions without restrictions or ellforced land use changes. T l~e  plan identifies cost-effective 
conse~vation opportunities of approxitnately 4,500 AFY of agriculh~ral conse~vation and 500 AFY of 
urban conselvation, Correcting on-far111 irrigation systelii deficiencies, itnproving irrigation scheduling 
tecln~iqiies, and conducti~lg mobile laboratoly evaluations are all lnethods that can be effective in 
increasing agriculh~ral water conse~vation. The WC 2000 proposed agricultural collselvation program 
calls for the followillg actions: 

Evaluate the PVWMA mater metering program; 
Submit a~nlual grower water coliselvation plans; 
Prepare the PVWMA aluiual report of water use and conservation; 
Provide records of historic pumping; 
Contin~~e grower education atid denlonstration projects; 
Install CIMIS weather stations; 
Provide irl.igation scl~eduling teclnlology/assista~lce; 
Institute nlobile irrigation laboratoly program; 
Seek fiuaucial assistance to fund the PVWMA water conservatiot~ program; 
Seek financial assistance for irrigation systeln imnprovements; and 
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Continue ongoing public education program 

Urban conse~vation can be achieved through water audits, a landscape water conservation ordinauce, and 
toilet and washing lnachine rebate programs. The WC 2000 proposed urban conservation program calls 
for the following actions to conserve a projected 500 MY: 

Conduct residential water audits; 
Conduct comnniercial, industrial, and i~lstitutiolial audits; 
Offer high efficiency washing machine rebates; 
Institute connnercial toilet rebate program; 
Create and ~ilaitltain demonstration gardens; 
Report previous water use on billings; 
Distribute conse~vatioli notices; 
Itnplenient co~ise~vation pricing; 
Conduct large landscape water audits and retrofit program; and 
Draft and approve landscape water conservation ordinances. 

The cu~nulative cost of implenle~iting the above conselvation plan to PVWMA is approxi~nately 
$2,130,000 over seven years, or $3,029,000 over I0 years (CH2MHill& RBSmitli, Feblua~y 2000), and 
does not iuclude costs to farmers to implenle~it such conse~vation measures. The present worth values 
sliown in Table 3-1 were calculated assoming uniform a~niual expenditures over tlie seven and ten year 
periods. For the purposes of the Revised BMP, it was assumed that these water conselvation practices 
would be itiiplemented over a seven year titile period. Excluded from the costs preseuted in Table 3-1 are 
the costs attributable to the fanner or owner. 

Table 3-1: Conservation Present Worth Analysis 

I )  ,\d;~plc,l from ll'<rlt.v (.'u,rcrrnr!io,r 2001) (CIIZhl i l i l l  .tnd I<i<S~~~itll  Co~tsultittp, I'r.bnl;jry 2UUOl 
2 )  I'rciclu notlh co,ts ;arc lr:~,r.<l ,,I, 3 31)-year IIICIII~C, 0% ~oterc,t 

3 )  Costs presented h Tablc 3-1 exclude &-farm or other owner costs 

Present 
Worth 

$1,700,000 

$2,200,000 

,\tlditioni~l \v:ltcr cunsc~vatio~~ iprogl.;lln slivndi~lg by 1l1c I'V\I'MA would uot ~iccessnuily rcsulr i n  
:ttlclitioni~I vol~cnl;~ry io~iscuvn~io~l silvi~~gi. 'l'o :~cllievc I~igller Ic\,cls of co~~scr\,inio~l, t11c I'V\Vhl,\ wottlcl 

Notes: 

Uniform Annual 
Cost 

$304,000 

$303,000 

Conservation 
Plan 
7-Year 

10-Year 

need to iniplement mandatory conservation measures requiring enforced land use changes or significant 
capital invest~i~etlt by fanners. The PVWMA Board of Directors lias determined that such an approach 

Cumulative 
Cost 

$2,130,000 

$3,029,000 

would be inco~isistent with tlie mission, goals, and objectives of the PVWMA 

Conservation also lias a nu~nber of indirect benefits, with respect to erosion control, surface ruuoff, and 
leaching of nitrates and other pollutants into the groundwater. However, irrigation iinprovements that 
significantly reduce deep percolation will also reduce recharge of tlie aquifers. 

The PVWMA and the City of Watsonville are actively implementing water conselvation measures 
identified in WC 2000. For additioual details on conselvation, refer to the Water Conservation 2000 
document (CH2M Hill and RBSmitli Consulting, Febl-ualy 2000). 
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3.1.2 Water Pricing 

The PVWMA curre~~tly imnposes at1 aug~nentatiou charge for water use within PVWMA area. The 
augmentation charge is levied via tneteriug of wells providing agricultural and urban water supplies 
within its service area. With some renovation of the lneteriug program, alternative water pricing prograuls 
could be used to prornote demand reductiou in several ways. Tl~ese illclude raisiug flat rates aud 
itnplelneuting tiered water pricing. 

Currently, the PVWMA augtne~ltatiol~ charge is a flat rate of $50 per acre-foot. One option for lilauaging 
water de~naud is to raise the augmentation charge to prornote water conselvation. This would ellcourage 
users not to waste water. 

Auother option is to i~nplement tiered water pricing. Tiered water priciug is an iucreniental priciug systeul 
in which the price of water illcreases as the a~noullt of water co~~sulned exceeds certain tl~eshold values. 
This mauageulent mecl~anism call promote collselvation andlor alter water use practices. The plau would 
set varyiug levels of water priciug associated with water application rates for various crop types, whic11 
lnay pro~note conversion to crop types with lower water uses. Crops wit11 a low water application 
requirement would fall iuto a low priciug tier, while crops wit11 higher application rates would fall into a 
higher tier. Under the tiered structure, wasteful or high-use irrigators incur significautly higher water 
costs. 

At1 increase it1 water rates or a tiered water s t ~ ~ ~ c h ~ r e  would provide au iucentive for conservatio~~ and 
would minimize wastiug of water. Both n~ethods of water priciug were cousidered for implementation. A 
recom~neuded rate struciure is discussed in Section 9. 

. 

3.1.3 Land Fallowing 

The la~?d fallowing option ii~volves the acquisition or leasing of agricultural land aud retirement of that 
land from production or developn~ellent. Fallowing the land fro111 production would reduce groundwater 
pun~ping by reduciug water demand. Acquiring the laud would stop property owners from pu~npiug 
groundwater fro~n the basin. As applied in the Pajaro Valley, the estimated capital cost to acquire 
agricultural land is approxiu~ately $20,000 to $30,000 per acre. This cost does not inclnde the additiortal 
impacts of lost taxes, production, and jobs to the economy of the Valley. 

Model analyses indicate that the most effective locatiou for laud fallowing from the stat~dpoint of basill 
ulauagetnent would be within the coastal area. Eliminating coastal area pumnping would allow for 
formation of a I~ydraaulic groundwater barrier adjacent to t11e Pacific Ocean, mini~niziug seawater 
intrusion. 

The cost of land fallowing would be significant. For exan~ple, fallowing 1,000 acres of land in the coastal 
area at a cost of $20,000 to $30,000 per acre would cost between $20 aud $30 million. The re~noval of 
1,000 acres of irrigated agriculture in the coastal area would reduce demand by approxi~nately 2,000 
AFY. Alte~~~atively, land could be leased illstead of purcl~ased. This would allow for agricultural 
production during wet years when additioual water supplies may be available. This option would cost 
approxi~nately $1,500 per acre per year of demand reduction and associated economic i~nl~acts to the 
Pajaro Valley. (Note: The land lease unit cost of $1500 is assu~ned to be the Pajaro Valley average. 
However, in the coastal area the annual cost to lease land is approxiulately $2500 to $3000 per acre.) 
This makes laud fallowing a costly optiou it1 the Revised BMP. 
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3.2 Pumping Management 

The PVIGSM silnulation of ground\vvater levels and seawater intlusion in the Pajaro Valley groundwater 
basin indicates that coastal groutldwater pumping reductions would be tnore effective at preventing 
seawater intrnsion than basin-~vide pumping reductions. As discussed in Section 2.8, the eli~nination of 
coastal pumping creates a hydrostatic barrier that results in a sustainable yield of up to 48,000 AFY, 
doubling the sustainable yield of the basin. This assutlles that 100% dependable suppletilental supplies 
(i.e. supply from desalinatioll or water recycling) are available to augnlent pumping. Tbis pattern of 
pumping managemeut opti~nizes the basin yield, but necessitates the construction of a distribution 
network to supply coastal users with the water they need. This also calls for a suppletnental water supply 
to serve the coastal distribution systenl. 

The sustainable basin yield is a fi~nction of the ii~terrelationship between yield, water conse~vation, 
irrigation recharge, and reliability of water supply. These relationships becolne significant with 
alternatives that rely heavily on high levels of water conservation and on water sources with low 
reliability. High levels of water conservation can affect the sustainable yield because the amount of 
recharge to the groundwater basin is reduced. Surface water sources with low reliability can require 
additional groundwater pumping to meet detnand during low water years. Therefore, the sustaitiable yield 
of the basin would be less than 48,000 AFY if land falloming, high levels of conservation, or less reliable 
water supplies are ilnplemented. 

3.3 Summary of Demand and Demand Management 

Although there are several options available to optimize the groundwater basin, they are insufficient by 
themselves to balance demand without providing an additional sustainable supply, as shown in Table 3-2. 

Assunling 5,000 AFY of water conselvation measures and an increase in basin yield of 24,000 AFY with 
coastal pumping restrictions, a basin wide overdraft of 16,000 AFY would still remain under current 
conditions. However, based on PVIGSM results, approximately 18,500 AFY of coastal pumping 
reductions are required to eliminate seawater intlusion. Therefore, to elimiuate seawater intmsion 
approximately 18,500 AFY of supplemental supplies must be delivered to the coastal area. The strategy 
to eliminate seawater intrusion is to provide 18,500 AFY of supplelilental supply to the coastal area while 
maintaining basin balance. 

Future water use in the Pajaro Valley is projected to increase the required supplelnental supply fro111 
16,000 to 25,000 AFY (an increase of 9,000 AFY) by 2040. This overdraft will have to be met with new 
water supplies if a balance between den~and aud supply is to be achieved. Land fallowilig via land leases 
could be used to bring about a basit1 balance, however, its annual uuit cost of $1,500 per acre of land (plus 
econo~ilic impacts) precludes its use on a wide scale. 

Water conse~vation and land fallowilig are lnauagelnelit options that reduce the amount of irrigation, 
which in turn reduces the amoutit of groundwater recharge and basin yield. Furthennore, water supplies 
with low reliability result in excessive grouudwater punlping dnring dry years, which adversely affects 
(lowers) the sustainable yield of the groundwater basin. Model results showing this relationship call be 
fouud in PVIGSM Teclzrrical Men~orurtdu (Montgomne~y Watsotl/AT Associates, May 2000). Exanlples of 
water sources with low levels of reliability would be sloughs aud sn~all streams, whereas an example of a 
high reliability source mould be recycled water. 
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Table 3-2: Identification of Required Supplemental Supplies with Conservation 

Balancing 2040 
Conditions (AW) Optimization Option 

Agricultural Demand 

I-.. .. -- 
FLture Increased Yield ~u.e to ~umplng~ana~enlent at Coast (24,000) 1 (24,000) 

l 
and Rcliab e Supplemental Supp!y ProjectsD 

I 
.. - . .- I 

Balancing Current 
Conditions (AFY) 

Total Demand 

Corralitos Filter Piant 

Other Surface Water Diversions 

Total Groundwater Demand' 

Current Basin Sustainable Yield 

I Water Demand without Conservation I 21,000 1 30,000 1 

59,300 64,400 

71,500 

(1,100) 

(1,000) 

69,000 (rounded) 

(24,000) 

I Increased Urban conservation (Achieved by 2010)C I (500) I (660) 1 

16,100 Urban Demand 

80,500 

(1,100) 

(1,000) 

78,000 (rounded) 

(24,000) 

Increased Agricultural Conservation (Achieved by 2010)' 

I Required Additional Supplyd I 16,000 I 25,000 (rounded) I 

12,200 

I I I I 
Footnotes: 

a. Values rounded to two significant figures or to the nearest tl~ousa~td to represent the values significant accuracy. 
b. The amount achieved if supply is 100% reliable. With less reliable supply, the alnount of increased yield would be 

lower. The anlouat of increased monndwater vield of the Alter~latiws (cxceot Local-Onlv Alternative) dcvclooed in 

(4,500) 

d. This value rcprcse~its the suppleme~ital sopplies rcquired to ltteet the overall water balance in the basin assuming 100% 
supply reliability. However, PVIGSM results indicate that elitnination of approximately 18,500 AFY of puliiping 
along the coasl is requircd to elitninate seawater btwsion. 

(4,500) 

3.4 Watershed Management 

In addition to the ilnplementation of measures and projects to increase sustainable water supply for the 
Pajaro Valley, it is imnportant to protect aud monitor watersl~ed conditions within the Pajaro Valley. Non- 
poiut source (NPS) pollution is likely to be the most significant tlxeat to the mater quality in the Pajaro 
Valley watersheds. NPS pollutants originate from a wide range of sources that are not required to have an 
NPDES Permit. 111 general, these pollutants come from sources over which water users have some level 
of coutrol (e.g. fertilizer and pesticide runoff, animal waste nianagement, paint, oil, anti-freeze poured 
directly into storm drains, etc.). Therefore, programs that prolnote and educate the public on the control 
of such pollutant sonrces can be vely effective. 

The SWRCB and RWQCBs are empowered by the State's Potter-Cologne Water Quality Control Act to 
regulate water pollution, including NPS pollution. Through cooperative efforts, the SWRCB, RWQCBs, 
and other organizations have developed nianagenlent measures for control of NPS pollution. In 1988, t l~e  
California NPS Management Plan was adopted. The plau identifies sources and potential tnanage~uent 
measures for prevention and control of NPS pollution. 

Watershed matlagement is a key aspect in protecting gmund and surface mater supplies, water quality, 
and ensnril~g continued beneficial use of water. A colnplete Watershed Managetnent Plan is not iucluded 
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in the Revised BMP. However, the framework for developing key programs that would be included in a 
Watershed Management Plan is discussed in the following sections. Itlcluded herein are potential 
management measures and monitoring programs that could be ilnplemented to protect water su1p1)lies for 
fuhlre he~leficial use, including ewironnlental protection and enhancement. 

3.4.1 Water Resource Monitoring Program 

Water resource lnonitoring is a key aspect in utlderstandiug and evaluating basin conditions. Data 
collected is often used to evaluate contaminant transport, groin~dwater flow, surface water recharge, and 
other mater resources aspects. Ulti~nately monitoring provides the data and information for tnaoagement 
of mater resources within the basin. The Pajaro Valley consists of groundwater and surface water 
resources that are intercoln~ected within the basin. This section identifies the current groundwater and 
surface water monitoring programs and identifies potential enhancelnel~ts to the programs that may be 
implemented. 

Gronndwater monitoring programs are typically ilnplemented to provide data for evaluation of basin 
conditions. In addition, monitoring programs are used to track groutldwater contaminants and ultitnately 
provide data and information that can be used to itnplement programs and strategies to protect 
groundwater supplies. This section l~ighlights the current groundwvater monitoring program and provides 
a general fra~nemork for developlnent of at1 enhanced groundwater mo~~itoring program. 

Data collected under the current PVWMA groundwater monitoring program inclndes: 

Water quality data; 
Gronndmater elevation data; and 
Geologic and hydrogeologic data 

These data, in conjunction with other basin features, provide the framemork for ut~dersta~~ditlg basin 
characteristics sucll as groundwater recharge and pollutal~t transport. These data also provide a 
mechanis~n for identifying water quality issues such as seawater intlusion, nitrate contamination, and 
contaminaut movement within the groundwater system. 

PVWMA's cull-ent groundwater monitoring program consists of monthly well satnplit~g aud analysis of 
select wells (Note: Some wells monitored under the program are sa~npled on a biannual or annual basis). 
The monitoring program covers sampling of selected production wells and lnonitoring wells throughout 
the basin. Water purveyors in the basin such as the City of Watsonville, Aromas Water District, Pajaro 
S u ~ u ~ y  Mesa, and California State Water Conlpany also provide additional well data. 111 all, PVWMA 
tracks approximately 170 ~vells throughout the basin and ~naintains a database and geographical 
infortnation system (GIs) to manage, analyze, and sununarize data. 

Well monitoring includes ineasurement of groundwater levels and collection of water samples for 
analysis. Wells in the basill are screened at various intervals with some wells screened in nlultiple 
aquifers. Well logs provide screening data aud depth for the wells ~vithin the monitoril~g program. The 
~najority of the groundmater wells are screeued within the Aromas aquifer, the main prodnction aquifer in 
the basin. 

The collected data are co~npiled and sutnlnarized in an alumal water resources repol*, wvhich is completed 
at the end of each calendar year. The anaual report includes water quality data, evaluates the extent of the 



Pajaro Valley Water Management Agency 
Revised Basin Management Plan 

seawater intlusion, water table contours, and discusses other groundwater areas of co~~cern. In addition, 
the report includes results from any l~ydrogeologic studies that have taken place over the water year. The 
extent of overdraft and seawater intl~tsion in the Pajaro Valley l~as  been demonstrated in these atnlual 
repolts and the need for progralns and projects to improve these conditions is well documented. 

It~lplenlentation of de~uand management and developmeut of suppleme~ltal water supply projects will 
improve groundwater conditions and eliminate further seawater intrusion. It will therefore be important 
to monitor groundwater level and quality data to measure the effectiveness of these programs. Because of 
the significant future changes in overall water supply aud groundwater pumping, an enhanced 
groundwater-~~lot~itoring program is needed. Potential enhancements to the grouudwater nlonitoring 
program iuclude: 

Monitoring Network - Expallding the monitoring network by installing new monitoring wells to 
provide a good basis for deter~llining the movement of seawater intmsion; 
Water Quality Analysis M o n t h l y  sampling and analysis of groundwater quality, investigation of 
aquifer screening levels, isotope analysis, water dating atlalysis; 
Groundmater Level Measurement Month ly  tracking of groundwater levels; 
Aquifer Transport Study - Developing an increased m~delstanding of recharge of the aquifers and 
colltalllinant transpolt; 
Groundwater Modeling Updates - Continue updating of the PVIGSM, including updated land 
aud crop nse data available approximately evely seven years from the Department of Water 
Resources, and ~uodelitlg of contaulinant transport; 
Database Managelneut - Upgrading existing database. Developing tools for management and 
reporting of data including GIS compatibility; and 
Annual Reporting - Expanded analysis of collected data, seawater inttusion front, contaminant 
migration, documenting observed changes in groundwater levels and groundwater migration. 

In addition to the development of an enhanced groundmater monitoring program, PVWMA is also 
pursuing poteutial funding opportunities, ilicluding state and federal grants, to help offset the cost of the 
enhancements to the monitoring program. 

S~~rface  JVftter Monitoring: 

The current surface water monitoring includes sampling and analysis at approximately 25 sites within the 
PVWMA service area. Surface water monitoring spans the wet weather season and samples are taken on 
a biweekly schedule. Water quality data are 111anaged in a database applicatio~~. The USGS also 
maintaills several gage stations within tlie Pajaro Valley providing flow data for select surface water in 
the basin. 

Potential enhancements to the surface water monitoring program include: 

Water Quality Analysis - Continued mouitoring of water quality of surface waters; . Flow and Level Monitoring - Measurement of river, creek, arid slough flows and measurement of 
lake levels; 
Modeling Updates -Continue updatiug of the PVIGSM and lilodelillg of contaminant transport; 
Database Management - Maiutaining and upgrading existing database. Developing tools for 
nlanagelnent and reporting of data; and 
Annual Repotting - Summarizillg collected data, constituent issues, documenting observed 
changes in water qnality levels aud surface water flows. 
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In addition to water quality and flow monitoring, repo~ting, and management, the program sliould step up 
efforts to track, meter, atid nio~iitor surface water diversions. These tasks are key to protecting and 
n~anaging water supplies. Surface water diversions could affect natural recharge,to the groundwater basin 
and limit natural dilutio~i of uotential constih~ent concentrations of concer~i. 111 addition to tlle Coralitos 
Creek Filter Platit diversions, other surface waters are diverted for agricultural purposes. Such diversions 
over 10 AFY are reqoired by the PVWMA to be metered under Ordinalice 93-2 (Amended by Ordinance 
96-2). 

3.4.2 Recharge Area Protection Program 

Groundwater resources in the Pajaro Valley result from stream recharge, percolation of rainfall, deep 
percolation of it~igation water, and inflow itlto the groundwater basin from adjoining groundwater 
systems. Tlie protection of areas within tlie basin that serve to recharge the groundwater aquifers is 
critical to providing a reliable, long-term groundwvater supply. Recharge areas are protected by tlie 
Counties of Sauta C ~ u z  and Monterey. For example, the Santa Cruz Cou~ity General Plan and Local 
Coastal Plan limits or constrait~s develop~ilent within identified recharge areas in order to protect 
groundwater supplies. In addition, new develol>ment must meet Couuty policies for stormwater runoff in 
recharge area. PVWMA does not have a formal policy or ordinatice protecting high recharge areas. 

PVWMA could implelnent a basill-wide managetnent measure to enhance grou~idwater stability through 
the protectio~i of key areas of recharge. This effo~t could begin with a public outreach program designed 
to inform area residents aud decision makers of the importatlce of protecting groundwater recharge areas. 

Because clay layers inhibit deep percolation tlll.oug11 m11c11 of the central and western portions of the 
Pajaro Valley, deeper aquifers rely on u~ideveloped areas of native vegetation or agricultural lands 
ge~ierally located in the easte~n portions of the Valley to provide recharge through surface water 
infiltration and rainfall. As these or other areas it1 the Pajaro Valley are subject to irnpetvious 
development, infiltration of precipitation would be reduced, tlms reducing recharge of the underlying 
aquifers. Basin yield would decrease, and the negative pressure within tlie deep aquifers \vould cause tlle 
seepage of lower-quality water fkom above through semi-confitled layers that would otlie~~vise act as 
barriers. 

3.4.3 Nitrate Management Program Framework 

This sectiou briefly suuuilarizes nitrate issues and concerns in the Pajaro Valley and provides a 
fl-amework for development of a nitrate tnauagenient progratn. A complete nitrate tnanagement program 
is not included in the Revised BMP, as the major focal point of the document is to address seawater 
intn~sion and the need for water supply tnauagemellt and projects. However, a program should be 
developed in the near future to address nitrate issues, as nitrates are a potential public health and 
agricultural concern. 

As previously discussed in Section 2.9.2, grou~~dwater nitrate col~ta~nination has been documented as a 
problem within tlie Pajaro Valley. Elevated nitrate co~icentratiotts in excess of tlie drillking water 
standard of 10 mg/L N (nitroge~~) are typically ohsellred in wells west of Higliway 1, in the mells east of 
the City of Watsonville and in other localized areas withiu the PVWMA boundaiy. Nitrate co~icentrations 
in tlie basin are shown in Figure 3-1. Because agriculture is the major land use in the Pajaro Valley, 
elevated nitrate cotlce~~tratio~ls are likely due to fertilizer applicatiotl and agricultural practices. However, 
other sources of nitrogen contamination iuclude septic tank drain fields atid animal facilities. In addition, 
nitrate concentrations occur naturally in grouudwater due to biologic activity or decomposition of 
geologic deposits, but natural concentrations of nitrate rarely exceed the Primary Drinking Water 
Standard of 10 mg/L N. 
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The SWRCB a~ld RWQCB, in conjunction with other stakeholders, have developed guidarlce for 
i~nple~iielltatioll of watershed management measures, including nitrate management. A "tl~ee-tiered 
approach" is the recomtnended ilnplementation strategy for controlling pollution aud protectiug water 
supplies. Tlie "three-tiered approach" recognizes that the niost effective liianagelnent is achieved through 
voluntary iinplemeutation of lnanage~nent measures. Tier 1 is therefore based on outreach aud education 
programs that promote and encourage voluntary iniple~neutation of management measures to reduce 
contamination. Tiers 2 and 3 of the approach include increasing regulatoly action to ensure 
i~nl)lementation of management measures. 

Currently, PVWMA is a member and participant on the Monterey County Water Resource Agency 
(MCWRA) Nitrates Committee, wllicll is tasked with addressing agricultural and urban nitrate issues. 
The connnittee has coordinated aud sponsored public outreacll eveuts to educate the co~tnunity on 
nitrates management. PVWMA has co-sponsored and participated in these events. In addition, the 
conuiiittee has developed pocket guides for ~iianagelnent of agriculture nitrates on wliicll the PVWMA 
co-sponsored and participated. However, increased efforts are necessary to protect water resources within 
the Valley. 

PVWMA should develop a nitrate inanagetnent program prolnoting voluntary imple~ilentation of the 
nlanagetnent nleasures. Because the ~najor sources of nitrate co~~taminatio~l in the Pajaro Valley are due 
to agricultural practices, septic tanks, and aninla1 facilities, the nitrate manage~nent program should focus 
attention on pronloting management measures to decrease nitrate contributions from these sources. 
Potential management measures for reducing nitrates contamination iuclude: 

Crop nutrients budgeting; 
Identifying crop types, and amounts and tinling of n~trients; 
Identifying hazards to site and adjacent etlvirolmient; 
Water sampliug and analysis to determine nitrate concentrations; 
Soil sarnpling and analysis to deteniline available nutrients; 
Plant tissue sampling and analysis; 
Calibrating nutrient equiptne~lt; 
Irrigation techniques to prevent leaching of nutrients; 
Controlling discharge from animal facilities; . Runoff managetnent of agricultural and urban areas; and 
Monitoring and maintaining septic tanks. 

More detailed monitoring is necessaly to better understand the extent and sources of nitrate conta~nination 
in the various basin aquifers. PVWMA could then detail and implement a nitrates ~nanagetlletlt plan. In 
the interim, a public outreach program could he imnpletnented to provide education relative to co~~t ro l l i~~g  
nitrate leaching into the groundwater system. A cooperative education and outreac11 effort with the 
Counties of Monterey, Santa Cl-uz, and San Benito and other local agencies could be developed. 
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3.4.4 Water Metering Program 

Water use data provided by PVWMA's water metering program provide a n~echanis~n for billing, 
planuing, and water management. The data are especially critical for tna~~aging the Pajaro Valley 
ground\vater basin and the funding of solutions to eliminate seawater intrusion. PVWMA's ~ ~ ~ e t e r i n g  
program includes monitoring and reading meters, maintaining and calibrating meters, and repairing or 
replacing meters. 

I11 1993, the PVMWA adopted Ordinance 93-2 req~~iring the it~stallation of flow tneters on all water 
supply facilities capable of producit~g over 10 AF of water a~u~t~ally.  This included both groundwater and 
surface water facilities. Production facilities of less than 10 AF are approximated for billing purposes. 
Water use by non-tnetered agriculh~ral production facilities is estimated to be about 1% of the total water 
use in the PVWMA service area. 

The Ordinance required mandatory meter installation by the end of 1995 and most meters were installed 
in 1994. Turbine tneters with an expected life of 5 years and propeller tneters with a life of 8 years were 
the typical meters installed. These types of flow meters have a typical accuracy of 5% with regularly 
scl~eduled maintenance. However, since the installation of meters approximately 8 years ago, there has 
been limited maintenance of the meters due primarily to limited Agency resources. As a result, a 
significant number of broken and n~alfi~nctioning meters have not been repaired, resulting in lower than 
typical accuracy. PVMWA currently estinlates that the water metered had an error of approximately 16% 
in 2001. Therefore, the PVWMA is developiug an e~lhanced metering progra111 to in~prove the accuracy 
of the program. 

PVWMA is in the process of developing aud implementing an enhanced meter program that includes the 
following tasks: 

Meter Readings for Billing - Bialniually in Juue aud December; 
Meter Readiugs for Maiutenance - Bian~~ually in the Spring and Fall; 
Maintenance and Calibration Program - Eacb meter to be checked, serviced and repaired at least 
ouce every two years; 
Ultrasonic Meter Accuracy Tests -Meter testing in conjuuctio~~ with tnaintenance and calibration 
program; . Turbine Meters Replace~~~ent Program - Turbine nleters have become obsolete and replacement 
parts are no longer available. Therefore, turbine meter replacernet~t with propeller meters is an 
ongoing task. 
Propeller Meter Repairs -Repair of aging propeller meters is critical for monitoring aud 
maintaining accurate data. 
Database Tracking - PVMWA staff is in the process of developing a database to track and 
tnanage the metering progranl. The database shall allow for effective tracking and management 
of metering activities and resources. 

The enllanced metering progratn will provide collfidence in the collected data and will be a valuable tool 
for future plamiing aud management of the gron~~dwater basin. Data could be used to calibrate the 
PVIGSM n~odel and validate lnodel results. These data shall allow for evaluation of conservation efforts 
and accurate collection of augmentation charges for developing sul)plemental water supplies. 
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3.4.5 Well Management Program 

Well management is critical to ensure ~naxi~nul~l  groundwater quality in the Pajaro Valley because wells 
can serve as cotlduits for transport of co~lta~ni~lated water from one aquifer to another. Therefore, the 
PVWMA needs to iu~dertake a con~prehensive well tnauagetneut program with regard to well 
deco~~unissioning and well replacement. For additional infor~nation on the regulatory processes of well 
management, see Feelley et al, March 1999. 

Wells are co~~st~ucted in varying manners, i~lcludi~lg those with a single screened interval and those with 
untltiple screened itltervals. Wells mith single screened intervals, if properly co~~st~ucted  wit11 well seals 
between aquifers, extract groundwater from a siugle aquifer. Wells mitb ~nultiple screened intervals cat1 
be used to extract water fron~ more than one aquifer. Within the Pajaro Grou~~dwater Protection Zone of 
the Santa Cmz Cou~~ty  pottion of the PVWMA (Zone boutldaries are published OII a map on file wit11 the 
Euviro~unental Health Office), new well construction is linlited to ~vells being cotl~pleted in a siugle 
aquifer only (Feeney, et al, Marc11 1999). 

When not in operation, wells with screened iute~vals in tnultiple aquifers call serve as a conduit to allow 
groundwater to flow fro111 one aquifer to another. Tliis call pose problems if one of the aquifers is 
intmded wit11 seawater, or is otherwise contaminated. I11 particular, seawater bas a higher specific gravity 
than fresh water. As seawater intrudes into and contat~~itlates a fresh water aquifer, tl~ere is an increase in 
specific gravity that will cause the "heavier" seawater-i~ltmded-gro~tt~divater to flow dowu a well and into 
the lower elevation aquifer, resulti~~g it1 seawater c o n t a n ~ i ~ ~ a t i o ~ ~  of the lower aquifer. This effect u ~ a y  be 
~nagt~ified by the hydrostatic pressure difference bet\veen aquifers. 

It is therefore in~portant that a consiste~lt procedure be developed to guide decotm~~issioning of 
grou~~dmater wvells that are abaalldo~~ed frotn operation. The California Department of Water Resources 
bas regulations that govern the co~~stmction and destruction of wells (DWR, 1974) that are applicable to 
all of California. The Monterey Cou~~ty  Water Resources Agency adopted au ordinance that it~corporates 
the requirements set by DWR, includi~~g sealing of the well casing to prevent vertical ~nigratio~l of 
contaminated water within the wvell. The PVWMA bas a program for notifying the respective co1111ty 
whenever an abando~led well is discovered. PVWMA may consider an ordi~~auce similar to that adopted 
by MCWRA. 

Well replace~netlt is a concern to groutldwater users throughout the Pajaro Valley. Along the coast, wvl~ere 
seawater i~ l t rus io~~ is occurriog, some wells that are seawater intmded tnay have to be replaced with wells 
that are drilled into a non-intruded aquifer. In inland areas, well deepening is used to enhance well yield 
or escape nitrates or other water quality problems associated with the shallow grou~ldwater zones. These 
replacement wells may be needed to meet t11e users' water needs on an iuterit~l basis, wl~ile the long-ter111 
water supply projects are being built. 

A current Santa Cruz County regulation allows a well to be replaced ouly with a well that is co~~st~ucted  
to the satne depth, unless CEQA documentation prepared by the well owner de~nonstrates suc11 a 
replacemetlt will have no detritneutal iu~pact 011 grouudwater resources. The purpose of this regulatiotl is 
concern that replacement of wells in shallow intruded aquifers with wells in deeper, less-intruded aquifers 
could serve to accelerate seawater i n t ~ ~ ~ s i o n  into the deeper aquifer. 
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Once implemel~ted, the projects identified and evaluated it1 this draft Revised BMP will obviate the ueed 
for this regulation because they will eliminate over-drafting and seawater intrusion of the basin by 
providing an overall long-term reduction in coastal grouudwater pumping. 

In the illland areas of the Pajaro Valley tlle need for this regulation is also questioned, because 
replacel~~el~t wells drilled to a deeper aquifer do uot directly impact the advauce of seawater intrusion, nor 
overall basill groundwater balance. The groulldwater underlying the Pajaro Valley flows into the aquifers 
frolorn the surrounding aquifers, infiltrates through the river aud strean~beds, and recharges through the soil 
structure. 111 general, the flow of groundwater in the aquifers underlying the Pajaro Valley is from the 
inland areas toward Monterey Bay, with the exception of the areas along the coast where groundwater 
levels are below sea level and seawater flows into the aquifer. 



Pajaro Valley Water Management Agency 
Revised Basin Management Plan 

Page 5-1 

5 Basin Management Plan Strategies 

The previous draft BMP 2000 contaiued a reconu~~ended Basin Management Plan for balaucing the basin 
and eliminating seawater intmsio~~,  However, public review o f  that draft docu~nent indicated the need to 
more fully assess the nlerits o f  altemative management ol~tions, particularly those strategies that 
incorporate local supply options. 

This section presents four alternative Basin Managen~ent strategies that incolyorate a range o f  feasible 
local supply optious that were identified aud evaluated in Section 4. These altertlatives are: 

BME' 2000 Alternative. Tliis strategy is sinlilar to the one identified in the draft BMP 2000 
document published in May 2000. Modifications to this Alterllative between the BMP 2000 
documellt and this Draft Revised BMP were limited to updating individual cost estimates. 

Local-Only Alternative. This strategy denlonstrates the costs and i~ilplicatiolls associated with 
developitlg only local water supplies and storage projects within the Pajaro basin. The Local- 
Only Alternative was developed based on reconi~nendations fro111 local stakeholders, and 
information about this altemative is extracted from Local-Ody FYuter Supply Alternnfh'e 
E~~crlrtutiorr (RMC, May 2001). 

Modified Local Alternative. This strategy builds up011 the projects that comprise the Local- 
Otily Alten~ative and lnaxiniizes potentially feasible local projects. It supplements the local 
projects with the minimum quantity o f  imported water needed to balance supply with current 
demand. The concept behind this alternative was developed based on recommendatio~is from 
local stakeholders. 

Modified BMP 2000 Alternative. Tliis strategy presents a potential modification o f  the BMP 
2000 altertiative that reduces the size o f  the ilnport pipeline. The size reduction is brought tlu.ough 
in-basin storage with groundwater injectio~l/extractiol~ and elin~ination of the inland distribution 
systeln. Other project comnponents were also tnodified from the original BMP 2000 altertiative to 
lnaxilliize their cost effectiveness. 

Table 5-1 conipares the four alternatives it1 terms o f  wliicli projects they involve and what issues lnay be 
associated with their illlple~l~elltatio~l. 

A description, cost estimate, map, operational strategies, requireulents for nleeting anticipated future 
agricultural and urban increases in water de~naud, and a discussion o f  each alternative is provided in the 
follo~ving sections. 
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Table 5-1: Comuarison of Alternatives 

Recycled Water Project 

Recycled Water Project 

Expanded College Lake 

54" Itnport Water Project 

Note: See Sectiol~s 5.1 - 5.4 for additiollal information about data contaiacd inTable 5-1. 
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5.1 BMP 2000 Alternative 

Tlie BMP 2000 included a recolmienended altel~enative that incol~orated imported CVP water to supplement 
locally developed supplies to elinenirenate seawater intrusion and balance the basin, without regard to the 
locatiblen of tleni water-'ource. This strategy identified tlene following projects as cornpotenelits of the 
recolntnel~ded BMP 2000 alternative: 

Coastal Distribution System; 
Conservation: 7-year plan (5,000 AFY); 
Harkins Slough with Harkins Slougli Recharge Basin with Supplerne~ital Wells and Cotuenections 
(1,100 AFY); 
M u l ~ h y  Crossing with Recharge Basilis (1,600 AFY); 
Recycled Water (4,000 AFY); and 
60-inch Tinport Water Project with I~iland Distribution System and Supple~ienental Wells (10,300 
AFY). 

A lnap of the BMP 2000 facilities is shown in Figure 5-1. The BMP 2000 Alten~ative was created in 
order to meet current urban and agriculhiral delnalid of 71,500 M Y  and eliminate seawater intrusion. 
The current BMP 2000 Alterliative would fiilly meet existing demand conditions, but would not provide 
any additional supply necessary to neneet fi~ture demands. 

With existing supplies ftom the Corralitos Creek Filter Plant arid other surface water diversions, the total 
grou~endwater demand is reduced to approxinenately 69,000 AFY. The in~pletienelitatioti of the agriculture 
and urban water conservation program will further reduce tlie total grou~idwater dell~alid to 64,000 AFY. 

As previously discussed it1 Sectiozen 2.8.2, tlie basin sustailenable yield assulnitig coastal pumping reductions 
and an extremely dependable snpplemental supply is 48,000 M Y .  However, ~vlenen supplemental 
supplies are liydrologically dependent, tlie basin sustai~enable yield deceases as groundwater putnpilig is 
increased to meet delnalend during drought or below nomnenal years. Due to the lenydrologic dependency of 
the BMP 2000 Altelnative water supply projects, the sustailiable yield of the groundwater basin follo\ving 
ilnplenenentation of tlie BMP 2000 alternative is estitnated to be approxitnately 47,000 AFY. 

With develop~ne~lt of recycled water, Muiphy Crossi~eng, and Harkins Slough local supplies, tlene estitnated 
average a~uenual delivered CVP water required to balalice tlie basil1 is 10,300 AF. Assulni~ig an average 
CVP an~~ua l  delively of 60% of contract etititlenient, the PVWMA will need to secure water contracts for 
approximately 17,200 AFY to neneet this need. Total supplemental yield of tlie capital projects associated 
wit11 tliis alternative were esti~eniated to be approxilnately 17,000 AFY, representing a total sustainable 
yield for all supplies of 64,000 AFY. 

Altl~ongli 17,000 AFY is the total quantity of supplemental supply required to balalice the basin, 
approxitnately 18,500 M Y  of water nmst be delivered to the CDS iu order to develop a lenydrostatic 
barrier resulting in sustail~ahle groundwater punenpil~g of 47,000 AFY. Therefore, on average at least 
1,500 AFY would be puniped fiom supplemental wells east of Highway 1 and delivered to the CDS. 

In addition to providing iten-lieu recliarge and storage of water in the groundwater aquifer, the IDS also 
provides the benefit of supplying higher quality water to inland fanners that presently ii-rigate with lower 
quality water. 

Tlie water balance objective for tliis alter~iative is sununarized it1 Table 5-2. 
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Figure 5-1: Map of BMP 2000 Alternative 



Pajaro Valley Water Management Agency 
Revised Basin Management Plan 

Page 5-5 

Table 5-2: BMP 2000 Alternative Water Balance Objective 

Other Surface Water Diversions I (1,000) 
Remaining Demanda 69,000 (rounded) 
Future Agricultural and Urban Water Conservation 1 (5,000) 

Water Demand Obiective 
Current Agricultural 
Current Urban 
Total Demand 
Corraiitos Creek Filter Plant 

I m p p l y  Obj 

AFY 
59,300 
12,200 
71,500 
(1,100) 

I 
ective 

~ ~~~ 

. . .- ' Existi?g.Bas:n~ug@inable Y'eld . . . . -. . 
Increase in Suspjnablc Yicld d ~ c  to Coastal Pm~ping.Mjnagcment . .. .- -I I Murphy Crossing with Murphy Cross;"" Dprh2ma R-Cin I 1 finn I 

Footnotes: 
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy. 

"'y ,\..1,"1yb Y Y . . " I  

Harkins Slough with Harkins Slough Recharge Basin 
Recycled Water 

r t  Water Project 
11y Objective 

The locations of the suppletnental wells have yet to be identified, but are anticipated to be in an area 
adjacent to the Imnport Pipeline between Highway 1 and Allison Road. Conservation measures included 
in the BMP 2000 Reco~nniended Alternative would be at levels identified in the WC 2000. The water 
qt~ality objective is also consistent with the CCRWQCB Basin Plan water quality criteria identified in 
Section 2. No out-of-basin storage of water is included iu this alternative, although it could be 
i~icorporated if deter~nined to be cost-effective. 

A,1-- I 
1,100 
4,000 
10,300 
64,000 I 

Operzrtio~tnl Strntep~c 

A flow schematic for the BMP 2000 alternative is shown in Figure 5-2. 

CVP water would be the niajor source water supply, and would be conveyed f ion~  the Santa Clara 
Co~iduit to the CDS and IDS for direct use. Water fiotn the CVP would be cotnbined with water 
extracted f io~n the Murphy Crossing recliarge basin and direct Pajaro River diversions to supply the IDS. 
Supplying the IDS with supplemental water supplies results iu in-lieu recharge of the basin, and a 
reductiou it1 groundwater pun~ping. In the CDS, CVP water would be blended with recycled water at a 
blending facility located near the intersection of Highway 1 and the Pajaro River, prior to distribution. 
Water extracted k0111 the Harkills Slough Recharge Basin would be blended within the San Andreas 
portion of the CDS. CDS deliveries provide a basis for stopping agricultural pu~nping along the coast to 
assist in the creation of the coastal hydrostatic barrier. 
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During a norllial rainfall year, fanners in the CDS would receive a blend of CVP, Murphy Crossitlg, and 
recycled water, with faniiers in the Dunes area receiving tlie Harkins Slough Project water in addition to 
tlie bletlded supply. Supple~nental wells would be utilized to meet peak day demands. Faxmers in the 
IDS would receive a blend of Mulphy Crossing atld CVP water, supplenletited by groundwater to iileet 
peak day demands. 

Duri~ig a below-normal rainfall year, inland fanners would only receive water from the itiiport pipeline 
after the CDS de~naiids had been accou~ited for. As a result, inlalid farmers on the IDS would be required 
to tliaintain their on-site wells for use as a backup sul)ply. Fanners receiving water from the CDS would 
be supplied water from s~~pplemental wells during dry years in order to lliaintain the coastal hydrostatic 
barrier. The quantity of water conveyed to tlie CDS by supplelnental ~vells would be tlie difference 
behveen CDS demand aud available supplies fro111 CVP, Murphy Crossing extractio~l, recycled water and 
Harkins Slough extraction. 

During an above-normal year of CVP deliveries, both the CDS arid IDS would be operated sitiiilar to a 
nor~nal year. However, it is anticipated that the additional water supplies would be utilized by increased 
numbers of IDS fartiiers, resulting in increased in-lieu recharge in the inlalid portion of the groundwater 
basin. Less water would be puniped froni tlie supplemental wells in order to maximize use of impo~ted 
water supplies and maximize water stored in the inland and coastal grou~idwater basins. 

Cost Estinrcrte: 

The BMP 2000 alternative relies tilainly on i~nported and recycled water supplies. A significant poltion 
of the cost is associated with const~uctioti of the Iniport Pipeline and associated facilities, and purchase of 
CVP contracts. Tlie cost of tlie contract is estiniated to be $1,300 per AF of fir111 contract supply, based 
on the cost of the Mercy Springs coutract assig~unent, as described in Section 4.12. Tlie cost of 10,300 
AF average annual CVP water supplies is estimated to be $13.4 million. 

Tlie cost of the CVP contract is included in tlie cost of tlie 60-inch I~iiport Water Project with IDS. hl 
addition, tlie $117.4 lnillion for tlie 60-incli Iniport Water Project with IDS includes costs for 
supplemental wells needed to meet peak demand and to supply additioual water during drought years. 

Tlie cost estiniate contained in Table 5-3 includes the satlie projects identified in the BMP 2000, but with 
cost estiniates updated to Spring 2001. Tlie updated costs reflect the result of bid estimates received for 
the Harkins Slough Project and additional information collected behveen the distribution of the Draft 
BMP 2000 and this document. Ach~al itiiplementation costs may valy from tlie costs shown due to 
schedulitig, desig~l lnodifications or other actions. 
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Table 5-3: BMP ZOO0 Alternative Cost Estimate 

Project Element ($ Millions) 
Coastal Distribution System I $34.4 
Conselvation (7-year) T-., i 
Harkins Slough Project with Harkins Siouqh Recharge Basin 1 $6.6 .- 
Murphy Crossing with Recharg . e Basins I $b.b 

I Water Project (4,000 AN) I $19.2 
lm~ort Water Project with Inland Distribution System, CVP contract purchase lt,17 A 

I T l L , ' ?  and supplemental Wells 
Subtotal $185.8 

1 Sale Cost @ 1.0% 1 $1.9 
I Water Grant (Title XVI) $(20.0) 

Annual ( 
Total Annual Cost 
Income from PVWMA Deiiverv Charaes on Cust omers Receivina Delivered Water @ $92 

-- 

~ s t  I $167.6 
hnualized Capital Cost at 6% for 30 years $12.2 

1 & M Costs I $4.4 
$16.6 

A. -. 

Notes: 
1. Spring 2001 construction costs. 
2. Capital Recovery Factor (NP) for 6% at 30 years is 0.07265. 
3. Cost estimates include a Constn~ction Contingency of 20%, EnginecringlLegaWAd~niflemiits Colltingency of 17.5%, and 

Environmental and Pennitling Contingel~cy of 5%. 
4. Cost per AFsilown asnmles (total ann~ml costs minus total annual avoided cost ofpnmping) dividcd by con~bined 

sustainable yield. 

- - 
per AF (18,500 AFY) 
Adjusted Total Annual Cost 
Combined Sustainable Yield (AFY) 
Cost per AF ($/AFIa 
PVWMA Delivery Charge for customers Receiving Delivered Water ($/AF) 
Cost per AF plus PVWMA Delivery Charge for Customers Receiving Delivered 
Water (WAF) 

In order to meet potential fuhlre increases it1 agricultural and urban water use, an additional 9,000 AFY 
(3,900 AFY of urban demand, plus 5,100 AFY of agricultural demand) of supplies must be identified and 
secured for develop~netit to occur. Local supply options to meet this demand could include College Lake, 
Watsonville Slough, and expanded recycled water use. However, tlie most cost-effective alte~mative 
would be an increase in the amount of i~ilported CVP water. This would require purchase of additional 
CVP supplies a~id expansion or rnaxin~izatio~i of the existing coastal or inland distribution systems. It is 
also expected that this will increase the required ~in~nber  of supple~nental wells, particularly if water 
deliveries fro111 CVP average 60% of the CVP contract entitlement. It is not expected that an increase in 
CVP deliveries would require additional pumping (CIIZM Hill, 1997). 

p1.1 

$14.9 
64,000 
$233 
$92 

$325 

Although expanded conveyance, distribution and supply facilities are required to meet future detnands, 
these facilities have not bee11 qua~itified in detail. For esti~nation purposes, it was assullied that the uuit 
cost of these additional facilities would be siniilar to tlie unit costs of facilities evaluated iu this docutnetit 
Tlie cost for increased distribution service area was based 011 tlie CDS cost estimate, assunling a similar 
$/AFY illlit cost. Tlie ~nit~iber of additiotial supple~nental wells was assunled based on tlie percent 
increase in CVP contract entitlement. Prelimina~y cost estimates for these facilities are sunlmarized it1 

Footnotes: 
a. Cost to growers penping from the groundwater basin. 
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Table 5-4. It should be noted that expausio~~ of the water delivery capabilities mould be it~cremental in 
nahlre, and would staged to resl)oiid to iucreased demands on as as-t~eeded basis. 

Table 5-4: Additional Facilities Required to Meet 2040 Agricultural and Urban 
Demand 

wellsb I I I 
Total Capital Cost $32.6 
Footnotes: 
.I. i:nit cost c j t i~~ i .~ l c  b.!jcJ OII co~,s~r~tction oi,i S34 4 n,illir>n CI)S sclv~ng 18,500 r\l:Y. 
I. 'I  lte l1~1111llcr o i d t l t l ~ l t ~ ~ t : t l  \vellr \<as insc,l on ;I l ~ n c , ~ r  r.>tilnate oscul11111,: 15 a.clls 10 > L I I I I ) I ~  ~ ~ I ) I O X I I I I : I I C ~ ~  I t l l fof t l ,~  IIC~I(  

Cost ($ Millions) 
$11.7 
$16.7 
$4.2 

llour demand for an 18,500 AFY CDS. No additional wells are provided for reliability. Loaded unit cost for supple~neatal 
wells includes filtration treatment, pipelines, well, and land purchase of I acre. Estin~ates also include 20% contingency, 

Loaded Unit Cost 
$1,3OO/AFY 
$1,86O/AN 

$530,00O/well 

I tem 
CVP Contract 
Increased Distributiona 
Increased Supplemental 

17.5% engr/legaWadmildl,emlifting, and 5% environmental and permitting contingency, 

Quantity 
9,000 AN 
9,000 A N  

8 wells 

Kev Poirils orid Inrpleri~er~fafiorr Issrtes: 

Presented below is a suli~l~iary of key poiuts and i~liplementation issues regarding this alter~iative: 

Utilizatiou of the IDS for in-lieu groundwater ballking aud delively of C W  water will improve water 
quality to many faln~ers in the inland portion of the basin. Numerous far~llers in this area pump 
groundwater with TDS concetltrations above 900 mg/L. Suppletnenting this source with CVP water 
would be expected to iulprove crop yield and soil drailiage as well as increase groundwater levels. 

I11 addition to pumping benefits previously discussed, the 60-inch import pipeliue with a maxinlum 
flow rate of 75 cfs provides sufficieut flexibility in the event additional water supplies are required. 

Rights to water fioln a Pajaro River diversion at Murphy Crossilig have yet to be obtait~ed, and were 
challenged by DFG. 

Harkins Slough supplemental wells aud colu~ections mill provide peaking supply for the distribution 
systetil until additional supplemental supplies call be developed. Ouce these supplies are developed, 
these ~vells would continue to provide peakiug supply for the entire CDS. 
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5.2 Local-Only Alternative 

The objective of the Local-Only Alterilative (LOA) is to eli~ni~iate seawater intmsion tbrough the 
impleinentatiotl of local water supply projects aud demand lnallagetneut measures, witl~out importation of 
water from outside the basin. Demand managemellt measures iticlude high levels of coiiseivatioil above 
those ideiitified in WC 2000. 

It1 developing the LOA, it was recognized that the overall quality of water su1)plied to growers would be 
less than the identified objectives, siuce a higher portion of the overall water supply is coinposed of 
recycled water. Therefore, the identified water quality objectives were not adopted as an objective of this 
alternative. Instead, the general aim of the LOA is to provide water quality that avoids a sigi~ificat~t level 
of imnpact to agricultural production. 

The LOA i~lcludes the follo\ving water supply projects and demand manageinent plan: 

Coastal Distributioil System; 
Consei-vation: 7-year plan (5,000 AFY); 
Additional Conservation (5,000 AFY); 
Expanded College Lake with Pinto Lake, Corralitos Creek, Harkills Slough, and Watsonville Slough 
Diversions, and Aquifer Storage and Recovely (6,700 AFY); 
Recycled Water Project with Harkitis Slough andNorth Dunes Recharge Basin (7,700 AFY); and 
Land Fallowi~lg (Achieved with annual agriculh~re laud leases of 2,200 acres basin-wide.) 

The proposed locatiol1 of these facilities is shown in Figure 5-3. 

The Local-Otlly Alternative would lllaxiinize the use of recycled water by consti~~cting an additioilal 
percolation basin as well as use of the Harkins Slough recharge basin for seasonal storage of recycled 
water. The proposed North Dutles recharge basin and injectiolllextraction mells would be located 
approxi~nately 1,500 ft soutl~~vest of the intersection of Sunset Beach Road and San Andreas Road. This 
would allow use of approximately 7,700 AF of ammal recycled water for irrigation in the Pajaro Valley. 
Tile total yield of the Expanded College Lake Project with supplemental elelnellts was estimated to be 
6,700 AFY based on hydrologic analyses co~llpleted by the PVWMA, providing a total additional supply 
of approximately 14,400 AFY. 

Additional conservatioil of 5,000 AFY was then assunled, increasing total agriculh~ral and urban water 
conservatioll to 10,000 AFY (9,000 AFY agricultural and 1,000 AFY urban conservatio~~) or 
approxiiuately 14% of culreut overall PVWMA demands. The cornbilled coi~servatioil is summarized in 
Table 5-5. Water use factors for various agricultural crops were reduced to accoullt for either increased 
coiisel-vatioil or reduction in tmtnber of crop rotatiol~s, Modeliug of the alternative was tlle~l cotilpleted 
with the PVIGSM to deteriiline sustainable grouudwater basin yield. 

The Local-Onlv Alternative was modeled with the PVIGSM utilizilln the local water suuulv uroiects that .. . .  . . . 
protlucc at1 average yield of 14,400 ,\l:Y, wit11 co~~scrv:ilion :and !lo Itant1 liallo\ving. I'Vl(iSI\l results 
from tliis scc~~ariu sho\\,etl sig11ilicii111 basin i~~ iba la~~ce  iind S C ~ I \ V ~ I I C ~  ~ I ~ I ~ L I S ~ O I I  r~s~iltitlg fro111 i ~ i s ~ ~ f f i ~ i ~ ~ i t  
water supplies, reduced iiifiltratioll of surface water sul)plies, aud the itllpact of hydrologic col~ditions 011 
surface water supplies. As a result, de~naud rnallagelnellt tec1111iques above those modeled, such as those 
ideutified in section 3, were required to briug the basill into balake and eli~ni~late seawater iutmsion. 
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A second model lull was utilized to detel~l~i~le the required level of laud fallowing necessaty to meet these 
objectives. Based on lllodelil~g iterations, tbe LOA would require the equivalent of 2,200 acres of basin- 
wide agricultural land fallowiug it1 addition to the assul~led 14% consel-vation ~vitthin the PVWMA service 
area in order to balance the basin. This land fallo\ving reduces the overall basin water demand by 
approximately 3,000 AFY. Modeliug illput assutnptions are suultnarized in Table 5-5. 

Table 5-5: PVIGSM Modeling Input to Achieve Basin Balance for LOA 

Item I Assumption 
Total Agricultural & Urban Consewatlon 1 10,000 or 14% (of Current Water Use) 
Agricultural Land Fallowinga 1 2,200 acres 
Footnotes: 
a. The redoction In water denland due to land fallowing is in addition to other water co~lserwtion, 

Notes: 
1. The PVIGSM model assumes this result to be equivalent to 14,400 AFY from the l~ydrologic model. PVIGSM intricacies 

limit the input of the exact value. 

As previously discussed in Section 2.8.2, the basin sustail~able yield assuming coastal p u ~ ~ ~ p i u g  reductious 
and an extremely dependable supplemental supply is 48,000 AFY. However, when supplemelltal 
supplies are hydrologically dependent, the basin sustaiuable yield deceases as groulldwater pumping 
during drought or below nortllal years is increased to meet demand. Due to the l~ydrologic dependency of 
local surface water supplies, coupled with tlle low yield of supplemental supplies, the sustaiuable 
groundwater yield for the LOA has bee11 estimated to be 42,000 AFY. Includiug demand managetl~eut 
measures aud the supplemeutal supply yield associated with the LOA, the supply aud demand in the 
PVWMA bou~lda~y would be balanced at 56,000 AFY. 

This sustaiuable yield estimate is based on the anticipated reliability of the various supplies, creatio~l of 
the hydrostatic barrier and modeling assumptiotls. With developtnel~t of the Recycled Water Project, the 
Hal.kins Slough aud North Dunes Recharge Basins, aud the Expanded College Lake Project, the total 
yield of tlle capital projects associated with this alteruative was estimated to be approximately 14,400 
AFY. This represents a total sustaillable yield for all supplies of 56,000 AFY. The water balance 
objective for this alternative is summarized in Table 5-6. 
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Figure 5-3: Map of Local-Only Alternative 
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Table 5-6: LOA Water Balance Objective 

Water Supply Objective I 
Existing Basin Sustainable Yield 24,000 
Increase in Sustainable Yield due to Coastal Pumping Management, demand I 18,000 I 

A flow schematic for the LOA is shown in Figme 5-4. 

management, and land fallowing 
Expanded College Lake with Pinto Lake, Corraiitos Creek, Harkins Slough, 
and Watsonviile Slouqh Diversions, and ASR 
Recycled Water Project with Harkins Slough and North Dunes Recharge Basin 
Total Supply Objectivea 

Operationally, the Local-Only Alternative would nlaxitnize recycled water use, and at times will deliver 
up to 100% recycled water, which would result in TDS concentrations of up to 900 mg/L. This scenario 
is nlost likely during the begi~ll~illg aud end of the irrigation season. During these periods, water demands 
are nearly equal to the recycled water flow that is not directed to storage, atld recycled water will 
comnprise the entire water supply in many areas. The recycled water facility produces a daily average 
supply of 7 million gallons per day (RMC, May 2001). On an alnlual basis, local fanners would directly 
use approxi~nately 3,000 AF of this water. 

6,700 

7,700 
56,000 (rounded) 

During low denlaud periods, nearly the entire recycled water treatment plant flow would be diverted to 
the North Dunes and Harkins Slough recharre basins. The Recycled Water Project with Harkins Slough 

Footnotes: 
a. Values rounded to hvo significant figures or to the nearest tl~ousand to represent the values sigl~ificant accuracy. 

- - 
and North Dunes recharge basins are described in Section 4.5. 



,; 4,700 AFY Direct Use 

Figure 5-4. Local-Only Alternative Schematic 
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The Local-Only Alternative would reroute water fro111 the Harkins Slough and Watsonville Slough pump 
stations to College Lake, where it rvould be combined rvitll water f io~n College Lake, Corralitos Creek, 
and the Pinto Lake Diversion for ASR. Storage of water from the Harkins and Watsonville Slough 
Projects will require a couveyance pipeline from the sloughs to College Lake. The pipeline mould selve a 
dual purpose of conveying water from the slouglts to College Lake for treatment and injection, then later 
delivery of water from the ASR wells to the CDS during the irrigation season. At College Lake, the water 
would be treated and then injected into the groundwater basin through wells located along a parallel 
conveyance pipeline. The Expanded College Lake P~oject could also provide storage for direct use. 
During the irrigation season, water would be pumped from the ASR wells and blended with recycled 
water extracted from the recharge basins plus recycled water directly produced at the WWTF in the pla~lt 
clearwell. A central punip station would deliver the blended water to the CDS. 

The entire CDS would be const~ucted for the Local-Only Alternative although on average ouly 14,400 
AFY of supply would be available. Consttncting the entire CDS would allow for increased agriculture 
during above norulal rainfall years when additional water would be available froni local supplies, and 
would allow the land fallowiug to be nloved throughout the CDS area. 

During above nor~ilal and wet weather years, additional available surface water supplies would be stored 
in College Lake and injected into the groundwater basin. ASR would normally provide only seasoual 
storage, but during wet years there could be some carryover of injected water to the following year. 

During severe d ~ y  years, little or no surface water supplies would likely be available. Therefore, the 
PVWMA would puli~p banked water fronl the ASR wells. Without surface water supplies, groundwater 
and recycled water would be the sole source of available supplies. Therefore, salinity and SAR levels are 
likely to be extrenlely high during dry periods. 

Table 5-7 summarizes the overall cost estimate for the Local-Only Altert~ative. This alternative bas an 
estimated capital cost of $127.5 million, with an anuual0 & M cost of $G.G million. Tlie annual 0 & M 
cost includes $3.3 million for land fallowing leases based onunit cost of $1,500 per acre. Land leases 
were assumed to be the mnechanism of land fallowing. 

The estinlated cost of additional conse~vation bas a present woltli of $1.7 tilillion and was deter~nined 
based on the unit cost of conse~vation efforts outlined in WC 2000. Althougli additional conselvation 
may have a higher nnit cost than that of the WC 2000, without additional data, a unit cost eqnal to that of 
the WC 2000 was used. The cost of this additional consel~.ation is shown in Table 5-7. 
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Table 5-7: Local-Only Alternative Cost Estimate 

Footnotes: 
a. Land fallowing is assumed to be achieved througl~ land leases with an annual cost of $1,5001acre. 
b. Cost to growers pumping from tlle grox~ndwater basin. 

Notes: 
I .  Spring 2001 constmctios costs. 
2. Capital recovery factor (NP) for 6% at 30 years is 0.07265. 
3. Cost estimates include a Constn~ction Contingency of 20%, Engiaecrin&egaVAdt:/Permits Contingency of 17.5%, and 

Environmental and Perinittine Contineencv of 5%. - - .  
4. Cost for Recycled Water Project based on cost for conventional filtration and chlorination treatment processes. It does not 

include the exuected cost of reverse osi~~osis treatment prior to percolation, cost for the potable water supply required for 
~ ~ 

blending pritlr 11, purcc~l~tinn, or cost lo 11npr3vc n,.ncr ql~:ilily in inlcct lltc II\VQ(:B ~ : I S I I I  pl:m objrrl~\,c. 
5 .  Cost per /\I: sI~.n$ II n<rl.nlcs (total a~l11ll;:l CO,IS tli i l l l l ,  IUI:!~ :IIIIILI:II  GVOI~CJ  cost O I ' ~ I I I I I ~ I I I # )  tli!vittr.~l II)I c~nll~itlcd 

sustainable yield. 

The LOA has limited capability to fi~rther increase basin water supplies mithout construction of either a 
desalination or import water project. In order to meet auticipated future increases in agricultural and 
urban water use, an estimated additional 9,000 AFY (5,100 AFY Agricultural and 3,900 AFY Urban) of 
supplies lnust be identified and delivered or additional levels of demand matlagetnent tnust be 
ilnplernented to off-set supply increases tbat are s h t  of the additional 9,000 AFY of demand. Additional 
demand ~nanage~nent or local supplies could be imple~nented but are limited. Local supply projects may 
include the Mu~phy Crossing Project, Bolsa de San Cayetano Project, or a seawater desalination plant. 
Den~aiid lnauagetnent options include purchasing additional agriculh~re lat~d leases to reduce demand. 
Howvevel; these options would be costly and are not cut-rently viewed as feasible or realistic. 

There are no other obvious projects or management strategies to supply increases in urban water demand 
tluoough constroction of the LOA witl~out developing a desalination plant or a water supply project 
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involving imnportation of water from outside the Pajaro Basin. All opporh~llnities for local supply 
developn~ent involve costs greatly exceeding those available from a CVP supply. 

Presented below is a sullunary of the key points and in~plementation issues regarding this alternative: 

Itnplementation of the Local-Only Altelnative will face a t~un~ber  of significant regulatoly and 
socioecono~omic challenges. The proposed Watsonville Slough, Pinto Lake, Corralitos Creek, and 
Expanded College Lake Projects will require extensive regulatoly perlnitting efforts. No water rights 
have been secured for any of tbese projects. In addition, fishely issues and concerns may result in 
mitigation nmeasures that reduce the poteutial yield and illcrease the overall cost. 

The proposed recycled water percolation project and ASR project face additional i~nplen~entatiou 
issues due to a potel~tial degradation of existing groundwater quality and future beneficial uses of the 
grouudwater basin. As previously discussed, water quality frotu College Lake is a conceru and 
;~dclitio~~ol trcallneln nlily b: ~ccluirctl to rclnovc nitliltcs ;11it1 otl~cr cllctnicol constit~cui~ts bclbrc it call 
bc iniectetl into ~l ic  ground\vi~tcr :~(luil'cls. I I I  i ~ d d i t i ~ t ~ ,  it is cltlcel toill i i ~ l i ~  R\\'()Cl3 ;111(1 0t11cr 
regulatoly agencies would permit the percolatiou of tertiary treated recycled water without advauced 
treatment beyol~d Title 22 levels. The draft groundwater recharge regulatiol~s ge~~erally state that 
reverse oslnosis or equivalent treatment is required for percolation or i~~jection of recycled water 
(DHS, 2001). As the Local-Only Alternative is cul~ently configured, the recycled water to be 
produced at the WWTF does not meet this standard. Tertialy treatment with ~nicrofiltration wvould 
likely be required prior to reverse osmosis. The cost of additiol~al treatment facilities to meet 
potential regulatoly cotnpliance concerns is not included iu the LOA as it is presently configured. 

If required by DHS, reverse os~nosis treatment for ASR of College Lake water would increase the 
estimated capital cost of the LOA by at least $12.6 111illion aud alu~ualO & M costs by $0.6 million 
(Feeney, July 2001). Tlie capital cost assumes a 20% co~~struction contingency, 17.5% for 
engineeri~~g/legaVadministratio~l/per~~itti~g, and 5% for e~~vi ro tu~le~~ta l  and permitting. The aul~ual 0 
& M cost was calculated assumi~lg 5% of construction cost of the facilities and assun~iug pumping of 
5,400 AFY at I00 ft head and 80% efficiency. (If n~icrofiltration were needed as a pretreatment step 
for the reverse osmosis treatment, this cost would increase.) 

DHS requiremnents for reverse oslnosis treatment of recycled effluent that is percolated into the 
groundwater would add an estitnated $4.2 n~illion to tbe capital costs of the alternative and $0.2 
tnillion in annual O&M cost. The capital cost assu~nes a 20% construction contingency, 17.5% for 
engit~eering/legaVad~ni~~istratio~dper~~~itti~~g, and 5% for environmental aud pertnitling. The al1uual0 
& M cost mas calculated assuming 5% of col~struction cost of the facilities and assu~ni~lg pumping of 
3,700 AFY at 100 ft head and 80% efficiency. (If microfiltration were needed as a pretreattnent step 
for the reverse osn~osis treatment, this cost would increase.) 

The Local-Only Alternative may face opposition as a result of both water quality concerns and the 
amount of land fallowiug required to balance the basin. The land fallowi~~g alternative would have a 
sig~~ificant economic effect on the region in lost jobs, income, etc., though the maguitude of this 
itnpact bas uot been identified in this document. It is also u ~ ~ l a ~ o w n  if the PVWMA would have the 
ability to acquire land leases. Historically, ally fallowi~~g of farn~land has encountered strong 
opposition. 
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Water quality will also be a major issue, as farnlels can expect to receive water TDS concentrations 
as high as 900 mgll during portions of the year. This is a higher TDS concentration than would be 
delivered by any of the other alternatives and is above the goal of 500 mgll. Desalination treatnlent 
could be added to reduce salinity, however, this mould result in significant increases in capital and 
O&M cost. 

. Harkins Slough supplemental wells and connections ~vonld be a telnporaly base load supply of water 
to the distribution system until sufficient supplemental supplies can be developed. Once these 
supplies are developed, these wells call serve as additional supplemental wells for the entire 
distribution system. 
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5.3 Modified Local Alternative 

Tliis alternative builds upon the coniponents of the Local-Only Alternative, but maxi~nizes the Inore 
feasible local projects and supplenients tlietn with a nlini~nutn quantity of imported water. The concept 
behind this alternative was developed based on input from local stakeholders. 

The Modified Local alteniative eliniinates land fallowing, replaces tlie Expanded College Lake Project 
with suppleniental supplies with the s~naller College Lake Project, and reduces the quantity of percolated 
recycled water. In addition, the high levels of conse~vation were reduced to coincide with conservation 
estiinates in tlie WC 2000. This alternative uses tlie folloming denland ~nanage~nent options and water 
supply projects: 

Coastal Distribution System; 
Conservation: 7-year Plan (5,000 AFY); 
Harkins Slough Project with Harkitis Slough Recharge Basin and Supplemental Wells (1,100 MY) ;  
Watsonville Slough Project with North Dunes Recharge Basin (1,200 AFY); 
Recycled Water Project with direct use and storage in tlie Southeast Recharge Basin (6,000 AFY); 
42-inch Import Water Project witli ASR (Injection and Extraction Wells) (6,900 MY); and . College Lake mith Pinto Lake Diversion (1,800 AFY). 

Additional details on each project, including water quality and yield are discussed in Section 4. A figure 
showing the location of physical facilities is included as Figure 5-5. The objective of this alternative was 
to elin~inate seawater intrnsion and balance the current agricultc~ral and urban denland of tlie basin. 

Consel-vation measures identified as a part of the Modified Local Alternative are the same as other 
alternatives being considered (except for tlie LOA), and result it1 water conservation of 5,000 AFY. Tliis 
level of conservation reduces curl-ent groundwater demand to 64,000 AFY, ossuriiirig rlofirtrlre increcrses. 
The water quality objective of the Modified Local Altel.native is intended to be consistent with tlie water 
quality objectives identified in Section 2. However, the quantity of recycled water to be used in this 
alter~iative will niake it difficult to meet the desired salinity and SAR water qnality criteria. 

As previously discussed in Section 2.8.2, the basin sustainable yield assuming coastal puniping reductions 
and an extremely dependable s~~pplemental supply is 48,000 AFY. However, as discussed earlier in 
Section 5, when supplenlental supplies are liydrologically dependent the basin sustainable yield decreases 
as groundwater puniping during drought or below nortnal years is increased to meet demand. 

Due to the hydrologic dependency of local and inlpo~ted surface water supplies, the sustainable yield of 
the gronndwater basin following inlplenientation of the Modified Local Alternative is estinlated to be 
approxi~nately 47,000 AFY. With const~uction of the Southeast Dunes Recharge Basin for storing 
recycled water, the Watsonville Slough with Nottli Dinies Recharge Basin, College Lake witli Pinto Lake 
Diversion, and Harkins Slough, tlie estiniated average annual CVP water required to balance the basin is 
6,900 AFY. Assu~ning an average CVP annual delivety of 60%of contl-act entitlenlent, tlie PVWMA will 
need to secure water contracts for approxinlately 11,500 AFY to meet this demand. Total supplemental 
yields fro111 the capital projects associated with this alternative were estimated to be approximately 17,000 
AFY, representing a total sustainable yield for all supplies of 64,000 AFY. 
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Figure 5-5: Map of Modified Local Alternative 
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Altl~ough 17,000 AFY is the total qnantity of suppleti~ental supply required to balance the basin, 
approximately 18,500 AFY of water must be delivered to the CDS in order to develop a llydrostatic 
barrier resulting in sustainable groundwater putnping of 47,000 AFY. Therefore, on average at least 
1,500 AFY would be pumped fro111 supplemental wells east of Highway 1 and delivered to the CDS. 

The water balance objective of the alternative is shown in Table 5-8 

A flow schematic for the Modified Local Alternative is shown in Figure 5-6, 

CVP water and recycled water will be the major sources of water supply for the Modified Local 
Alternative. CVP supplies would be utilized by the CDS both directly and via ASR. 

During normal and above-normal rainfall years, recycled water would be coliveyed to a blending facility 
located near the intersection of Highway 1 and the Pajaro River for blending with t l~e  col~~bined 
CVPICollege Lakelpinto Lake water prior to distribution. Water extracted from the Harkins Slough 
Recharge Basin would be blended witliin the San Andreas portion of the CDS. CDS deliveries assist in 
the creation of the coastal hydrostatic barrier. Available CVP water above and beyond the total water 
denland would be filtered and injected into the groundwater aquifers. The ASR mells would be located 
along the I~nport Pipeline aligmnent, altl~ough exact locations of the wells and well treatment facilities 
have not been determined. 

T a b l e  5-8: Modified Local Al terna t ive  W a t e r  Balance  Objec t ive  

Water Supply Objective 

Water  Demand Objective 
Current Agricultural 
Current Urban 
Total Demand 
Corralitos Creek Filter Plant 

AFY 
59,300 
12,200 
71,500 
1,100 

Footnotes: 
a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy. 

Other Surface Water Diversions 
Remaining Demanda 69,000 (rounded) 
Future Agricultural and Urban Water Conservation 
Total Demand Objective 

Harkins Slough 
Watsonviiie Slough with North Dunes Recharge Basin 
College Lake with Pinto Lake Diversion 
0 
Import Water Project 
Total Supply Objective 

In below-norl~ial rainfall years, CVP allotlnents plus local water supplies will not meet CDS water 
detnands. Therefore, CVP water previously stored in the grou~idwater basin would be pu~i~ped fro111 the 
ASR wells and delivered to the CDS through the Iniport Pipeline. During severe dly-weather years, as 
little as 10% of CVP contract entitlement might be available. This supply would be distributed during the 

1,100 
1,200 
1,800 
6,000 
6,900 

64,000 
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high-demand months to meet peak agriculh~ral demands and minimize tlle required nmnber of extraction 
wells. It is assumed that no water from 1~ydrologically dependent local supplies would be available. 
However, water from tlie Recycled Water Project would be available. Based on assumptions of coastal 
demand and assunling ASR wells would provide supply to meet half of the peak hour demand, it is 
estinlated that al~proximately 17 i~ijectio~~/extraction wells would be ueeded1. 

This alternative is currently assunled to deliver water to tlie CDS only. It does not include provisions to 
serve areas within the illland area. Areas impacted by the i~ljectio~l/extraction wells or the CVP pipeline 
would not be permitted to connect to the pipeline until sucli time as additioual supplies could be acquired. 

Recycled water provides a highly reliable supply for tlie Pajaro Valley. Operationally, the project would 
supply 4,000 AF for direct use and percolate approxinlately 2,000 AFY into the shallow groundwater 
aquifer via the three Dunes recliarge basins. The reason for the intermixing of water is that water mould 
be conveyed from the Harkins Slough, Watsonville Slough and WWTF to the three recharge basins 
tlvougli a cotiin~on pipeline. This would reduce the percentage of recycled water percolated in any one 
basin, which brings the proposed project closer to cotnpliaoce wit11 draft DHS groundmater recharge 
regulations that require recycled water to be no more than 50 percent of the water it~jected or percolated 
into the groundwater basin. Extraction wells located along tlle perinleter of the recharge basins would 
extract water during the irrigation seasou and would provide a peaking supply to augment CVP supplies. 
Groundmater storage for these supplemental supplies would be seasonal wit11 percolation occu~~ing ill the 
winter months and extraction occurring during the i~~igation season. 

Tlle College Lake Project would capture runoff from tlie College Lake Drainage area plus diverted water 
fi0111 the Pinto Lake diversion. Operationally, water from College Lake would be the first supply utilized 
duriug the irrigation season allowing for agricultural production once the lake is drained. College Lake 
water would be treated then delivered to tlie CDS by a pipeline that co~i~lects College Lake to the In~port 
Water Pipeline. Water collected by the College Lake Project would be directly used, following filt~ation 
at the College Lake treatment facility. 

The Modified Local Alternative relies mainly on supply fi0111 the Import Project and the recycled water 
facility. A significant portion of the cost is associated with constmction of the impolt pipeline aud 
associated facilities and purchase of CVP contracts. The cost of the 6,900 AFY average annual CVP 
water contract is estimated to be $9.0 million. This cost is included in the cost of tlie 42-inch Imnpo~t 
Project with ASR. In addition, the cost for the 42-iuch Import Water Project with ASR includes treatment 
facilities that are expected to be required prior to injection of CVP supplies. 

Table 5-9 sun~marizes the estimated cost of the Modified Local Alternative. Assuming the PVWMA 
acquires a $20.0 niillion Title XVI recycled water grant, this alternative has an estinlated capital cost of 
$147.6 million, wit11 an annual O & M cost of $4.7 million. 

I Assumed 2 of the 17 wells were standby, for added reliability. It was also assumed that arcas would not be in~pacted by 
drawdown associated with the pumping due to build up of groundwater levels, tl~erefore allowing existing wells to continue 
operation. 



Pinto Lake Diversion 

400 AFY Direct Use 

Modified Local Water Supply Sources 

Figure 5-6. Modified Local Alternative Schematic 
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In order to meet anticipated filhlre increases in agricultural and urban water uses, at1 additional 9,000 
AFY (3,900 AFY of urban demand, plus 5,100 AFY of agricultural demand) of supplies ~nnst  be 
identified and delivered. The cost-effective local supply options tnay include Muq311y Crossiug and 
expanded recycled water nse, tllough water qnality fro111 these two sources would degrade the qnality of 
delivered water. It is expected that the lnost cost-effective alternative would be via additional supplies of 
CVP water. This would reqnire purcl~ase of additional CVP contracts, and expansion or maximization of 
the existiug CDS or co~~struction of a portion of the IDS. It would also increase the nu~nber of ASR wells 
required for banking of CVP water. 

This increase in CVP deliveries would probably seqnire additional pumping, or constmction of a pipeline 
larger than the proposed 42-inch pipeline, based on  nodel ling conducted at 75 cfs. Construction of a 42- 
i11c11 pil1cline potr.~ui:~lly li~nils (:VP tlcliveries. Costs for p111npi11g ant1 I ) L I I I ~ ~ )  S I : I I ~ O I ~ )  lla\v 1101 heen 
clctc'~ lni~~scl, tllougl~ 1,rcviuus ~noclcli~lg by C'112hl I l i l l  il~tlicatcs lh:~l ;I I;ivge tlianlctcs ~~il~:li~ic \\'itl~ol~t - .  
pumping may be more cost effective than smaller diameter pipelines that required pumnping. 

Table 5-9: Modified Local Alternative Cost Estimate 

Footnotes: 
a. Cost to growers pumping fronl the groundwater basin. 

Notes: 
1) Spring 2001 construction cost. 
2) Capital recovery factor (Ail') for 6% at 30 years is 0.07265. 
3) Cost estimates include a Constn~ction Contingency of 20%, Engineeri~l~egal/Adn~inlpcr~l~its Contingency of 17.5%, and 

Environmental and Permitting Contingency of 5%. 
4) Cost for Recycled Water Project based on cost for conventioaai filtration and cl~lorination treatment proccsscs. Cost does 

not include cost for reverse osn~osis treatment prior to percolation, or cost required to ensure conlpliance of blended water 
with basin plan objectives. 

5 )  Cost per AF shown assumes (total annual costs minus total annual avoided cost ofpumping) divided by combined 
sustainable yield. 
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Althong11 expanded conveyance, distribution aud supply facilities are required to meet the future demand 
conditions, these facilities have not been quantified in detail. For estimation purposes, it was assumed 
that the unit cost of these additional facilities would be similar to the unit costs of facilities evaluated in 
this document. The cost for increased distribution sewice area was based on the CDS cost estimate, 
assuming a similar SIAFY number. The number of additional itijection/extraction wells mas assumed 
based on the percentage increase in CVP contract entitletnent. Prelin~inaly cost estin~ates for these 
facilities are suni~narized in Table 5-10. 

Table 5-10: Additional Facilities Required to Meet 2040 Agricultural and Urban 
Demand 

Injection/E~traction~~~ I I I 
Total Capital Cost $34.0 

I t e m  
CVP Contract 
Increased Distributiona 
Increased 

Footnotes: 
a. Unit cost estimate based on construction of a S34.4 million CDS serving 18,500 AFY. 
b. The number of additional wells was based on a linear estiniatc assumine 15 wells to s~~nvlv avuroxiniatelv half of the neak 

Pwsented below is a sumuialy of the key poiuts and itiiple~~~entation issues regarding this alternative: 

Quantity 
9,000 AN 
9,000 AN 

8 wells 

A 42-inch Import Pipeline with maxininm flow rate of 40 cfs could allow delive~y of f i~h~re  increased 
water supplies. I-Iowever the arlloutlt of needed m~derground storage would be significant because the 
lin~itil~g flow rate ~vould be insufficient to meet deinaiids during the irrigation seasou. Therefore, it 
may be advisable to illcrease the size of the pipeliue to allow for additional conveyance capacity 
during the irrigation season. An alternate solution mould include construction of a pump station, but 
as previously stated this would probably be a higher cost alternative on a life cycle basis. 

Cu~rently, no water will be delivered to inlaud areas in the currently defined altei~iative. However, 
the Import Pipeline alignment with a larger pipeline would make it vely practical for inland growers 
to receive CVP water. 

Loaded Unit Cost 
$1,30O/AN 
$1,86O/AN 

$700,00O/well 

Rights to water from the College Lake have yet to be obtaiued, and were challenged by DFG and 
NMFS. It is ~ I ~ I O W I I  how the resolutiol~ of this issue will i~iipact imnpleme~ltation of this alternative. 

Cost 
$11.7 
$16.7 
$5.6 

Water rights applications for Watsonville Slough and Pinto Lake have yet to be filed with the 
SWRCB. Securiiig water rights for the diversions is a significant effort due to expected challenges 
from etiviro~ltnental agencies. 

Direct use of filtered College Lake water niay still lead to PI~~~toplrtI~orcr probleliis for local strawberry 
farl~iers. If this water cannot be directly used, yield will be reduced and alternate water supplies or 
treatment n~ust be identified. 



Pajaro Valley Water Management Agency 
Revised Basin Management Plan 

Page 5-26 

5.4 Modified BMP 2000 Alternative 

This alternative presents a potential ~i~odification of the BMP 2000 alternative based on input from local 
stakeholders. This alter~~ative reduces the diameter of the CVP pipeline by one noininal size tllrough in- 
basin storage via ii~jectiotl/extraction (ASR). Other non-CVP piojects were also modified fro111 the 
original BMP 2000 alternative to maximize their cost-effectiveness. In addition, the M~iiphy Crossing 
and IDS projects were elinlinated and 64,000 AFY of water is provided after conservatioi~ with no 
allowai~ce for future needs. 

The goal of tbis alternative is to meet the identified objectives for water quality, address regulato~y issues, 
and develop reliable supplemental supplies at the lowest overall unit cost. The most feasible projects aud 
policies were selected, aud an alteriiative ide~~tifying the operational strategy for utilizing water from the 
various projects mas created. 111 addition to the identified capital projects, conservation was selected for 
delllalid management. Land fallo~ving was not selected as a preferred policy, due to the expected 
economic impacts to the local ecoilomy. This Modified BMP 2000 alteri~ative consists of the following 
demand mailagetilent policies and water supply projects: 

Coastal Distribution Systeln; 
Conselvation: 7-year Plan (5,000 AFY); 
Harkins Slough Project with Harkitls Slough Recharge Basin and Supplelnental Wells and 
Connection (1,100 AFY); 
Recycled Water Project (4,000 AFY) and 
54-inch Imnport Water Project with ASR (1 1,900 AFY). 

Additional details on each project, including water quality and yield are discussed in Section 4. A figure 
showing the location of pllysical facilities is included as Figure 5-7. The objective of this alternative is to 
elin~inate seawater i~~trusioil based on a current water use of 71,500 AFY. With existing si~pplies from 
the Corralitos Creek Filter Plaut and other surface water diversions, the total groundwater deti~and is 
69,000 AFY. 

Conselvation measures for the WC 2000 were identified as a part of the Modified BMP 2000 Alterl~ative. 
The expected water conselvation of 5,000 AFY would reduce groundwater demand to 64,000 AFY 
assu~ning no f i ~ h ~ r e  increases. 

As previously discussed in Section 2.8.2, the basill sustainable yield assuii~ing coastal putnpitlg reductioi~s 
and an extren~ely dependable supplenleiltal supply is 48,000 AFY. However, when sul~plemental 
supplies are l~ydrologically dependent, the basin sustainable yield deceases as groundwater pumping 
during drought or below nonual years is increased to meet demand. 

Due to the l~ydrologic dependency of local surface and imported CVP water supplies, the sustainable 
yield of the groundwater basin following implementation of the Modified BMP 2000 alternative is 
estimated to be approxiiiiately 47,000 AFY. With constsuction of the Recycled Water Project plus the 
existing Harkins Slough local supplies, the estimated average atlil~~al CVP water required to balance the 
basin is 11,900 AFY. Assuming an average CVP aiulual delivery of 60% of contract entitlement, the 
PVWMA will need to secure CVP water contracts of approximately 19,800 AFY to meet this need. Total 
suppleme~ltal yield of the capital projects associated with this alternative were estimated to be 
approximately 17,000 AFY, representing a total average sustainable yield for all supplies of 64,000 AFY. 
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Figure 5-7: Map of Modified BMP 2000 Alternative 
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Although 17,000 AFY is the total quantity of supple~nental supply required to balance the basin, 
approximately 18,500 AFY ofwater tnust be delivered to the CDS in order to develop a hydrostatic 
ba~rier resulting in sustainable groundwater pumping of 47,000 AFY. Tlierefore, on average at least 
1,500 AFY would be punlped from supplenlental wells east of Higlnvay 1 and delivered to the coast 
distribution system. 

Tlle water balance objective of the altelllative is shown in Table 5-1 1. 

Table 5-11: Modified BMP 2000 Alternative Water Balance Objective 

Water Demand Objective I A N  
Current Agricultural 59,300 

:ural anu urvarl water ~urlservdourl I IJ,UUV) 

ective 64,000 

Current Urban 
Total Demand 
Corraiitos Creek Filter Plant 
Other Surface Water Diversions 

12,200 
71,500 
(1,100) 
(1,000) 

Water Supply Objective 
Existing Basin Sustainable Yield 
Increase in Sustainable Yield (Estimated) due to Coastal Pumping 

a. Values rounded to two significant figures or to the nearest thousand to represent the values significant accuracy. 

24,000 
23,000 

, ,Y"Y3C",C". 

ns Slough 
ter Project 
r Project with ASR 
y Objective 

Figure 5-8 sllows a flow scl~e~ematic for the Modified BMP 2000 alternative. 

1,100 
4,000 
11,900 
64,000 

CVP water would be the major source of water supply, and would be conveyed from the Santa Clara 
Conduit to the CDS for direct use aAer blending with recycled water at a blending facility, locatednear 
the intersection of Higllmay 1 and the Pajaro River, prior to distribution. Similar to the Modified Local 
alternative, CVP supplies would be utilized by the CDS both directly and via ASR wells. Water extracted 
from the Harkins Slough recharge basin would be blended within the Sa11 Andreas portion of the CDS. 



Harkins Slough 

ara Conduit 

,- 1 1  Annuai Averaae 

Watsonville Wastewater 
Treatment Faciliw 

4.000 A N  
Modified BMP 2000 
Water Supply Sources 

1 Water Source I Yield, AFY I 

Figure 5-8. Modified BMP 2000 Schematic 

CVP - Import Water 
Total 

11,900 
17,000 
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In average years, CVP deliveries plus water from the Harkins Slongh extraction !wells and Recycled 
Water Project would provide the water required to meet peak CDS demands. The ASR wells would be 
available to balance peak demands. 

During above-normal rainfall years, CVP allottnents plus supplies extracted from the Harkins Slough 
recharge basin and the Recycled Water produced at the WWTF are expected to nleet or exceed CDS 
demands. Therefore, CVP water above current de~nands would be stored in the groundwater basin by 
i~ljection utilizing wells located along the inlport pipeline alignment. The exact locations of the ASR 
wells have yet to be identified. Due to the lack of storage for recycled water and limited long-te~m 
storage for Harkins Slough supplies, these supplies would be utilized prior to utilizing the banked CVP 
water. 

In below-nonnal rainfall years, stored CVP water would be puniped frolorn the ASR wells would be 
utilized to augment surface water supplies and meet CDS demand. During the most severe dry-weather 
years, when as little as 10% contract entitlement might be available, all recycled water would still be 
available, and none would be available from Harkins Slough. Operationally, the 10% CVP entitlement 
would be distributed over the high demand months to reduce peak demaud, therefore reducing the number 
of extraction wells required to nieet the CDS demand. Based on assmuptions of peak coastal demand and 
assuming wells wvoccld provide half of the peak su~pply, it is estimated that approximately 17 wells with a 
2,000 g p ~ n  extraction rate would need to be const~~icted. This includes two standby wells for reliability. 

The a~ulual yield of recycled water for this alternative is limited to about 4,000 AFY by the recycled 
water facility daily flolv rates and the irrigation denland for recycled water. Due to the absence of 
seasonal storage, flow not directly used by the farmers would be discharged to the WWTF outfall. Water 
quality is also a li~niting parametel; given the desired TDS objective of 500 mng/L. Recycled water 
produced at the WWTF mo111d be blended with recovered water fioni ASR wells and CVP water to create 
a uniform water supply for the CDS that meets or exceeds the water quality objectives. Some minor 
storage of recycled water is provided to ti~axiinize recycled water during peak hour demands. 

CVP s ~ ~ p p l y  nlay not always be able to meet peak detnands due to pipeline flow limitations. However, 
punlping from the ASR wells can make up any shortfall. 

The Modified BMP 2000 alternative relies ~nainly on supply ofimpo~ted and recycled waters. A 
significant portion of the cost is associated with construction of the inlport pipeline and associated 
facilities and purchase of CVP supplies. The cost of the 11,900 AFY average annual CVP water supplies 
is estinlated to be $15.5 million. This cost is included in the cost of the 54-inch Itiipolt Project wit11 ASR. 
In addition, the cost for the 54-i~ich Inlport Water Project with ASR includes treattilent facilities that are 
expected to be required prior to injectiotl of CVP supplies. 

This altertlative 11as an estimated total capital cost of $138.3 inillion assurni~lg a $20.0 million Title XVI 
grant for the Recycled Water Project. The alternative mould illcur an ammalo & M cost of $4.3 millioi~. 
Table 5-12 suninlarizes the estimated cost cotnpotlents of the Modified BMP 2000 Alternative. 

In order to nleet anticipated fnture illcreases in agriculh~ral and urban water use, an additiotial9,OOO AFY 
(3,900 AFY of urban denland, plus 5,100 AFY of agriculhlral demand) of water must be delivered. The 
cost-effective local supply options include College Lake, Watsonville Slough, Murplly Crossing, and 
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expat~ded recycled water use. However, it is expected that the most cost-effective alten~ative would be 
additiol~al i~npo~ted CVP wvater. 

Table 5-12: Modified BMP 2000 Cost Estimate 

Footnotcs: 
a. Cost to growers pumping frotn the groutldwater basin, 

Notes: 
1 .  Spring 2001 constn~ction cost. 
2. Capital recovery factor (AIP) for 6% at 30 yean is 0.07265. 
3. Cost cstitnates include a Constn~ction Contingency of 20%, Eogineering/LcgaWAd~~~i~fle~~l~its Contingency of 17.5%, and 

Et~vironn~et~tal and Pennitling Contingency of 5%. 
4. Cost per AF shown assumes (total annual costs ~ninus total annual avoided cost ofpurnping) divided by cotnbined 

sustainable yield. 

This would reqi~ire purchase of additional CVP supplies, and expal~siot~ or niaxi~nization of the existing 
coastal systeln or developtnent of an inland distribution system. It wvo~~ld also increase the number of 
ASR wells required for ballkitig of CVP water. It is not expected that this increase ill CVP deliveries will 
require additional pumping, based on modeling co~~ducted at 75 cfs (CH2M Hill, 1997). 

Altliough expanded conveyance, distribution and supply facilities are required to meet future demands, 
these facilities have not been quantified in detail. For estilnation purposes, it was assunled that the unit 
cost of these additional facilities mould be sitnilar to the unit costs for such facilities as discussed in 
previous alternatives, and will be separately analyzed if and when needed. P r e l i ~ n i ~ ~ a ~ y  cost esti~nates for 
these facilities are sununarized in Table 5-13. 
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Key Points n~~rlI~i i~lenierr tat io~~ I;l.szies 

Table 5-13: Additional Facilities Required to Meet 2040 Agricultural and Urban 
Demand 

Presented below is a sutntnaly of the key points and implementation issues regarding this alternative: 

Under the Modified BMP 2000 Alternative, no water will be delivered to inlarld areas in the currently 
defined alternative. However, the Iinpo~t Pipeline alignment would make it vely practical for inlarld 
growers to receive CVP water, dependent up011 securing an additional source of supply. 

I tem 

CVP Contract 
Increased Distribution" 
Increased 
lnject ion/~xtract ion~~ 

The 54-inch pipeline with a inaxiinurn flow rate of 75 cfs provides flexibility to meet future deinands 
tl~rough procurement of additional CVP water supplies and constmction of expanded distribution 
systems. However, additional pumping inay be required for portions of the CDS. Const~uctiotl of a 
GO-inch pipeline might be substituted for the 54-inch pipeline at a lower life-cycle cost. 

Loaded Unit Cost 

$1,3OO/AN 
$1,86O/AN 

$700,00O/weil 

Quantity 

9,000 AFY 
9,000 A N  

8 wells 

Harkins Slough supplemental wells and connections will provide peaking supply for the distribution 
system until additional suppleinental supplies can be developed. Once tbese supplies are developed, 

Cost Estimate 
($ Millions) 

$11.7 
$16.7 
$5.6 

Total Capital Cost 

these wells would contin&to provide peaking supply for the entire CDS. 

$ 34.0 
Footnotes: 
a. Unit cost estimate based on constmction of a S34.4 million CDS serving 18,500AFY. 
b. The number of additional wells was based on a linear estimate assumil~g 15 wells to supply approximately half of the peak 

hour demand for an 18,500 AFY CDS. No additional wells am provided for reliability. Load unit cost for the wells 
includes filtration treatment, piveiines, wells. and land purchase of 1 acre. Estimates also include 20% contingency, 17.5% 
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5.5 Non-Economic Comparison of Alternative Strategies 

Each of the four alternative strategies discussed above nleet the pri~naiy objective of elilnit~ating seawater 
intrusion and balanciug tlie basin. To fi~rtl~er differentiate between the alternatives, additional project 
criteria were added to reveal the relative merits of tlie various strategies. These include: 

Can Meet Existing alid Future Water Needs; 
Li~uited Dependence on Out-of-Basin Water Supplies; 
Minimizes Regulatoly Hurdles; 
Meets Water Quality Goals; and 
Econolnic Itnpact. 

Each of the alternatives was ranked based on their ability to meet these criteria. Tlle ranking system was 
based on a plus (+) or lnit~us (-) scale wit11 plusltnitius (+I-) representing a neutral ranking. A plus score 
meant that the alternative inet that criteria, wvliile a ti~il~us score identified a failure to meet that criteria. 

A detailed analysis of the envirotunental iinpacts and associated mitigation measures for each altell~ative 
is included iu the Revised BMP Enviro~~mental Ilnpact Report that is being prepared by PVWMA. This 
EIR will be available for public review aud conunent it1 October 2001. 

A discussion of each criterion is provided below, followed by a sununary of tlie criteria comparisot~ 

5.5.1 Can Meet Existing and Future Water Needs 

Water usage in the Pajaro Valley is expected to increase in future years, based on population growth and 
agriculttilral crop changes. While f i ~ h ~ r e  conditions were addressed in previous sections for all four 
alternatives to the year 2040, it is expected that growth mill contiuue subsequent to that year. The greater 
the ability of tlie selected altelnative to provide the infrastrt~cture and water needed to meet these future 
demands, the higher the score for the alternative. 

Tlie Local-Only Alternative would not be able to acco~u~nodate fuhlre growth witl~out significantly 
greater capital investment in eitlier an ilnported supply or in desalination, and so it receives the lowest 
score. Tlie Modified Local Altenlative has seine room for expansion, but ollly tluough col~stluction of a 
puinp station or some other ~netl~od of expansion of the capacity of the Ilnport Pipeline. The other two 
options have larger i ~ n p o ~ t  pipelines to accolnmodate tlie conveyance of more water without the 
colistri~ction of new facilities. 

Another aspect of meeting existing ar~d futuse water needs is reliability of supply. The Local-Only 
Alternative includes a Recycled Water Project that will provide over 50% of the supplemental water 
supplies. This sul~ply ~vould be extremely reliable. Surface water projects ~vould provide tlie remaining 
supply for the Local-Only Alternative and would be highly dependent on hydrologic conditions. 

The BMP 2000, Modified Local, and Modified BMP 2000 alternatives include sulaller Recycled Water 
Projects that provide a reliable supply to tlie PVMWA service area. Tlie three alternatives also iuclude 
surface water projects that would likely produce limited yield during drought years aiid an itnpoit water 
project that would be subject to restrictions during drought years. However, this limitation is offset to 
some degree by the fact that an import pipeline and connection to the CVP would allow the PVWMA to 
purchase CVP water on the open market during drought years. Out-of-basin banking is another means of 
increasing the reliability of in~ported supplies. The Local-Only Alternative is incapable of obtaining 
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water ft.0111 outside the basin or providing an opportunity to partner wit11 another water agency it1 an out- 
of-basin arrangement. 

5.5.2 Limited Dependence on Out-of-Basin Water Supplies 

Water supplied from out-of-basin sources such as the CVP are not directly; controlled by the PVWMA, 
and are largely dependeut upon hydrologic and other factors outside its sphere of influence. This reduces 
the ability of the PVWMA to control this supply. A high score in this criterion represents higher 
dependeuce on in-basin supplies (limited dependence on out-of-basin sul)plies). 

The Local-Only Alternative relies exclusively on development of local water supl)lies, and the Modified 
Local Alternative relies heavily on development of local supplies. The BMP 2000 Alternative and 
Modified BMP 2000 AltematGe rely heavily 011 out of basksupplies to meet future water demand. 

5.5.3 Minimizes Regulatory Hurdles 

Each of the alternatives was developed with the aim of complying with expected local, state and federal 
regulations. However, the degree of mitigation associated with compliance wit11 these regulations, and 
the difficulty associated with obtaining pennits or agreements, varies greatly. 

The Local-Only Alternative has the most significant irnplenle~ltation issues to address, including itljection 
and extraction of surface water, percolation of recycled water, and securing water rights permits required 
for local surface water diversions. The Local-Only Alternative ellcounters numerous policy and 
regulato~y issues with laud fallowing. The BMP 2000, Modified BMP 2000, and Modified Local 
alternatives would all require NEPA evaluation for i~nporting CVP water aud connection to the CVP 
system. The BMP 2000 Alternative would also require securing water rights for the Murphy Crossing 
Project. Implemne~ltation issues associated mitli the Modified Local Alter~iative iuclude percolation of 
recycled water and securing water rights permits for College Lake, Pinto Lake, and Watsonville Slough. 
The Modified BMP Alternative has the least number of unique i~npletnentation issues and would 
therefore be the easiest to imple~llent. 

5.5.4 Meets Water Quality Goals 

Each of the alternatives has a different average expected water quality, wliicli is largely based on the 
percentage of flow originating fro111 CVP and recycled water supply sources. Alternatives maximizing 
recycled water use with nlini~nal CVP or other dilution water are expected to have the lowest overall 
water quality, while alteruatives with less recycled water use and greater CVP or other dilution water use 
will have the best water quality. 

Because the Local-Only Alternative maxitnizes the use of recycled water, the water quality is lowvest of 
the four strategies. The Modified Local Alternative relies slightly less on recycled water. The BMP and 
Modified BMP 2000 alternatives both rely heavily on CVP water, which is generally of good quality. 

5.5.5 Economic Impact 

The economic impact of the alternative strategy is the impact on the local econoluy resulting ft.0111 the 
strategy. Alternative strategies that maximize the ability to farm agricultural lands scored the highest, 
\vhile those strategies that require fallowing of significant anlounts of far~nland scored the lowest. 
Construction, operation and maintenance costs were also considered as a part of this criterion, and are 
discussed fiirther in Sectiou 5.6. 
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Tl~e  Local-Only Alternative relies on land fallowing and additional conservatioll practices beyond the WC 
2000 recomtnendations. The land fallo~ving alterliative would have a significant econolnic effect on the 
region in lost jobs, incotne, etc., though tlie iilagtiitude of this impact has not been identified iii this 
document. These adverse impacts give it a low ecoilolilic score. The other three alternatives allow 
agricultural lands to stay in production. All projects have relatively similar total capital costs. 

5.5.6 Summary of Criteria Comparison 

Based on the aforetlleiitioiied criteria and a (+), (ti-), (-) scale with (+) being the best score aud (-) being 
tlie worst score, the four alternatives were scored for each criterion. The results are shown in Table 5-14. 

Table 5-14: Alternative Ranking Based o n  Identified Criteria 
Modified Modified 

BMP 2000 Local-Only Local 
Criteria BMP 2000 

Alterilative Alteinative 

Carl Meet Existiug aild Fuh1.t .. ...-. 
Limited Denelidence on Out-of-Basin Water I I + I +/- I I 

The Local-Only Alternative clearly ranks lowest wheii co~~lpared to the other three strategies due to tlie 
followiug findings: 

It requires reduced agriculh~ral irrigation equivalent to the fallowing of 2,200 acres basin-wide. 
The associated reduction i ~ i  agricultural production would be costly to i~i~pleiiieilt aiid would 
cause significant ecotioiiiic itnpacts to the local economy, particularly siiice this level of fallowing 
is in addition to 9,000 AFY of agricnlh~ral water conservatioil. 

Rcg~llatory nl)proval for rccl~:~rgi~~g tl~e gw~clltlw:~ter \\'ill1 lculinry trcaictl rccyclctl watcr is 
p~oblcnialic. 'l'llc I<\\/QC:II nntl  t l~c I>I IS could rcql~irc reverse osmosis tue:ltniclit of~ccyclcd 
water prior to groundwater recharge, which would significantly increase the cost ofthe strategy 
beyond that sliowti liereiii. 

The water quality of this alternative will not meet tlie requireinents oftlie agriculh~ral users with 
regard to TDS. At tinles this alternative would deliver 100 percetlt recycled water to the users 
with TDS coticentratioiis of 900 ingL or higher. 

The BMP 2000 and Modified BMP 2000 alteriiatives rate siii~ilarly in most aspects. However, the BMP 
2000 Alterliative includes Murphy Crossilig, which has a DFG Water Rights protest against it. T l~e  BMP 
2000 Alte~native could be implel~iented without the Murphy Crossing Project if approval of water rights 
for Miirplly Crossing becoliles too great a hurdle. The Modified BMP 2000 Altertlative iticludes ASR, 
which appears to coillply with lu~own regulatory stahltes. 

The three alternatives using imported water all have tlie flexibility to meet future water demands through 
importation of more water. However, tlie Modified Local Alternative is litnited in this aspect, and would 
require col~structioii of a puil~p station or other method of increasing the capacity of the ililport pipeline. 
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Under future conditions, ASR could become a seasonal operation instead of a long-term banking option to 
meet water supply and demand tv11ile operating the design constrai~~ts for the i111pol.t pipeline. For the 
Modified BMP 2000 and BMP 2000 alte~natives, the dianieter of tlie impolt pipeline varies, this only 
impacts downstream pumping req~~irements, not overall water supplies as the let~axi~nu~n capacity for both 
pipelines is 75 cfs. These three alter~~atives all have the potential flexibility to deliver flows meeting 
flnch~ating future de~imands. 

5.6 Cost Comparison of Alternatives 

A summaly of the co~npo~~ents and cost estimates for each of the four alternatives is cotltained in Table 
5-15. 

The costs identified in Table 5-15 are the most recent cost estimates, and should be considered pla~uiing 
level estimates. The costs can be expected to fluchate based on numerous factors, iticluding market 
cot~ditions and i~iipletnentation schedules. Markups for constmction cotitingency, et~gineeriog, legal, 
ad~ninistration, per~nits, and environ~nental continget~cy correspond to those assumed it1 Section 4. 

Cost Rrrrlkirtp ofAlterncrti1~es: 

As shown it1 this TabIe 5-15, the Local-Only Alternative has the lowest total capital cost, whiIe tlie 
ModifiedBMP 2000 Alte~native has the second lowest capital cost. A key to the cost of all alternatives is 
the pote~ltial for a $20 million Title XVI grant to offset the cost of water recycling fro111 the WWTF. 

Cost ofDelivered FVater. (Cost uer AFpIlrs P V I M A  Delii'ew Clmrpe): 

Table 5-15 also shows the cost of delivered water (Cost plus PVWMA Delive~y Charge) that would be 
required if this fee were to pay for all costs of any given altert~ative. (The term 'cost per AF' is used to 
distinguish it from tlie Aug~nentation Charge presently levied by the PVWMA 011 extraction of 
groundwater, and used for the pulpose of paying the cost of purchasing, caphlring, storing and 
distributing supplemental water.) The cost per AF is assun~ed to be recovered from total water sales 
(pumped groundwater and delivered water), and the cost of delivered water is assumed to be recovered 
only from those receiving delivered water. In the case of pumped gronndwatel; the cost per AF is the 
sanle as the augtiientation charge. As shown, the cost per AF for all cnstomers in the PVWMA senrice 
area would be the same assu~iii~ig a flat rate stmchire. However, customers receiving delivered water 
would be expected to pay an additional $92/AF, the average avoided cost of pumping realized by these 
custo~ners (RMC, May 2001). That is, by receiving delivered water tliese customers avoid the costs of 
developing, maintaining, and operating their wells. 111 that sense, delivered water has a 'benefit' of 
$92/AF greater than groundwater that bas to be pumped by at1 i~idividual farmer. 

On this basis, the cost per AF range from $198 per acre-foot to $259 per acre-foot. For those users 
receiving delivered water, the cost recovely plus delive~y fee per AF would range fro111 $290 to $351 per 
acre-foot. 

Cost Risks Associaterl ivitlr Local-O1?1v crrrcl Mo(lified Local-Ofllv Alter~ccrfives: 

The Local-Only Alternative has significa~~t cost risks not presented in Table 5-15. The largest cost risk 
associated with the Local-Only Alteniative is that regulato~y authorities may require reverse os~nosis 
treatment for surface water f io~n College Lake prior to injection. Based on College Lake water quality 
data, nitrate concentrations have periodically exceeded drinking water standards (Feeney, July 2001). 
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In addition, al~~mi~ium, arsenic, manganese, and iron liave also periodically exceeded drinking water 
standards, althongli the elevated co~icentrations could be related to sall~pling or analytical progratn errot-s. 
If required, reverse osmosis treatment could increase the estitilated capital cost of tlie Local-Only 
Alterliative by $12.6 nlillio~~ and atuiual 0 & M cost by $0.6 lnilliot~ (Feeney, July 2001). 

Table 5-15: Summary of Alternative Cost Estimates 

Project Element 

Footnote: 

Basin 
College Lake Project with Pinto Lake Diversion 
Expanded College Lake, with Pinto Lake, 
Corralitos Creek, Watsonvilie and Harkins 
Sloughs, and ASR 
42-inch Import Water Project with ASR 
54-inch Import Water Project with ASR 
60-inch Imuort Water Project with IDS and 

a. Cost to growers punipi~~g fro111 the groundwater basin. 

$73.9 

$14.1 

$73.9 
$94.9 
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Another cost risk is that regulato~y authorities lnay require reverse oslnosis for percolation of recycled 
water. As discussed previously, the CCRWOCB and DHS lave required this level of treatment on most . . 
other projects that have recharged groundwater with recycled water. Based on tlie estimate of the level of 
facilities that niay have to be added to the College Lake facilities, this requiretnent could add an estitnated 
$4.2 million to the capital costs of the alternative and $0.2 million in alu~ual O&M costs. 

A third cost risk relates to the presence of P/lj~tophf/toru in College Lake. The Expanded College Lake 
project includes tlie injection and extraction of College Lake water. Percolation has been identified as an 
effective means ofPhj~tophtltoi'cr removal, and so the cost estimate for the Expatlded College Lake project 
includes sand filtration as a similar means for re~noval. However, it is uudeter~nined wlietller the sand 
filtration or the illjectio~l/extraction process will be sufficient to eliminate P/~j~fophth~i'~l.  In the case that 
these removal mecl~anisms are unsuccessful, an alternative treatnletit process may have to be developed. 
Costs for this process developu~ent are 1111known. 

Like the LOA, the Modified Local Alternative has the salne cost risk associated with percolation of 
recycled water in the Duues Recharge Basins. Regulators ]nay require reverse osnlosis treatment of 
reclaimed water prior to percolatiou in to the sliallow aquifer. However, the Modified Local Altemative 
would percolate a sstnaller quantity of recycled water. The Modified Local Altenlative also faces the satlie 
cost risk associated with P/~j~lopkt/roro removal fro111 College Lake waters. 

5.7 Cost Comparison with Future Water Use 

The four alternatives developed in Section 5.1 to 5.4 address various levels of mater use for the Pajaro 
Valley, while balancing the basin and eli~ilinating seawater iutrusion. Cost to meet fuhlre detnands were 
briefly addressed in each of the alternative sections. This section sulntnarizes those discussions and 
provides a cost co~nparison if filture (year 2040) mater use is the objective of the alternatives. 

The BMP 2000 alternative could meet growth in water delnaud tlxough purchase of additional CVP 
supply. To meet future de~nands, this alte~native would need to develop 9,000 AFY of additional 
supplies. 

The Local-Only Alternative relies solely on local water sources and is only able to meet water demands 
by reducing the demand significautly tlxough land leases and conse~vatiotl ineasures, or through 
development of an additional source of supply such as desalination or water impoltatioti. Without such 
additions, this alter~iative is unable to meet ally future growth in water demand. 

The Modified Local Alternative aud Modified BMP Alternative could meet growth in water dellland 
through the purchase of additional CVP water supplies and couveying the water via the iuiport pipelitle. 
Additional silpplemental wells, ASR facilities, and distribution faciIities would be required. 

The costs sho~vn in Table 5-15 reflect the costs to current water users for the various projects needed to 
meet current water demands. The infiastmcture provided by these projects would also serve to meet the 
growth in water demand projected for PVWMA's service area. Future users will pay for their fair share 
of these project costs by l~leans of imnpact fees and/or capacity charges. These fees and charges would 
lower the costs to existing users and froin those sllown in Table 5-15. 
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5.8 Summary Comparison of Alternatives 

A sulntnaly of findings for the alternatives is presented in Table 5-16. As shomn in this table, the 
Modified BMP Alternative would result in the lowest cost per AF and has the flexibility to tneet current 
and future water delnauds. It is able to deliver these attributes while avoiding significant regulatoty 
Imrdles. It also avoids the need for land fallowing (or its eqi~ivalent) and the associated econoinic 
impacts. 

The BMP 2000 Alternative is similar to tlle Modified BMP Alternative, but results in hig11er costs 
pri~narily because of the inland distribntion systeni atid the additional water to supply the IDS. It does not 
appear to deliver higher levels of benefit to offset these higher costs. 

Tlie Local-Only Alternative results ul the highest cost per AF. This alterliative balances water supply and 
demand at a point significantly lower than today's water use levels. As a result, this alternative would 
require severe demand reduction measures. Althougli tlie econoinic impacts of such demand reductions 
were not qnantified, they would be significant. This alter~iative does not have the flexibility to meet 
future denlands, without construction of a desalination facility or a11 inlport pipeline, and has poor water 
quality. 

The Modified Local Alterliative has slightly higher costs than tlie Modified BMP Alternative and would 
incur greater regulatoly hiirdles. This alternative relies on developnleiit of surface diversions fro111 water 
bodies that are habitat for endangered species. PVWMA would have to seciire water rights for these 
diversio~~s, which could prove diff~cidt to obtain. The alternative also requires groundwater recharge with 
recycled water. DHS could reqiiire costly treatment levels beyond tliose assutned herein. Therefore, this 
alternative carries cost risks that are higher than tliose associated with the Modified BMP. 

Tlie Modified BMP Alternative is sirnilar to the BMP 2000 Alternative, except it utilizes injection and 
extraction of CVP water through ASR in place of the IDS. Use of ASR for CVP water does not appear to 
be a sigliificant regulatory l~urdle. This alternative provides an alternate high quality supply that could be 
available to growers in tlie Murphy Crossing area that are affected by pour groundwater quality. 
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Total Yield (AFY) 

Table 5-16: Summary Comparison of the Basin Management Strategies 

Capital Costs ($Million)' 

C o ~ ~ ~ p a r i s o ~ ~  C r i t e r i a  

/ Adiusted Total Auuualized Costs ($ h l i l l i o ~ t ) ~  1 $14.5 1 $14.6 1 $13.7 1 $12.6 1 
I Cost per  AFC ($/AF) / $226 1 $259 1 $215 1 $198 I 

B M P  2000 

I Limited dependence OII out-of-basin supplies? I I 

Local-Only 

C o s t  per AF  + PVWMA Delivery C h a r g e  to 
T h o s e  Receiving Del ivered  W a t e r  ($/AF)~ 

Can Meet Fu ture  Water  D e n ~ a ~ ~ d s ?  

Requires Land Fallowiug o r  Other Measures 
wit11 Sig~lif ica~l t  ECOIIOIII~C I ~ o p a c t ?  I 

Modified 
Local 

$318 

4 

M i ~ l i ~ ~ ~ i z e s  significaat regulatorylimple~ue~~tatior~ 
I~urdles? 

Meets Water  Quality Goals? 

I 
- 

I 

Footnotes: 
a. lncludes pro rata share ofcosts to balance basin at today's conditions and costs of additional water supplies 
b. Annualized costs included annualized canital cost. ooeration & maintenance costs 

Modified 
BRlP 

, . 
c. Fee is applied to all water users based on first quarter, 2001 constn~ctioi~ costs 
d. Includes deiivew cllar~e of S92lAF for those customers receivinr delivered water 

$351 

4 
4 

. - 
e. Water quality goals are tllet only during certain times of the year 

$307 

4 

1/0 

$290 

4 

4 
4 
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6 Revised Basin Management Plan Recommendation 

The objective of this sectioll is to identify a Reco~iuiiended Alte~native that tlieets the water supply goals 
of the PVWMA and the local commut~ity. In addition, tliis section summarizes tlie process used in 
selecting the Recotinile~~ded Alteniative, provides a cost estimate for the alternative, arid identifies 
potentially viable future projects. Itnplementation and fullding of the Recommended Alternative are 
discussed in Sections 7 and 8 of tliis document. 

The Recoliune~ided Altelllative is tlie Modified BMP 2000 Alte~native with tiiit~or e~hancetnents. Tlie 
PVWMA Board of Directors ide~ltified tlie Modified BMP 2000 Alternative, with e~lhancenients, as the 
preferred alternative after taking illto account tlie public and stakeholder illput, engineering and cost 
evaluations, e~iviro~imental impacts, and directio~~ fro111 PVWMA staff. Tlie Recoliunended Alte~native 
provides a phased approach for meeting tlie major objectives and goals of the Pajaro Valley by 
el i~l i i t~at i~~g seawater intrusion and bala~icilig tlie basin in tlie most environlnelitally superior manner with 
the least amount of capital investtnent. 

This section includes the follo~vi~lg discussions: 

Draft BMP and Selection Process for Recommended Alternative; 
Recoiiunended Alternative; 
Water Balance; 
Operational Strategy; 
Cost Estimate; 
Poteutial Future Projects; and 
Smnn~a~y  of Key Points. 

6.1 Draft BMP and Selection Process for Recommended 
Alternative 

Tlie Draft Revised Basin Maliage~ne~it Plan was co~i~pleted and released for public and stakeholder review 
in August 2001. Fro111 August through Novetiiber 2001, two public workshops mere held to present 
projects and alternatives to the public and stakeholders. PVMWA also held two public BMP hearings, 
which co~~sisted of presentations and q~~estion aud colimient sessions. Questions, conceins, aud 
comments received during tliis period were addressed aud noted for consideration in the developtnent of 
the Final Revised Basin Manage~i~ent Plan. The Revised BMP Draft EIR was also released for public 
review in September 2001. 

In addition to these public meetings, the projects and alter~~atives presented in tlie Draft Revised BMP 
were presented a~ id  discussed at public PVWMA Board of Directors meetings held from September 
through early Decetiiber 2001. PVWMA also attended and participated it1 various public stakeliolder 
~iieeti~igs to present and answer questio~~s on tlie Revised BMP alid Revised BMP Draft EIR. Tlie Draft 
EIR was utilized as a vehicle to solicit input from the various local, state and federal regulatory agencies. 

Stakeholder and regulatoly colinlleIits and additional evaluations played a key role in the selection 
process. Some of the most sig~iifica~it issues, conunents, and develop~ne~~ts i~~clude  the following: 

Co~~lti~ents received from the DHS indicated that percolation of recycled water included it1 the 
Local-Only Alter~lative alid Modified Local Alternative would tiat be a feasible project without 
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reverse os~nosis treat~nent. The treat~neut is required because of the potential impact to 
groundrvater resources wv11ose beneficial uses include drinking water supply. Due to the expected 
cost of reverse os~nosis treatment, percolation of recycled water was elitniuated as a potential 
project. 

Follo~ving the release of the Draft Revised BMP, au evaluation of i~~jection and extraction of CVP 
water was conlpleted. T l ~ e  evaluation coucluded that memnbrane treatment sucll as ultra-filtration 
or micro-filtration would be required prior to iujection of CVP water into the groundwater basin. 
This was required to meet both the Surface Water Treatment Rule and to preveut plugging of the 
injection and extraction ~vells. As a result of these evaluations, the cost for the ASR wells aud 
associated treatment, connection pipelines, and n~onitoritlg wells increased to $29.3  nill lion 
irlcluding contingencies. The estin~ated ann~ial O&M costs for the project is $0.9 million. Due to 
the increased cost, iujection and extraction of CVP water is not reco~mnended at this tin~e. 
Ho~vever, ASR remains a potential future option for in-basin banking. 

The Recorntunended Alternative will be imnplemented usiug a phased approact1 to take iuto account project 
fiinding constraints, rate itlcreases, and itnplementation tasks. This phased approached for 
impleulentation of the recommended capital improvement projects is discussed further in Section 7. 

In addition to the specific project components included in t l~e  Recolnnlended Alternative, it has been 
recognized that several local water supply projects tnight become viable in the future. If they become 
viable, they can be itnplemented to provide in-basil1 banking and meet future increases in water demand. 
These additional local water supply projects (described in Section 4) include the Watsonville Sloug11, 
College Lake, and Mutphy Crossing Projects. They presently have issues of concern that preclude them 
fi0111 immediate implementatiot~. However, they are all potentially viable future projects that could add to 
the diverse mix of water supplies available to the PVWMA, and are included as patt of the Recommended 
Alternative. 

In-basin ballking facilities may also be const~ucted in the future to increase operating flexibility and 
provide greater local control of water supplies. I~~lplen~entation of con~plete in-basin banking facilities 
was not included in the next phases of the recommended alternative due to cost considerations. However, 
they may be included in future phases of the project as funding becomes available, and if it is considered 
at that time nlore cost effective than continued use of out of basin banking. 

6.2 Recommended Alternative 

The goal of the Recoin~ne~~ded Altert~ative is to meet the identified objectives for eliminating seawater 
intrusion, balancing the basin, addressing regulatoty concerns, and developing reliable suppletnental 
water supplies. Included with the Recommended AIteruative under Potential Future Phases are thee  
local surface water supply projects and two local water-banking projects. The potentially feasible local 
surface water supply projects include Watsonville Slougb, College Lake and Mulphy Crossing Projects 
(described in Section 4). The potential future local water-banking projects include in-lieu recharge in an 
Inland Distribution System or an Aquifer Storage and Recovety System. The inclusion of these projects 
into the Recotntnended Alternative is a result of public aud stakeholder conullents and funding 
considerations, This section reiterates sonle of the key project ele~nents and discussion that were 
previously described in Section 5.4 Modified BMP 2000 Alter~~ative. In addition, the recon~mended 
enhance~nents and modifications to the alternative are also discussed. 
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A phased imnplen~entation approach is necessary for tlie Reco~nu~et~ded Alternative due to fundiug 
constraints and other factors. The phasing of the Recotlunended Alternatives is shown below. A lnap of 
the Recommended Alternative is shown in Figure 6-1. 

Pl~ase 1 
Consellration: 7-year plan (5,000 AFY); 

s Harkins Slough poltion of the Coastal Distribution System; 
Harkins Slough with Harkins Slough Recharge Basin, Supplemet~tal Wells, and Collnectiolls 
(1,100 AFY); 
CVP Contract Assig~ni~ent from Mercy Springs Water District for the Import Water Project; - . -  - 
Watershed Manage~nent Progratns. 

o Water Metering Program; and 
o Water Resources Monitoril~g Program. 

Phase 2 
Retnail~illg portions of the Coastal Distributio~~s System; 
Import Water Project with Out-of-Basin Banking (13,400 AFY); 

o Acquisition of additio~ial CVP Water Supplies; 
o Five supplemental wells; 
o Potential sale of water to users along the pipeline alignment 

Recycled Water Project (4,000 AFY); aud 
Watershed Maliage~ne~~t Programs. 

o Nitrate Management Progsa~ii; 
o Wells Management Program; aud 
o Recharge Protectio~i Plan. 

Etlha~~ce~neuts were made to the Modified BMP 2000 Alternative to meet funding objectives and 
ide~~tified goals. The ~ilost significant change to the Modified BMP 2000 Alternative described in Section 
5.4 is the strategy for water ba~lkitlg. Due to the estimated cost of ASR facilities and the fi~nding 
cot~strait~ts outlined in Section 8, out-of-basil1 banking was selected as an initial water banking optiotl for 
tlie it~~pol? water project. As funding becomes available for potential future phases, the interim out-of- 
basin ballkitlg option mill be replaced by a local ASR atid/or IDS banking option. With out-of-basin 
banki~~g, the PVMWA would bank surplus water available during higher water delivery years with 
another CVP contractor. In rehull, PVWMA would receive water fro111 the CVP contractor during lower 
water delive~y years. For additional information on out-of-basin ballki~~g see Section 4.10.4. 

In addition, five supple~llental mells sited along the import pipeline alig~ulient would be co~~structed for 
reliability aud to provide peaking supply. The sul)pleme~ltal wells will also be used it1 co~~junction with 
out-of-basin banking to provide mater for the PVWMA during d~y-years. As potential future phases are 
it~~plemented, these supplemental wells could be used as ASR facilities after injection capabilities are 
added. 

As part of this arra~lgement it is recommended that itnl>ortation of CVP water increase by 1,500 AFY to 
13,400 AFY (as compared with the Modified BMP Alternative) to allow a reliable delive~y of 
18,500AFY to the coastal area. This increase in CVP water would provide the flexibility of delivering 
18,500 AFY directly to the coastal areas, or selliug up to 3,000 M Y  to interested users along the pipeline 
alig~u~ie~nt. At~y water sold to these users would be replaced with at1 equal an~oullt of gmundwater 
putl~ped from inland areas along the pipeline alignment. In this way, 18,500 AFY could still be delivered 
to the coastal areas. 
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Etlhalicements of existirig arid development of new Watershed Managenleiit Progratns are also added as 
pait of the Recomtnended Alter~iative. Existing Watershed Managemetit Programs include the Water 
Metering Program and Water Resources Monitoring Program. Tlie development of new Watershed 
Management Programs will include a Nitrate Managemelit Program, Wells Maliageiiieiit Program, aud a 
Recharge Area Protection Program. In response to the recognized problem of nitrate contaniination 
withi11 the Basin, PVWMA lias worked together with other public agelicies on outreacli tasks. However, 
no formal development of a Nitrate Management Plan has been eotiipleted. 

Phase 1 of tlie Recotmiielided Alteruative lias already been impletnented by the PVWMA to near 
co~npletion. The iliiplementation included the initiation of the Water Coliservation Plan, etlhancetnelits to 
the Water Metering Program, assessment of the Water Resources Monitoring Program, assig~nnetit of one 
CVP contract for impoft supply, const~uctio~i of the Harkitis Slough Project, aud collstiuctioli of a poltion 
of tlie Coastal Distribution System in tlie viciliity of Harkins Slough and Beach Road. In addition, tlie 
PVWMA is preparing final docutiients for colistructioii of the three suppleliielital wells at Harkiiis Slougli 
scheduled for eolnpletioti during the spring and suliuner of 2002. 

Constmction of Pliase 1 capital projects began in 2000 aiid will be completed in 2002. The CVP contract 
assigluiient from Mercy Spriugs Water District was completed in November 1998. Coiiservation effoits 
began iii 2000 and are scliedule to continue through at least 2007. Enhancements to the Water Metering 
Progralii were also developed in 2000 and complete itnpleme~itation of the reco~mnended improvements 
is underway. The Water Resources Monitoring Program is curreiitly undergoing assessment and is also 
scheduled for completion by the end of 2002. 

Constmction of Pliase 2 capital projects is sclieduled to begin in 2004 wit11 cotlipletion in 2007. 
Watershed manageinent programs are continui~ig efforts alid once enhanced, developed, or itnpletnented, 
the p r o p m s  would be iiiaititained. 

Phases 1 aiid 2 of the Recolnlnended Alternative are scheduled for completion in 2007 alid will address 
tlie overdraft and seawater intlusion associated mitli current groundwater demand on an a~niual average 
basis. However, the reco~iuiiended facilities would liieet approximately 90 percent of the CDS peak day 
deiiiand assutning an 18 hour irrigation day. Extelidiiig the irrigation day to 20 hours would allow the 
estimated peak day deinatid to be met. Hence, providing estimated peak day flows within an 18 hour 
irrigation day, as well as meetiiig future increases in water use, will require additional fundiug beyolid the 
proposed rate stluchire in Section 8. The projects listed under the Potential Future Phases are envisioned 
to be the inost viable future projects, wliich could be cotistlucted to provide in-basin bailking, andlor to 
meet future increases in water use. 

Pote~itial Future Phases 
Aquifer Storage alid Recoveiy (ASR) of CVP Water; 

, Inlaud Distribution System (IDS); 
Watsonville Slough Project atid Nortli Dunes Recharge Basin; 
Murphy Crossing Project with Murpliy Crossing Recharge Basins; and 
College Lake Project in coordinatioii with Corp of Engiiieers flood protection project. 
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Figure 6-1: Recommended Alternative (Phase 1 and 2) 



Pajaro Valley Water Management Agency 
Revised Basin Management Plan 

Page 6-6 

6.3 Water Balance 

As previously discussed in Chapter 3.3, pumping of 18,500 AFY mnnst be eliminated in coastal areas to 
stop seawater intrusion. Under the Modified BMP 2000 Alte~native it was ass~~med that new water 
projects would supply 17,000 AFY and 1,500 AFY of inland groundwater would be pumnped to tlie coast. 

In the course of developing the Recorntl~e~~ded Alternative, PVWMA decided to develop 18,500 AFY of 
new water supply rather than 17,000 AFY. Consequetltly, CVP purchase was increased from 11,900 
AFY to 13,400 AFY for the Recotmnellded Altel~iative. Although this amoutit of water is Inore than is 
needed to si~ilply balance demand and supply, it provides increased operatiotlal flexibility. As described 
above, this approach allows delivery of up to 18,500 AFY directly to the coast, or selling up to 3,000 
AFY to interested users on the pipeline alignment. Any water sold to these users would be replaced with 
an equal alnount of groundwater pumped from illlalid areas along the pipeline alignment. In this way, 
18,500 AFY could still be delivered to the coastal areas. 

A summary of the new water supplies developed in tlie Recolmnended Alternative is presented in Table 
6-1. 

/ Harkins Slough with Harkins Slough Recharge Basin I 1,100 1 

Table 6-1: New Water Supplies Developed by Recolnlnended Alternative 

I Water Supply to Coastal Area 

Footnote: 

AFYa 

Recycled Water Project 

Imported CVP Water 

Total 

The estitllated itnpletnelltation schedule indicates coli~pletion of Phase 2 of the Reco~iilne~lded Alternative 
by 2007. Thus, by 2007 sufficient water will be available in the coastal area to stop seawater int~usion. 

4,000 

13,400 

18.500 

As previously discussed, the peak day water delivery to the CDS will meet approxililately 90 percent of 
the peak day demand, assuming an 18 hour irrigatio~~ day. Extending the irrigation day to 20 liours would 
allow the estinlated peak day demand to be met. If extelisioti of the irrigation day to 20 hours proved 
unacceptable to growers, additional storage, such as ASR wells, within the Pajaro Basin will be needed. 
These facilities would be added during fullire phases of the program. If additional storage is developed 
withiti tlie Pajaro Valley, out-of-basin banking could be phased out. Hence, out-of-basin banking may be 
only a telnporaly solution within the budgeted rate structure presented in Section 8. 

Future increases in water use are expected it1 the PVWMA service area. Therefore, the PVWMA should 
continue to evaluate water use and local water supply options for lnailltaitiilig basin balance. Feasible 
local water supply options include the development of tlie Watsollville Slough, College Lake, or Murphy 
Crossing Projects. 
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6.4 Operational Strategy 

A flow schematic for the Reco~nillended Alternative is shown in Figure 6-2 

The operational strategy of the Reco~n~ueuded Alter~~ative relies upon recycled aiid Harkins Slough water 
in combinatioti with CVP mater aud groundwater as the major sources of supply. Recycled Water 
requires a source of bleiidi~ig water to reduce the TDS of the delivered water to 500 mg/l or less. The 
CVP water supply (some groutidwater froin inland wells would also be mixed with the CVP supply) mill 
serve as the pritnaiy source of ble~id water to reduce the TDS levels of the recycled water. During years 
of low supply availability of CVP water, banked ill-basin groundwater and out-of-basin banked supplies 
call be used as additional sources of dilution for the recycled water. Water provided to users on the CDS 
would be bleiided with recycled water at a blending facility, proposed to be located near the i~itersection 
of Highway 1 aiid the Pajaro River. Water extracted fro111 Harkins Slough recharge basin would be 
delivered within the San Andreas poltioil of the CDS. 

In average rainfall years, CVP deliveries plus water fro111 the Harkins Slough recovery wells, inland 
supplemental ~vells, and the Recycled Water Project wvould provide the water required to ineel CDS 
denland. The Harkins Slough recovery wells and inland-alig~ul~ellt suppleine~ital wells would be used to 
meet peak delivery requirements. 

Duriiig above-ilorn~al rainfall years, CVP deliveries, plus supplies extracted from the Harkins Slough 
recharge basin aud the Recycled Water produced at the WWTF, are expected to exceed CDS. Therefore, 
CVP water deliveries above current demands mould be barked with a CVP contractor tlxough an out-of- 
basin balkiiig agreement. Water users at the inland-aliglui~ent turnouts would also have access to direct 
CVP supplies during this period. 

In below-nor~lial rainfall years, PVMWA would tnii~iil~al atnou~lts froin the CVP system. However, 
PVWMA would receive additio~lal CVP deliveries tlxough out-of-basin banking agreeinelits. The 
PVWMA would also withdraw mater from the suppleilielital wells to provide additional supply to the 
system. The additional CVP and supplenieiital well supplies would augineiit surface water and recycled 
mater supply aud help tneet CDS demand. During these diy years, inlaild growers would be requested to 
utilize their existing wells during peak demand conditions. Durit~g the 111ost severe dty-weather years, all 
recycled water would still be available, but it is not anticipated that ally supply would be available from 
Harkins Slough. 

The arulual yield of the Recycled Water Project is liuiited to about 4,000 AFY by the recycled water 
facility daily flow rates, blending req1iirements, and the irrigation detnaiid for recycled water. Due to the 
absence of seasonal storage, flow not required for irrigation would be treated to the existing levels and 
discharged to the WWTF outfall. Water quality is also a li~niting paranieter. Give11 the desired TDS 
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objective of 500 mg/L, recycled water produced at the WWTF wonld ueed to be blended with CVP water 
(some grouudwater fro111 inland wells would also be uiixed with CVP supply) to create a unifolm water 
supply for tlie CDS that nieets or exceeds the water quality objectives. Due to the variation of flows illto 
tlie WWTF, some ~niuor storage of recycled water via equalization basins and a clea17vell will be 
provided at the treatment plant for the purpose of ~naxi~nizillg recycled water use and lnit~iniizing the 
treatment plant design capacity. 

6.5 Estimated Costs 

The estimated capital cost of the Recotnlnelided Alternative is $130.6 million, in Spring 2001 dollars. 
The alu~ual O&M cost is estimated to be $4.4 tnillion. The cost estimate includes annual ad~ninistration 
cost arld allrlual average water balking costs for out-of-basin banking. As discussed it1 Sectiou 4.10.4, in 
additiou to adnliuistration and bankilig cost, an out-of-basin bankiug agreenlent also typically entails the 
coutractor actiug as the water bauk to retain approxil~iately 10% of the total balked water supply to 
account for seepage, evaporation, and unaccomlted losses. The costs of potential fuh~re projects such as 
ASR, IDS, College Lake, Watsol~ville Slough, and the Murphy Crossing Projects are not included in the 
cost estimate. The estiluated costs of these project ele~nents are discussed it1 Section 4. 111 additio~~, it 
should be noted that the estinlated cost is likely to increase due to inflatiou and other cost escalations, 
which will occur between Spring 2001 and actual project constmction. 

Table 6-2: Recomiiiended Alter~iative Cost Estimate (Pltase 1 and 2) 

Project Element 

I 54-inch Im~ort Water Proiect with Out-of-Basin Bankina I $87.3 I 

Cost Estimate 
($ Millions) 

Coastal Distribution System 

Conservation and Watershed Management Programs 

Harkins Slough Project with Harkins Slough Recharge Basin and Supplemental Wells and 
Connection' 

Recvcled Water Proiect 14.000 AFYl 

/ Construction Cost Subtotal I $149.1b I 

$34.4 

$1.7 

$6.6 

$19.2 

I Financial &Bond Sale Cost @ 1.0% I $1.5 I 
Recycled Water Grant (Title XVI) 

Total Capital Cost 

Annualized Capital Cost at 6% for 30 years 

Annual Operations & Maintenance Costs 

Total Annual Cost 

($20.0) 

$130.6 

$9.5 

$4.4 

$13.9 

Footnotes: 
a. Includes S460,000 CaiFed Grant, which reduces cost to $6.6 miliioti. This project is complete except for three 

supplemental wells and associated piping. 
b. Subtotal reflects siini of individual project elenlents before rounding. 

Notes: 
I. Spring 2001 co~~stniction cost. 
2. Capital recovery factor (All') for 6% at 30 years is 0.07265. 
3. Cost estimates include a Construction Contingency of 20%, EligilieeriliglLegaUAdmi~flcnnits Contitigeticy of 17.5%, 

and Environmentai and Peniiitting Contingency of 5%. 
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The anlount shown for Conservation and Watershed Management Programs is tbe reco~nmended increase 
in budxet for tliese items. The $1.7 million showti is tlie present IVOI+II equivalent of $290,000 per yea& 
w11ich';s the recotmnet~ded increase. Currently these consume approxiniately $340,000 per 
year. Tlierefore, in coinbination with tlie recotninended increase, the total reconm~ended expenditures for 
these progra~ns mould be approximately $640,000 per year. The tentative allocation of this budget is 
sho\vn in Table 6-3. 

Table 6-3: R e s o ~ ~ r c e  Allocation for  Collservatio~l and Watershed Management Programs 

Watersl~ed Mal~agement Progralns Resource Allocation 

6.6 Potential Future Phases 

As previously discussed, coii~pletion of Pliases 1 and 2 of tlie Reco~mnended Alternative will address 
approxitnately 90 percent of the CDS peak demand, assuming an 18 hour irrigation day. Extension of the 
irrigation day to 20 hours would allow the estinlated peak day deinand to be met. However, if the 
extension is unacceptable to growers, additional storage such as ASR wells, within the Pajaro Basin will 
be needed. 

Addressing peak denland periods as well as future increases by 2040 in water use will reqnire the 
const~uctio~~ of an in-basin banking systein and additional water supply projects. An in-basin banking 
systein is not being i~npleinented at this time due to fin~diiig restl.ictions. In consideration of near-term 
cost-saving, out-of-basin banking provides a storage alternative for n~eeting the water den~and in the 
Pajaro Valley the inajority of the time with the least amount of initial capital investment. Furtherinore, it 
is more prudent to reserve long-tern~ storage decisions on ASR and IDS for in-basin banking until more 
infoilnation aiid studies can be coinpleted and evaluated. The capital projects in Phase 1 and 2 will be 
designed with flexibility such that filhire projects can be incorporated into the systenl to meet the 
remaining current and filture needs. 

As inore fiinding becomes available in the fi~h~re, the potential future in-basin storage and local water 
supply projects discussed below could be constructed to meet the ren~aining current and future needs. 
These listed projects are ei~visioi~ed to be the 111ost viable future projects for coi~st~uction to provide in- 
basin banking and/or increase local water supplies. I-Ience, the design of the recommended projects 
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included in the next phase of implementation aud described in Section 6.2 sl~ould include provisions for 
future integratiou of the followitig projects. 

Potential Future Pl~ases - Envisioned Viable Projects 

Aquifer, Storage and Recove~y (ASR); 
Inland Distribution Systeln (IDS); 
College Lake Project; 
Watsouville Slough Project; and 
Murphy Crossiug Project. 

As previously discussed, addressing the entire overdraft and seawater intrusion iit~pacts during peak 
demand periods as well as fuhlre increases in water use by 2040 will require the constructiot~ of additional 
capital projects such as in-basin banking facilities. An in-basin banking system would provide long-telm 
reliability and allow Inore flexibility for t l~e PVWMA. Constmction of ASR facilities, an IDS, or a 
combination of the two, would provide in-basin banking for imported water. The banked water would 
then be pumped during below nor~nal water delivety years when CVP supplies are reduced. These two 
banking projects were not included as part of the next phase of the Reco~nn~e~~ded Alternative due to 
fullding constraints. However, design of the reconi~uended projects should include provisions for filhlre 
integration and cotn~ection of the ASR facilities and an IDS. 

The College Lake Project was not cousidered a practical project at this time due to a potential ACOE 
flood protection project at College Lake and inlpacts to steelhead fislieries. Until the ACOE has 
con~pleted flood protectio~~s studies, a water supply project at this location is not realistic. However, the 
College Lake Project  nay be feasible in the future. The ACOE is currently colnpleting outreach efforts 
and collecting public and stakeholder inputs as a part of the initial phases of its plannil~g study. TO date, 
IIO schedule is available for the co~npletion of ACOE flood projection evaluation. 

Similar to t l~e  College Lake Project, the Watso~~ville Slough Project is not viable at this time. 
Environn~ental e ~ ~ l ~ a u c e ~ ~ ~ e t ~ t  and restoration optiol~s are currently under evaluatiot~ and the Watsonville 
Slougl~s Resource Conservation and Enhancement Plan is being developed. Tlie viability of the 
Watsonville Slough Project is contiugent on experience wit11 the Harkins Slougl~ Project and 
reconnnendations of the Resource Conservation axid Enl~a~anceti~ent Plan. 

Tlie Mu~pl~y  Crossing Project faces several e~~vironmnental issues aud engineering challenges at this time. 
NMFS and DFG have requested that additional investigations be undertaken to evaluate the sedi~nent 
characteristics of the proposed infiltration galle~y. ~ l i~refore ,  pursuit of this project is currently not 
warranted. In addition, the   no st practical delive~y of water snpplied by the Murphy Crossing Project 
would be an IDS adjacent to the project. However, the project is still feasible and could be selected for 
implementation in the fi~ture. 

6.7 Summary of Key Points 

Presented below is a sunnnaly of key points of this section 

The Reconnnended Alternative was selected through a rigorous process consisting of public 
outreach, and engagement of regulato~y, jurisdictional agencies, and other stakel~olders. 
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The Recom~ne~ided Alternative for elilninati~~g seawater int~usion and balancing the basin is the 
Modified BMP 2000 Altenlative with minor enhance~l~ents. The Recolnlnended Alternative is to 
be ituplemented under a phased approach. 

Due to funding constraints, out-of-basin banking will be utilized as the near-tetm water banking 
strategy for the Reconunended Alternative. 

The Recoln~neuded Alternative would provide new water supplies of 18,500 AFY. In 
colijunction with conselvation of 5,000 AFY, seawater intlusiou would be eliminated and basin 
balance mould be achieved by 2007. Future increases in water use are expected, but the inherent 
flexibility of the Recommended Alternative would allow these demands to be met at a future 
time. 

E~~~ancements  of existing, and development of new, Watershed Management Progratns are also 
added as part of the Reconul~et~ded Alternative, 

The estiniated capital cost of the recoun~~ended altenlative is $130.6 lnillion with an annual O&M 
of $4.4 million. 

The next steps for PVMWA are to begin the implementation pmcess for each of the recommended 
projects. AII imple~nentation plau for the reco~n~~~euded alternative is described in Sectiou 7. In additiot~, 
Section 8 describes the water rate structure that would beused to fund the projects. 
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Impleme~~tation of the Reconunended Alternative will necessitate nu~~lerous activities, ranging fiom 
engineering design, envirotu~lental documentation and permitting, financing, and constmction. 
Envirotu~~ental docu~nentation for the Reco~n~ne~~ded Alteroative includes two components: CEQA 
(California Etlvirontnental Quality Act) and NEPA (National Environmental ~ o l i c ~ ~ c t ) .  CEQA 
cotnpliance is scl~eduled for corupletion in February 2002. NEPA cotnpliance is scheduled for 
co~npletiol~ in early 2003, and is being completed in a joint effort with the US Bureau of Reclamation. 
NEPA compliance is required for connection of the import pipeline to the CVP system and delivery of 
CVP water. NEPA co~npliance is also required for receipt of federal funding for the Recycled Water 
Project under Title XVI. 

The purpose of this section is to identify project schedules and highligl~t significant tasks required for 
i~nulenlentation of the Reco~n~nended Alternative. The identified tasks are focused on those required 
between the completion of this planning document (the Revised BMP) and colilpletion of const~uction. 

As previously discussed in Section 6, the Reconunended Alternative is to be constructed in nlnltiple 
phases. Const~uction of projects under Phase 1 has already begun and will be con~pleted in 2002. 
In~l)le~nentation of Phase 1 and 2 of the Reco~m~~ended Alternative are described in detail below. A 
preli~nina~y implementation plan for the Potential Future Phases is also included in Section 7.3. 

Potential projects listed under future phases include options for in-basin water banking utilizing ASR, 
const~uction of an Inland Distribution System, and developn~ent of additional local water supplies. As 
funding becomes available in the future, the PVMWA should itnplenlent an ill-basill banking option to 
address cunent peak den~a~ld periods, f ~ ~ t ~ t r e  increases in water use by 2040, and increase long-tern1 
reliability, flexibility, and local control of the CVP supplies. Construction of additional local water 
supply projects would be contingent on the need for additional water supply, results of environtnental and 
flood control studies curre~ltly underway, and funding. 

The projects included nuder each phase are shown below. 

Phase 1 (Scheduled Con~pletion in 2002) 
Conservation: 7-year plan (currently unde~~vay with 5,000 AFY to be achieved in seven years); 
Harkins Slough wit11 Harkins Slough Recharge Basin and Supplenlental Wells and Co~~nections 
(1,100 AFY); 
Harkins Slough Portion of the Coastal Distribution System (CDS); 
CVP Contract Assignment fro111 Mercy Springs Water District for the In~port Water Project. 
Watershed Manage~neut Progran~s; and 

o Water Meteriug Program; and 
o Water Resources Monitoring Prograni. 

Phase 2 (To be constructed in 2003 to 2007) 
Re~naining Portion of the Coastal Distribution System; 
54-inch Imnpo~t Water Project with Out-of-Basin Storage (13,400 AFY); 

o Acquisition of additional CVP Water Supplies; and 
o Inland-aligument ti~nlouts and five supplen~ental wells. 

Recycled Water Project (4,000 AFY); and 
Watershed Management Progratns. 

o Nitrate Managen~ent Program; 
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o Wells Management Program; aud 
o Recharge Area Protection Program, 

Potential Future Phases 
Aquifer Storage and Recovety (ASR) of CVP Water; 
Inland Distributiou System; 
Watsonville Slougl~ Project and North Dunes Recharge Basin; 
Murplly Crossing Project with Murpl~y Crossitlg Recharge Basins; and 
College Lake Project in coordiuation with Corp flood protection project. 

Project schedules and critical tasks for Phases 1 and 2, aud the associated projects are described in the 
followitlg sections. No schedules were developed for potetltial future phases as the PVWMA has not set a 
tilneline to move forward with those future projects at this time. 

7.1 Phase 1 

Itnpleinentation of Phase 1 of the Reconunended Alteruative is nearly complete. PVMWA has begun a 
conservation program to achieve levels of conse~~ation identified in the Water Co~lselvatioti 2000 (WC 
2000) plan. The Ellhaticed Groiuudwater Monitoring and Enhanced Metering Progratns will involve 
evaluation of the existing programs and builditlg upon these evaluatio~is to create a more effective 
monitoring and metering program for the PVWMA. Co~lstluctio~l of the Harkins Slough project and 
I-larkins Slough portion of the CDS was colnpleted in fall of 2001. The final element of Phase 1 is 
cot~structio~vi.etrofitti~lg and connection of the three supplemental wells that will initially provide a 
supplemental supply to tlie Harkins Slough portion of the CDS. Details of the i tnp le~~ie~~ta t io~~  plan for 
the ongoing projects are discussed in the following sectiotis. 

7.1.1 Conservation Program Implementation 

In Febl-uaty of 2000, the WC 2000 was completed by the consi~ltant and accepted by the Board of 
Directors. Since acceptallce of the WC 2000, the PVWMA has i~nplenleuted many programs identified in 
the WC 2000 plan to promote agricultural water conse~vatio~~. Conservation efforts have i~lcluded mobile 
laborato~y evaluations, installation of an additio~lal CIMIS weather station, demonstration projects, 
outreach efforts, and fa1111 cotiselvatio~l plan reporting. Mobile laboratory evaluations receive high 
participation from growers and were furided in cooperation with the San Luis & Delta Meudota Water 
Autliority. Future funding of the mobile laboratory evaluatio~ls will be done in palt tlxough grauts from 
CALFED. Funding allocatio~l decisions llave limited tlie PVWMA from fill1 implemet~tation of the 
outli~ied programs. As a result, tlie financial assistauce program for grower irrigation system 
i~nprovetnents has not been implemented. 

Implementation of tile WC 2000 Progra~n has bee11 focused 011 eleinents that would tilake the biggest 
impact first. Hence, the urbau outreach aspect of tlie WC 2000 has been largely left to tlie City of 
Watso~lville, wllicli has a Water Conselvation P~ogram originally established iu 1992. The City of 
Watsonville's progranl itlcludes ele~lients such as low-flus11 toilet rebate, industrial loans for water 
efficie~lt facility modifications, fiee low-flow shower heads, school water educatiou progranis, the 
retrofitting of scliools wit11 low-flow plumbing fixtures, and other sinlilar activities. 

Ongoing consei~ation efforts identified in the WC 2000 are scheduled to co~lti~lue until at least 2007. 
Full i~nple~~leiltation of all the elements identified in the WC 2000 will require additio~ial fi~ndi~lg and 
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resources. Depending on the level of co~~servation that has been achieved aud the oppo~tunities for 
additional conservation, tlie program could be extended. 

7.1.2 Harkins Slough Project with Harkins Slough Recharge Basin and 
Supplemental Wells and Connections Implementation 

Constluctioti and retrofitting of the suppleniental wells and connections is the final element of tlie project 
and is scheduled for co~npletion it1 2002. Approximately 150 AF of Harkins Slougb water was diverted, 
treated, and percolated to storage in spring 2001 and fill1 operations are sclieduled for late winter or spring 
of 2002. 

The Harkins Slougl~ Project consists of pu~nping and treatment facilities located at the conflue~ice of 
Harkins and Watsonville Sloughs, a transmission pipeline fio~om the treatlnent facility to tlie recharge basin 
located off Dairy Road, and extraction wells with a connecting pipeline to tlie Coastal Distribution 
System. 

7.1.3 Harkins Slough Coastal Distribution System Implementation 

In conjunction wit11 tlie Harkins Slough Project, a portion of the Coastal Distribution Systetn was 
constmcted to deliver water from the Harkins Slough Project arid begin elimination of coastal puniping 
Design of the project was cotupleted in 2000 and constmction was conipleted iu tlie fall of 2001. 

Additional portions of tlie CDS are to be const~ucted in conjuliction with the  arki ins Slougli 
supplemental wells. Tliese facilities are scheduled for completion in early 2002. In all, approximately 
35,000 feet, or approximately 25%, of the CDS will be constmcted under Phase I. 

7.1.4 Watershed Management Programs 

As previously discussed in Section 3, PVMWA Staff is in the process of enhancing the Water Metering 
and Water Resources Monitoring Programs. E~d~anceme~its to tlie Water Metering Program, including 
develop~uent of a billing and lneter tracking database, meter replacement, and regular maintenance, have 
been developed in 2000. Tlie revamped metering progratn will improve revenile generation, allow 
evaluatio~i of conservation efforts, and provide an increased understanding of water use in the basin. 

Tlie Water Resources M o ~ ~ i t o r i ~ ~ g  Program is currently uudergoing evaluation so that the framework for 
enhancing this program could be developed. An enhat~ced Water Resources Monitoring Prograni will 
allow for better data collectioii necessary for accurate nionitori~ig of cotitan~ina~~t migration, the seawater 
i n t ~ ~ ~ s i o n  boundaly, and surface water diversion. Surface water diversio~~s tuonitoring mill help tlie 
PVWMA study the effect of natural recharge and natural dilution of potential constituent co~icentrations 
of conceni in the basin. In addition, tlie collected data would allow for evaluation of tlie effectiveness of 
water supply projects in eliminating seawater intrusion. The hvo progralns will also provide PVMWA 
with data for protecting and ~nanaging water supplies while accurately evaluating and addressing future 
water needs for its service area. 

7.1.4.1 Water Metering Program 

In recog~~ition of the itnportance of an accurate nietering program, PVWMA has undertaken an evaluation 
of its existing metering progratn in 2000 and has identified a series of imnprovements. Recom~~~endations 
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arising from this evaluation process include develop~~~ent of a comprehensive meter program database for 
tracking of billing and ~naintenance repair schedule, replacenlent of obsolete meter teclu~ology, and 
increased frequeucy of routine ~nail~tel~al~ce visits between scheduled meter readings. The goal is to 
inlpletnent all of the reconnnendations by the end of 2002. 

7.1.4.2 Water Resources Monitoring Program 

A compre11ensive monitoring prograin will allow PVWMA to collect necessaly data for evaluation of 
groundwater and surface water ~nanagement issues. In addition to monitoring the progress of the 
Reco~uulended Alten~ative in stopping seawater intrusion, an expauded groundmater monitoring progra111 
is also needed to provide a better understal~ding of tlle extent and changes in nitrate contamination. In the 
past, the groundwater qnality monitoring program has been focused on agricultural related parameters. 
Hence, the PVWMA is in the process of reassessing aud developing e~lhancements to its current 
groundwater monitoring progratn. These could iuclude more analyses, snch as water dating and isotope 
analyses, and expansion of the ~nonitoring network for continued updates of the PVIGSM and niodeling 
of contaminant transports. The new monitoring program could also include a database with Access 2000 
and GIs con~patibility. 

Surface water inonitoring is esselitial in understauding natural recharge in the basin and natural dilution of 
potential constituent concentrations of concern. In addition to water quality atld flow monitori~~g, 
reporting, and management, eilhancements to the surface water monitoril~g program should include 
stepped-up efforts to track, meter, aud monitor surface water diversions. These tasks are keys to 
protecting and managing water supplies in the basin. 

While the fran~ework for the Water Resources Monitoriug Program is being developed by PVWMA, 
implet~lentatiotl of the enhanced program will require additional budget and resources to perfor111 
laboratoly analyses and update of the existing database aud model. Although PVWMA cuirently has 
funds for gro~~ndwater monitoring, PVWMA is exploring future funding oppo~hnlities to offset the 
additional cost required for e~~hanciug the Water Resources Monitoring Program. 

7.1.5 CVP Contract Assignment from Mercy Springs Water District for the Import 
Water Projed 

As previously mentioned in Section 4.10, the PWMA entered into an agreement for the assign~nent of 
6,260 AFY of contracted CVP water fro111 the Mercy Springs Water District in Novelnber 1998. At 60 
percent long-tertn average reliability, the coi~tracted aluount equals to 3,750 AFY, or 28 percent of the 
13,400 AFY needed by the Import Water Project. The facilities for the Inlport Water Project are 
scheduled for completion in Phase 2. 

7.2 Phase 2 

Phase 2 of the Recommended Alternative would be i~nplel~lented over the next five years and would 
provide facilities necessaty to meet the existing basin overdraft and associated seawater intrnsion problem 
during peak demand coi~ditions assuining a 20 hour irrigation day. The capital projects in Phase 2 include 
the remaining portion of the CDS, the 54-inch Inlport Water Project wit11 Out-of-Basin Storage, the 
Recycled Water Project, and soule additional supplemental wells. 
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In addition to the capital projects, Phase 2 will also include develop~ne~it of the Nitrate Management 
Program, the Wells Management Progranam, and the Recharge Area Protection Program. The Nitrate 
Management Program would guide the PVWMA in taking tlie first step toward formally recognizing and 
addressing tlie potelitial nitrate contalnination problem within the PVWMA sewice area. The Wells 
Matiagenient Program will help protect the groundwater quality in the Pajaro Valley by ensuring that 
wells are not a niechanisln for transport of constituelits from one aquifer to another. Tlie Recharge Area 
Protection Program would lielp in enliancitlg groutidwater stability by iliiplen~entation of public outreach 
program designed to inform area residents and decision lliakers of the inipoltalice of protectitlg 
groundwater recharge areas. 

Before constluction of any capital projects in Phase 2 could begin, the PVWMA must secure additional 
CVP water supplies for the Import Water Project. The CDS and tlie Iniport Water Projects are dependent 
up011 each other while the Recycled Water Project is dependent upon the Import Water Project for a 
reliable source of blending water to meet water quality objectives for il~igation. Hence, the start up 
sclieduling for all three projects is set to coi~icide with each other in spring of 2007. I~nplementation 
details for the three projects are presented in tlie following sections. 

7.2.1 Coastal Distribution System Implementation 

111 order to eliminate coastal pu~nping and stop seawater intrasio~l, si~ppleme~ltal water supplies replacing 
the existing groundwater supply niust be delivered via a CDS to tlie coastal agricultural areas. Tlie 
proposed CDS will deliver agricultural water supply origiuating from Harkins Slough, recycled water 
from tlie City of Watsonville Wastewater Treatment Facility blended with import water fiom the CVP 
and snpple~ne~ital groundwater wells. Tlie CDS will be designed to accommodate additio~ial water from 
potential filh~re local projects at College Lake, Watsonville Slough, and the Pajaro River at Murphy 
Crossing. 

Tlie required tasks for iniple~iie~itation of tlie CDS are broken into three ~iiajor categories: environmental 
documentation a~id pe~mitting, project design, and constmction. Tlie enviro~imental documentation 
process for the project was completed under tlle Local Water Supply Project EIR in 1999. As previously 
nielitiolied it1 Section 7.1.3, a portion of the CDS has been co~istructed in conjunction with the Harkins 
Slougli Project. In spring of 2001, tlie PVWMA approved and authorized a conceph~al study for the 
remaining portion of the CDS. The design and per~iiittitig of the total CDS is expected to be collipleted 
by mid 2003. 

As part of the design process, tlie PVMWA will need to secure tlie required land parcels/easements aud 
environ~iiental, development, alid encroacluiie~it pelmits. Since co~istmction of tlie CDS will not result in 
a significant pertiianent loss of land use, tlie required land acquisition process will not be lengthy and is 
scheduled for completion by the elid of 2002. The environmental, develop~ne~lt, and encroachme~it 
permits necessaly for constri~ction of the remaining portion of tlie CDS are scheduled for conipletion in 
2003. 

The advertisemnent, award, and const~uctio~l of the remaining portiou of the CDS is currently sclieduled to 
start at tlie end of 2004 and is contingent upon approval from the PVWhlA Board of Directors atid 
available fi~uding. Since a CDS is needed for the delivery of water to the coastal area and a CVP pipeline 
is needed as a source of water supply for tlie CDS, these two co-dependent projects are scheduled for 
completion at the same time. Constmction of the CDS is expected to begin in fall 2004 and is scheduled 
for conipletion in spring of 2007. Tlie proposed iniplementation schedule for tlle project is slio~vn in 
Figure 7-1. 
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7.2.2 54-inch Import Water Project with Out-of-Basin Storage Implementation 

The Import Water Project is a major component of the Reconune~~ded Alternative and will bring 13,400 
AFY of high quality water iuto the Pajaro Valley to meet water demand and enable the quality of water 
fio~om the Recycled Water Project to be suitable for irrigation use after blending. Construction of the 
irnport water pipeline is contingent on completion of several significant tasks including securing 
additional CVP water supplies, and et~virotunental review under NEPA. 

A CVP contract assig~nttent from Mercy Springs Water District in Phase 1 has secured 28 percent of the 
CVP supplies needed for the Import Water Project. However, in order to have enough supplies for the 
Import Water Project, the PVWMA ntust secure an additional 72 percent of the 13,400 AFY CVP water 
supplies needed through assig~unents of existing contracts from otl~er CVP Contractors. Assig~unent of a 
CVP contract mill involve negotiations with other CVP contractors and coordination of the agreements 
with the USBR. In addition, CEQA/NEPA reqi~irements must be fulfilled for each assigtnnent. 
Completion of the necessaly tasks to secure additional CVP water supplies is estimated to be a 20-month 
process. The purchase of additional CVP supplies via assig~nnent appears to be a viable option as 
PVWMA is currently in the process of exploring assignment opl)ortunities with various CVP Contractors. 

After additional CVP water supplies are secured, an out-of-basin banking agreement mith one or several 
CVP conttactors/agencies to store surplus CVP water during above average water delive~y years will be 
needed. Out-of-basin banking will increase the reliability of the CVP supply and minimize the need for 
additional storage facilities and associated costs in the Pajaro Valley. 

As previously discussed, the Import Water Project requires CEQA and NEPA co~npliance as palt of the 
environmental review process in addition to individual CEQA/NEPA evaluations for each water 
assignmentlagreen~e~~t. The Revised BMP EIR will fi~lfill the CEQA reqnirements for the 11npo1t Water 
Project and is scheduled for conipletion in Februaty 2002. NEPA requirements for the Import Water 
Project will be fnlfilled tl~rouglt an EIS schednled for completion in early 2003. CEQANEPA for any 
additional CVP contract assignn~ent bvill be con~pleted as soon as a specific assig~unent is proposed. 

Design of the import pipeline is expected to begin in early 2003, following co~upletion of the EIS and 
securing of an additional water supply agreement. Various local and jurisdictional agency permits are 
required prior to const~uction of the project, and the pemmitting process would be co~npleted in 
c o ~ ~ j u ~ ~ c t i o ~ ~  with design. The jorisdictional agencies and their required per~nitslreview process are listed 
in tlte schedule shown in Figure 7-2 under the Environmental Documents and Permitting section. 
Const~uctio~t-related per~tlits such as encroachment permits are considered to be pal? of tlte design process 
and hence are not listed under the Envirotnnental Docutnents and Pe~~uitting section. 

Necessary land acquisition and easements for the project will also be negotiated during the design stage, 
including the agreements to c o n s t ~ ~ ~ c t  and five supplemental/peaking wells along the pipeline alignment. 
The proposed in~pletne~~tation schedule is shown in Figure 7-2. 

Construction of the Import Water Project is scheduled to begin in tlte sutmner of 2004. Accounting for 
the tnobilization and start-up/testing period, and the anticipated rate of pipeline constmction 
appmxinlately 180 feet of pipe per day, the Import Water Project will be completed by the spring of 2007. 



2.3.7 CDFG - 1601 Streambed Alteration Permit 

Figure 7.2: Import Water Project Implementation Schedule 
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7.2.3 Recycled Water Project Implementation 

Constluction of the Recycled Water Project is contingent on comnpletio~l of several key tasks itlcluding 
approval of Title XVI finding fro~u the USBR, appropriation of funding by Congress, securing iulport 
water for blending, executiol~ of a cooperative agreement betweell the City of Watsollville (City) and 
PVWMA, aud NEPA compliance. These tasks need to be conlpleted prior to co~~st~uction of the project. 

I~nplementatio~~ of the Recycled Water Project is colltitlgetlt upon approval for grant fi~nding from tlle 
USBR and appropriation of suc11 funds by Congress. hl order to receive Title XVI funding, NEPA 
co~npliance for the project nlust first be completed. The NEPA evaluatiou is being conducted in 
cooperatiol~ wit11 the USBR, and is scheduled for co~llpletiou in early 2003. 

111 addition to USBR approval for Title XVI funding, an appropriation of fi~uds fronl Cotlgress is 
necessaly prior to the release of inoney for consttuctio~l of the project. The appropriatio~~s process is 
expected to spat1 a 20-month period and would begin folloming a record of decision from the USBR. 

The Recycled Water Project would also require a blending water supply it1 order to meet the irrigation 
water quality objective. Without a blending supply the Recycled Water Project would not be viable due 
to water quality issues. CVP water fiolu the Import Water Project is the only adequate blet~ding supply 
for recycled water 011 a sustaiiled basis. Therefore, sufficient CVP supplies  nus st be secured before tlle 
Recycled Water Project is built. 

Anotl~er necessary task for this project is the developlnent of a cost shariug aud delive~y agreemeut 
behveetl the City of Watsonville and PVWMA. The agreelneut is necessary, as the City of Watsonville 
and PVWMA are themajor stakeholders in the project. The City owns and operates the WWTF while the 
PVWMA has jurisdiction over management of water resources within its area. 

The desigu of the Recycled Water Project is scheduled to start at the end of 2003, after the environnletltal 
documellts aud federal appropriation for Title XVI funding. The City and PVWMA are currently 
co~upleti~lg a feasibility study to evaluate treatment options aud processes for the productiotl of recycled 
water. A Recycled Water Feasibility Sh~dy report is scheduled for cornpletiou in early 2002. 
Constn~ction pertnittiug for the project would be completed during the desigu process. Constmctiol~ of 
the Recycled Water Project could begin in the sulnlner of 2005, wit11 a conlpletion target for spring of 
2007, in accordance with the CDS and Import Water Project scl~edule. The proposed irnplelne~ltatiou 
schedule is show~l in Figure 7-3. 



- 

Figure 7-3: Recycled Water Project Implementation Schedule 

3 Recycled Water Projed 

3.1 Feasibility Study 

,- 

3.4.4 Construction 
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7.2.4 Watershed Management Programs 

Tlie Nitrate Manage~nent Prograui, Wells Maiiagenielit Program, and Recharge Area Protection Program 
will be developed in Phase 2. As part of the Nitrate Managetnent Program, the PVWMA is proposing to 
address ilitrate contalnination within the PVWMA seivice area by developilig and iniplementing a Nitrate 
Management Plan. The Nitrate Management Plan would provide guidance for managing and reducing the 
levels of contribution to nitrate contatnination in the Pajaro Valley and serve to increase public alvareliess 
and uiiderstanding of the sihiation. Tlie Wells Management Prograili irivolves for~iializing and adopting a 
guideliiie for well decoininissioning and well replacement. The Recharge Area Protection Prograni mill 
include cooperatioil with other public agencies and public outreacli to iuforlii area residents and decision 
liiakers of tlie iniportance of protecting groi~tidwater recharge areas. 

Fundilig atid staffing resources are necessary in order to develop alid iiiipleinent these programs. 
Currently, no specific iii~plementatioti schedule has been developed due to resource limitations. 
However, it is expected that funding and staffing would become available during Phase 2 and that 
iniplelnelitation of each program could ensue. 

7.2.4.1 Nitrate Management Program 

The PVWMA is working with the Monterey County Water Resources Agency (MCWRA) to address 
agricultural and urban nitrate issues. Together, the two agencies have coordinated and sponsored public 
outreacli events to educate the coiiiniu~iity 011 nitrates lnanagelneut and developed pocket guides for 
tnanagelnent of agricultural nitrates. However, increased efforts are iiecessaly i~npletneuted to protect 
water resources mithin the Valley. I-Ietice, the PVWMA should develop a Nitrate Maiiageliietit Plan that 
would identify managenient nieasures for reducing nitrate contalnination. The plan would outline 
prograiiis aiined at voluntaiy impleiiientatio~i of iiianagenient measures as volui~tary action is typically an 
effective uieatis for reducing nitrate contamination. Tlie goals of the plan would be silnilar to the Salinas 
Valley Water Project Nitrate Management Prograni (Montgomery Watson & RMC, 1998) and would 
include prograliis to: 

1. Irnprove irrigation and fertilization practices to reduce the net nitratelnitrogen load to the 
groundmater system via grower outreach and education program; 

2. More accurate definition of the extent and fate of nitrate contaminatioii in the Pajaro Valley 
groundwater basin; aiid 

3. Defiiie prograins to protect doiiiestic water supplies from nitrate contaminatiot~. 

The program should include cooperative efforts with Monterey, Saiita C~uz,  and Sail Benito Counties to 
increase public awareness aiid outreach prograins to educate the com~iiunity on nitrate pollution iii the 
Pajaro Valley. Itnple~nentatioti of the Nitrate Management Programs will require resources aiid persoimel 
to develop tlie plan and Inanage the progranis identified in the plan. Tlie progranis identified in the plan 
could be implemented using a phased approach consistent with available resources and funding. The 
phased approacli would also give PVWMA a chance to evaluate and iinprove tlie prograuis applied before 
the iinplementation of subsequent phases. Tlie Plan would also give a cost estiti~ate for program 
inipleliielitatioii and identify potential grant and funding ol)porh~nities for nitrate tnanageinent from 
regulatoiy agencies. 
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7.2.4.2 Wells Management Program 

The developme~lt of the Wells Management Program will involve active monitoring of well 
decom~nissio~ii~ig to ensure that the wells will not provide conduits for co~itarninatits. The PVWMA 
currently has a prograui for notifying the respective county whenever an aba~idotied well is discovered. 
To go a step heyolid monitoring, the PVWMA should also follnalize and adopt guidelines for 
deco~ll~llissio~litlg of grou~~dwater wells that are aba~ldoned fiom operation. The guidelines could he 
based 011 existing regulations set by tlie California Department of Water Resources and an existing 
ordinance adopted by the Monterey County Water Resources Agency. 

7.2.4.3 Recharge Area Protection Program 
Protection of recharge areas within the PVWMA service area is critical in presewing water quality aud 
supply within the basin. Recharge areas within the basin are primarily located in the eastern portion of 
tlie PVMWA service area. Contamination of, or development on, recharge areas would adversely affect 
the groundwater supplies of t l~e  entire basin. Therefore, it is critical that recharge areas are protected 
fro111 both development and pollution. 

A Recharge Area Protection Progra~il is needed to preserve f i~h~re  groundwater supplies and quality. As 
previously discussed in Sectio1l3.4.2, the local Counties are aware of key recharge areas arid help i11 
honitorik the water quality in these areas. However, a more fonnal program to spread awareness is 
recommended. The proposed program could co~~sist of an outreach program desiglied to i n f o ~ ~ n  area 
residents and decision makers of the i ~ ~ l p o ~ t a ~ i c e  of protecting groundwater recharge areas. 111 addition, 
data fiotn the Water Resources Monitoring Prograni could be used in developing a model for the key 
recharge areas and help iu t~io~iitoring of the water quality in these areas. 

7.3 Potential Future Phases 

Potential future phases are contingent on the availability of funding, operational strategy, alid 011 future 
water needs within the Pajaro Valley. Potential fi~ture phases include two local water-banking projects 
and three local water supply projects. As previously mentiotled, eliminatio~i of overdraft and seawater 
ititrusiotl impacts duriug peak demand periods as well as future increases in water use by 2040 will 
require tlie construction of an in-basin bailking system andfor additioual water supply projects. The 
projects identified were tlie ~ilost feasible aud practical at this time. I~npleme~ltatio~i sclledules for tliese 
potential future projects are not presently defined. Key imnpletne~itatiou tasks for each project are 
sununarized in tlie followi~ig sections. 

7.3.1 Aquifer Storage and Recovery of CVP Water (ASR) 

Once constmction of the iuiport water pipeline is completed aud as more funding becomes available, a 
water banking strategy to store water locally in years whet1 above-average supplies are available should 
he developed to accotnmodate peak demand periods, future iincreases in water use by 2040, a ~ i d  illcreased 
lotig-term reliability, flexibility, and local control of the CVP supplies. Banking of water locally would 
likely be achieved through ASR, in-lieu recharge, or a combination of both. A local water hauki~ig 
strategy should be developed while cousideritlg overall operatious requirements durilig low and high 
water delivery years. Besides banking, ASR wells could be used to meet peak water demands alid 
provide reliability to the system. 
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Previous analysis and evaluatiou of ASR for CVP water wit11 regards to mater quality aud regulatory 
requirements indicate treatment is necessaly prior to i~~jection of CVP water into the groundwater system. 
Feasibility level studies have resulted in the recommendation of ultrafiltration (UF) as the preferred 
treatment process alternative. Ultrafiltratiotl would treat CVP water prior to injection into the 
groundwater aquifers to meet and colllply with tile Depart~nent of Health Sewices (Dl-IS) and Central 
Coast Regional Water Quality Col~trol Board (CCRWQCB) requirements. Upon extraction, water from 
the wells could be delivered directly to the CDS without additional treatment. A byproduct of UF 
treatment is reject water, which could be either discharged back into tlie import supply pipeline or 
discbarged to the WWTF. 

Prior to tnoving forward mith full-scale implementation of the ASR project, PVWMA should col~duct a 
ulore detailed evaluatio~l of existiilg groundwater quality in the proposed ASR well area and perfor111 a 
pilot study of the reconunended treatlneilt process to gather lnore infornlation. The pilot study would 
help PVWMA address water chemistry issues associated with blending of CVP water with gro~mdwater. 
Furthenllore, PVWMA would ueed to work wit11 propetty owuers to site additional wells at locatiolls that 
would n~inili~ize agricultural and environnlel~tal ill~pacts. 

7.3.2 Inland Distribution System (IDS) 

Const~nction of an IDS would allow for delively of water fioln local or import supplies to inland growers 
aud would reduce groundwater pumping leading to an in-lieu water bank. An IDS provides the ability to 
deliver water to lauds not adjacent to the import pipeline, a benefit liot afforded by ally other project 
cornpo~~e~ent. 

One poteutial delivery system was ideutified it1 Section 4.10.1. However, tbe aligluneut and service area 
of the syste~u is dependent on the specific needs of the owners and growers it1 the illlaud area. As future 
water needs aud water resources are identified, tile IDS can be designed to meet the goals and objectives 
of these inland owners aud gromers. By providiug tile ii~land gromers with a water supply in lieu of 
groundwater pumping, the PVWMA would create an in-basin bank. This in-basin bank could be used to 
meet future water needs of the Pajaro Valley. 

7.3.3 Watsonville Slough Project with North Dunes Recharge Basin 

Implementation of the Watsonville Slougll Project is depeudent upon the reconunendations of the 
Watsol~ville Sloughs Resource Consel~ation aud E~lhaucement Plau currently being conlpleted. The plat1 
is evaluatitlg ewironmental enhancemnet~ts and restoration options. Recotn~net~datiolis iucluded in the 
Resource Conservation and Enhancement Plan could affect the cost effectiveness, availability of water, 
and the feasibility of a water supply project at Watsonville Slough. If reconimel~dations from the plan are 
favorable, ituplementation of the project could commence. 

Tile tnost significant tasks for this project are securiug mater rights from the SWRCB and ensuring that 
slougl~ mater call be successfully percolated and recovered. The mater rights process would require 
coordinatioli wit11 et~vironmental stakellolders suc11 as NMFS, ACOE, CCC, RWQCB, and USFWS. 
These stakeholders would likely require significant environmental mitigatiou measures to protect 
endangered species and enhance the Slough prior to water rights approval. 
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7.3.4 College Lake Projed Implementation 

The College Lake Project is not a viable project at this time due to flood protection evaluations being 
completed by the ACOE. Co~~strnction of the College Lake Project is cotltitigent on co~npletion of the 
flood protection studies attd the recom~nended flood protection ~neasures. If the evaluations by the ACOE 
reco~mnend the use of ColIege Lake for flood protection, then a inultiuse project could be cost effective. 
The ACOE is currently conipletii~g outreach efforts and collectii~g public and stakeholder inputs for a 
plaruiing investigation. To date, no schedule is available for the cotnpletion of the ACOE flood projection 
evaluation. 

In addition, the developme~it of College Lake as either a flood control or water supply project will face 
significant environmental issues, paiticularly as the project wvould iinpact steelhead fisheries. These 
issues mould need to be addressed, including securing a water rights permit, prior to project 
i11lple11le1ltatio11. In 1995, PVMWA applied for a water rights permit for the College Lake Project. 
However protests by several jurisdictional agencies and unresolved issues have resulted in delay of the 
permit being issued. Securing of the water rights pennit would itlvolve resolution of design and 
operatio~~s issues identified by the protesting agencies. 

7.3.5 Murphy Crossing Project Implementation 

The Murpby Crossing Project is still facing several environmental issues aud engi~leering challeliges at 
this time even though the EIR docnine~~tation for this project has been certified. Additional investigatiotis 
requested by the NMFS atid DFG mould need to be completed before the project could be imnpletnented. 

In additiou to the enviro~unental and engiileering issues, the tilost pracfical delivery of water supplied by 
the Murphy Crossing Project would be adjacent to the project via ail IDS. Alternatively, once ail import 
pipeliile is constmcted, water from Muiphy Crossing could be conveyed through that pipeline to the CDS. 

7.4 Summary of Key Points 

P~esented below is a sulmnaly of key points of this sectiot~. 

The Recommlietlded Alte~native will be irnl)lemented in nlultiple phases 

I~i~ple~nentat io of Phase 1 began in 2000 and iucludes Water Conselvatio~l and the Harkins 
Slougl~ Project with supplemental wells along with a portion of the Coastal Distribution System. 

Phase 2 consists of the remaining portion of the Coastal Distribution system, the Import Water 
Project plus inland-alignine~lt tnr~louts and five supplemental wells, tlie Recycled Water Project, 
and additional Watershed Manage~neut Programs. 

Siilce tlie CDS and Recycled Water Project are dependeut upon the Inlport Water Project the 
constmction completion date of all three projects is scheduled to coincide in the spriug of 2007. 

Watershed Managelnetit Programs are iutegral parts of the Reconnnended Altetnative and consist 
of the Water Metering Program, tlie Water Resources Monitoring Program, tlie Nitrate 
Management Program, the Wells Managenlent Program, and the Recharge 4rea Protection 
Prograin. 
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The enhanced Water Metering Program is being ilnpleli~ented; the framework for the Water 
Resources Monitoring Program is currently being developed; the development of the Nitrate 
Management Program, the Wells Management Program, and the Recharge Area Protection 
Program will be developed in Phase 2. 

Potential Future Phases consist of potential local water-banking projects and potential local water 
supply projects. An in-basin balking strategy inay be needed to address current peak demand 
needs and future increases in water use. It sl~ould increase tlie long-tenn reliability and flexibility 
of tlie system, and provide more secure local control of the CVP supplies. The implementation of 
Potential Future Phases are contingent upon availability of funding and on fiih~re water needs 
within tlie Pajaro Basin. 
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8 Proposed Rate Plan for Recommended Alternative 

The Reco~lnnellded Alternative requires an an~lual source of reve~lues of approximately $13.9 milliot~ to 
su1)port debt payments and alillual operations and lilaiutellance costs, iucludi~ig CVP water purcliases and 
energy costs. PVWMA collducted a series of public workshops to evaluate alternative rate approaches 
and to identify water users' issues of concern. This approach allowed the PVWMA Board of Directors to 
folluulate a recotlulle~nded rate plan that addressed these concerns. 

8.1 Existing Rates and Restrictions 

PVWMA has in place two sources of revetlue. The first is a Mauagement Fee that is levied on a parcel 
basis. The Management Fee results in ali~lual reveliues to PVWMA of approximately $400,000. The 
Management Fee is presently utilized for overall agency management aud fiinding 

The second source of revenue presently utilized by PVWMA is an Augmentation Charge. The 
Augmentation Charge is based on water use, and is administered primarily through well metering. The 
Augrnelltatio~l Charge is limited by the agency's e~~abling legislati011 to 15 percent of the highest rate 
charged by the City of Watso~lville. Based on the City of Watsollville water rate for customers outside 
the City limits, the maximmil Augrlle~itation Charge allowed by the enabling legislation is presetltly 
$162/AF. 

The Augrnelltatio~l Charge is further cull-ently, limited to $5O/AF by the passage of Measure D in 1998. A 
pol)ular vote is scheduled for Marc11 2002 to reinstate the legislative authority of PVWMA and remove 
this limitation. If the electio~l in March is ssuccessful, PVWMA would be allowed to raise the 
Augmeutation Charge to the linlit allowed by the enabling legislation, presently S1621AF. The limit 
could increase in fiiture years if the City of Watsonville raises rates. 

8.2 Alternative Rate Structures 

Several types of rate stluctures were considered by PVWMA, includiug: 

Flat Water Rate Stmch~re; 
Tiered Water Rate Stmch~re; 
Laud Assessmellt Structure; alld 
Water Rate and Land Assessment Combi~latioll Structure. 

Fhl IVufer. Rafe Sf~~lrrcft~re: 

A Flat Water Rate Structure would set all water sales at the same price per acre-foot of use. This rate 
strocture is the simplest of all rate stll~ch~res to u~lderstand and administer. A single water rate would 
apply to all users whether they used one acre-foot per acre or five acre-feet per acre. In this way a flat 
water rate avoids the administrative task of tracking the number of acres a user is irrigating with a give11 
wellll~leter. 

If the PVWMA used a Flat Water Rate Structure, nearly all of its illcome would come fkom water sales. 
I11 years when water sales are less tllau the assumed long-tern1 average of 64,000 AF, PVWMA revellue 
would be illsufficieut to cover the antiual costs. To bridge this revelme shortfall, the PVWMA would 
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need to set up a reserve fund. Bond sellers woi~ld probably require such a reserve fund with any of the 
alternative strategies presented herein. Tliey could require that rates be increased by as much as 20 
percent for the first five years to build lip a reserve fund eqnal to one year's annualized costs. 

A Tiered Water Rate Striicture would charge progressively higher water rates as the demand of a user 
increases. For example, the first acre-foot per acre of demand would be at one price, the second acre-foot 
per acre ~vould be at a higher price and the tliird acre-foot per acre of demand at a still higher price. If tile 
rate tiers were set up to be 'cascading', tlie user of three acre-feet per acre would liave one third of its 
water use billed at the lowest rate, one tliird of its use billed at the ~iliddle rate, and one tliird billed at the 
highest rate. The water bill for this user mould be an average of the three rates. 

A tiered struchlre can also be 'noa-cascading'. In this case a user of t hee  acre-feet per acre would see its 
entire water bill calculated at the highest tier rate. 

For the PVWMA sewice area, tiered water rates would be developed on the basis of intensity of use (the 
aliiouiit of water used per acre of land irrigated). This basis is needed to accootit for the wide range in 
agricultural property sizes per water meter in the Pajaro Valley. Without this mechanism within a tiered 
structure, large property owners would be billed at the highest tier even if they grew crops with low water 
denlands. 

Use of tiered water rates alone would result in water sales being the sole source of income for the 
PVWMA. As with a flat rate, a reserve fund would likely be necessaly to meet the reqnirements of bond 
sellers. 

Tiered water rates are difficult to understand and admninister because the rate tiers would be based on the 
alilouilt of water used per acre of land il~igated. This would reqiiire the PVWMA to track acreage tinder 
irrigation meter-by-meter. 

A Land Assessiiieiit Rate St~nctnw could be used to raise all or part of the PVWMA annual costs. As tlie 
nanle implies, this source of PVWMA revenue would be an assessment on property. The assessment 
would be collected on the tax rolls, along with landowner's aluiual tax assessment payments. Because a 
land assessment is collected wit11 the alulual tax payment, the PVWMA has a greater assurance of 
receiving payment. Therefore, land assessliients often ease tlie requirements of potential bond sellers. 
Depending upon how much of the costs are recovered by land assessments, the need to set up a reserve 
fund conld be waived, or greatly reduced. 

Proposition 218 req~~ires that land assesslnents be based on tlie benefit that a given parcel derives from the 
project to be fiinded. To confonn to this reqnirement, a pxoperty-by-property assessment must be made 
and the propelty owner notified. The assessed property owners tllust vote upon the assessment. Their 
votes are weighted based upo~i the assessment. That is, a property that is assessed $1000 would have 
twice the votes of a property that is assessed $500. A majority protest of the weighted votes ~vould 
disapprove the assessment for all propelties assessed. 

Because land assessments have to be in direct propoition to the benefits derived by a given property, 
sotlie rationale for assigning benefit must be established. 
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Water rates can be used in conibination ~vitli land assessiiieiits to recover PVWMA costs. This approach 
would allow a portion of PVWMA costs to be recovered through a land assessment and the remainder 
tlirough water use fees. Such an approach could be used to implement a policy tliat property receives a 
benefit due to implementation of a given project that is equal to a portion of a given project's costs, and 
that the remainder of the project benefits acclue to water users in proportion to the cost of seivice, and 
should be paid tluough water use fees. 

As with tlie previous rate discussions, a wide range of coiilbiiiations could be illiplemented. 

8.3 Alternative Rate Evaluations 

PVWMA evaluated alternative rate sttuchires tluough a multi-phased public process. The first pliase of 
the process included outreach to a number of affected and interested public groups and worksliol)~ with 
the Board of Directors. This initial phase sewed to identify tlie rauge of potential alternatives and 
colistrai~its associated with each altel~iative. PVWMA solicited atid received input from a number of 
coiimiunity interest groups representing a range of agricultural and urban interests. Flat and tiered rates 
and land-based assessiilents were discussed, along with combinatio~is of rates and assessiilents. This 
phase of tlie evaluation identified the wide range of perspectives of preferred rate stmctures, palticularly 
tlie differences of opinion regarding tiered versus flat rates and the desire for some level of land-based 
assessments. 

The second phase of the process focused on agriculhiral water rates since agriculh~ral water users will be 
paying for their proportionate share, or approximately 80 to 85 percent of the project costs. This phase of 
the water rate evaluatioiiprocess was used to solicit illput from the agricultural community on specific 
alter~iative rate stiuchires. An Ad Hoc Agricultural Rate Committee mas established by the Board of 
Directors to facilitate input and discussion of alter~iative rate structures. The Ad Hoc Committee met 
tllree times to discuss altemative rate stiuctcires. The majority opiiiioii of tlie Ad Hoc Committee was a 
recotmnendation tliat the PVWMA adopt a differentiated rate stmcture tliat charged a higher rate to tlie 
recipients of delivered project water. The recoliuneitdation was that the recipients of delivered water 
would pay approximately 15 to 25 percent illore for water than a grower tliat putlips ground water. 

h i  addition, a iiiiiiority opinion of tlie Ad Hoc Conimittee identified the potential for a low tier (perhaps 
fiee) water rate that would be applied to iildividnals that pni~iped less than the proportionate sustainable 
yield of tlie basin. This proportionate level of sustainable yield was estimated to be tlie sustainable yield 
of the basin (24,000 AFY) divided by the total acreage witliin the PVWMA (79,600 acres), or 
approximately 0.3 AFYIacre. 

The final phase of the rate evaluation process was uiidertaken by the Board of Directors through a series 
of public worksl~ops tliat focused on specific alternative rate structures. Begiiuiing in December 2001 and 
co~icludiiig in January 2002, the Board of Directors conducted three water rate workshops. 

The Board workshops included discussioii arid evaluation of land-based assessments, flat rates, and 
differentiated flat rates. The Board considered the iilipacts of tlie alternative rate structures on botli 
agricultural and iuunicipal water users. Tlie Board selected a differentiated flat rate stiucture as tlie basis 
for recovering costs associated with the Reco~lniiended Alternative. 
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8.4 Recommended Rate Plan 

The Recommended Rate Plan is a differentiated flat rate that will result in one rate (Augtnentation 
Charge) for individuals who puti~p groundwater, and a second, higher flat rate for individuals who receive 
delivered project water. 

Califo~mia law requires that these charges be based on the cost of service being provided. For the 
Reco~litnended Alternative, the recommended basis for establishing the cost of service for delivered 
project water and for augmented groundwater is: 

1. Recipients of delivered project water will pay the incremental cost of providing delivered project 
water to their propelties as established by the incremental cost of constructing, operating and 
maintaining tlie Distribution System, 

2. All water users, including recipients of delivered project water, pay a proportionate share of all 
remaining costs associated wit11 the Reco~n~nended Alternative. 

Based on the estimated costs of the Reco~mnended Alternative, as presented in Section 6, the proposed 
rate stl~~chlre would be: 

Augmentation Charge $158/AF 
Delivered Water Charge $3 16/AF 

The Augmentation Charge would be increased on at1 incre~nental basis, asso~ning a successfi~l election in 
March 2002. On this basis, the Augmentation Charge would be increased gradually from its current level 
of $5O/AF to SI~X/AF'. 

Upon colnpletiol~ of the project and delive~y of project mater, the Delivered Water Charge would be 
applied to those mater users receiving delivered water. That is, those water users who stop pumping and 
receive delivered water would move to the higher rate when they receive delivered water. 

It should be noted that those water users who continue to puulp groundwater will incur costs of 
approximately $92/AF to cover the cost of owlling and operating their own wells and pu~nps. This cost, 
wvllicll is directly borne by the water user, niust be considered when calculating the total cost ofwater for 
these users. Thus, their total cost of water would be approxi~nately $250/AF ($92 + $158 Augmentation 
Charge). It is this cost that is directly comparable to the Delivered Water Charge of $316/AF tbat will be 
levied on users of delivered water. 

Finally, as discussed in Section 6, the Reco~mnended Alternative would meet peak demand of the CDS if 
the irrigation day mere extended fro111 18 hours to 20 hours. If this is unacceptable to growers, additional 
in-basin banking projects could be constrncted to meet peak demand conditions relative to today's level 
of water use. Future projects will have to be fi~nded by all PVWMA water users. 

Iticreases in water si~pply to meet fuh~re water deiiiand above today's level of use ~iiust be addressed 
tlu'ough filhlre water supply projects, which should be paid for by filh~re water users. In addition, fuh~re 
water users will be asked to 'buy into' the iniiastructure that was const~ucted to meet today's demands. 
Therefore, PVWMA should adopt a rate structure that includes paymefit of an I~upact Fee, which would 
be paid by propelty owners if they convert or develop lands resulting in increased mater demand. The 
exact nah~re and amount of the 111lpact Fee needs to be determined. 

I These rates are expressed in current dollars and would increase in the future with the overall rate of inflation. 
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Who is eligible?
• City of Watsonville water
   service customers
• All homes and businesses

For more information, call the City of Watsonville
Public Works & Utilities Customer Service at
768-3133 Monday-Friday, 8am-4:30pm,

or visit our website at watsonvilleutilities.org
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Water Conservation Consultation

Consulta para la Conservaci n de Agua
In the Pajaro Valley we use more than twice as much
water as is naturally available each year. This imbalance
is about 6.5 billion gallons per year. This has caused
saltwater from the Pacific Ocean to mix with groundwater,
contaminating wells near the coast.

Irrigation run-off from landscapes carries motor oil, trash,
pesticides and fertilizers down the street into storm drains
and directly into our rivers, wetlands and ocean. Polluted
irrigation run-off affects the health of our watersheds.

Be part of the solution to conserve water and protect
water quality for future generations in the Pajaro Valley!
Participate in the Water Conservation Consultation
Program today.

english

spanish

¿Quienes califican?
• Clientes del servicio de agua
   de la Ciudad de Watsonville
• Todos los hogares y comercios

Para m s informaci n, llame a la División de
Servicios al Cliente del Departamento de Obras

Publicas de la Ciudad de Watsonville al 768-3133
Lunes-Viernes, 8am-4:30pm o visite nuestra página

web watsonvilleutilities.org

¡Haga su parte, proteja
el agua este instante!
En el Valle de P jaro usamos más de dos veces de
toda el agua que hay disponible cada año. Este desequilibrio
es aproximadamente 6.5 mil millones de galones de agua.
Esto ha causado la filtración de agua salada del océano
pacifico a las aguas subterráneas causando contaminación
de pozos a lo largo de la costa.

El exceso de agua de irrigación de los jardines lleva el
aceite de motor, la basura, los pesticidas y los fertilizantes
a la calle donde entran a las alcantarillas y corren
directamente a los ríos, pantanos y al mar. Este escurrimiento
de agua contaminada afecta la salud de nuestras aguas.

¡Sea parte de la solución para conservar agua y proteger
la calidad del agua para las futuras generaciones en el
Valle de Pájaro! Participe en el Programa de Consulta
para la Conservación de Agua.

Do your part,
be WaterSmart!

Free Consultation!
`Consulta Gratis!

Free Consultation!
`Consulta Gratis!
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New rates
for 2009

Tier 1
0–6,732

gal/month

Tier 2
6,733–14,959

gal/month

Tier 3
above 14,960

gal/month

Inside City
$/billing unit

$1.05

$1.65

$2.33
55% more
than Tier 1

Outside CIty
$/billing unit

$1.52

$2.28

$3.22
53% more
than Tier 1

The City of Watsonville offers customers free
consultations to help you save water and money. Our
trained staff will visit your home or business to evaluate
your landscape and indoor water use. We will make
specific recommendations tailored to your needs.

It’s absolutely FREE!

To schedule an appointment for your
home or business, call the Public Works

and Utilities Customer Service
at 768-3133 TODAY!

What is a water consultation?

La Ciudad de Watsonville ofrece consultas gratis
para ayudar a clientes ahorrar agua y dinero. Nuestros
especialistas visitarán su hogar o comercio para evaluar
el uso de agua en el jardín y dentro de su vivienda.
Nuestros expertos ofrecerán recomendaciones
específicas para sus necesidades.

`Es absolutamente GRATIS!

Para una Consulta Gratis de Conservación de
Agua en su hogar o negocio llame HOY
a la División de Servicios al Cliente del

Departamento de Obras Públicas al 768-3133.

¿Que es una consulta de agua?

During a Water Conservation Consultation,
a water conservation specialist will:
• Evaluate the efficiency of your irrigation system,

identify irrigation problems and help you find solutions.
• Provide an irrigation schedule and water budget

based on your landscape.
• Explain how to read your water meter, so you can

manage your water use and detect leaks.
• Provide Water Smart landscaping advice about low

water use and low maintenance plants, healthy lawn
care and ecological options for yard waste recycling.

• Inform you if you qualify for a toilet replacement
rebate or a high efficiency washer rebate.

How will it help me?

Como parte de su Consulta para la Conservación
de Agua, un especialista en conservación de agua:
• Inspeccionará la eficiencia de su sistema de irrigación

para identificar problemas y encontrar soluciones.
• Proveerá un horario de riego y presupuesto de agua

basado en su jardín.
• Explicará como leer su contador de agua para

que usted pueda controlar su uso de agua y
detectar fugas.

• Proveerá consejos de Jardinería Eficiente tales como
la selección de plantas de bajo uso de agua y mínimo
mantenimiento, como crecer un césped sano y opciones
ecológicas para el reciclaje de desperdicios del jardín.

• Le informará si usted califica para un reembolso de
reemplazo de inodoro o un reembolso de lavadora
de alta eficiencia.

¿Cómo me ayudará?

english

spanish
Precios nuevos

efectivos
abril 2009
Nivel 1
0–6,732
gal/mes
Nivel 2

6,733–14,959
gal/mes
Nivel 3

más de 14,960
gal/mes

Adentro de
la Ciudad

$/costo unitario

$1.05

$1.65

$2.33
55% más que
los precios en

el nivel 1

Afuera de
la Ciudad

$/costo unitario

$1.52

$2.28

$3.22
53% más que
los precios en

el nivel 1

New multi-tiered water
conservation rates took
effect April 1, 2009.
These new conservation rates
make it more important than
ever to conserve water
and save money.

Conserve and save money!

¡Conserve y ahorre dinero!



When rainfall hits the ground in the Pajaro Valley, a 
portion of the water is absorbed into the ground and 

eventually reaches the groundwater table. City-owned and 
private wells then pump the water out for residential, agricul-
tural, and business uses. About 80% of Watsonville’s water 
supply is groundwater, primarily taken from the Aromas Red 
Sands Aquifer. The remainder is collected from Corralitos 
and Browns Creeks and treated at a plant in Corralitos.

The City’s water meets the strict standards set by the State. 
However, each year more water is pumped out of the ground-
water supplies than is replaced by rainfall. Over-pumping 
causes saltwater intrusion, the process where ocean water 
seeps underground into wells, rendering them useless. The 
City is working with the Pajaro Valley Water Management 
Agency on water conservation efforts and on projects to 
increase water supplies in the Pajaro Valley. 

While the City of Watsonville uses only 10% of the ground-
water pumped in the Pajaro Valley, we must all begin to 
deal with the challenges created by this shortage. Let’s all 
maintain our precious resources for future generations by 
continuing to practice water conservation. 

Cuando la lluvia cae en el suelo del Valle del Pájaro, una porción 
de la lluvia es absorbida por el suelo y ésta a la larga llega al 

subsuelo. Los pozos municipales y privados bombean el agua para 
los usos residenciales, agrícolas y comerciales. Cerca del 80% del 
suministro del agua del subsuelo proviene del acuífero Aromas 
Red Sands. El agua restante proviene de los arroyos Corralitos y el 
arroyo Browns y pasa por un tratamiento en la planta de filtración 
de Corralitos. 

El agua potable de la Ciudad excede las normas estrictas establecidas 
por el estado. Sin embargo, hay una escasez de agua en el Valle 
del Pájaro: cada año se bombea más agua del subsuelo de la que es 
reemplazada por la lluvia. El bombeo demás causa la intrusión de 
agua salada (es cuando el agua del océano se filtra por el subsuelo 
a los pozos convirtiéndolos inservibles y los echa a perder. 

Mientras que Watsonville usa solamente el 10% de todo el agua 
subterránea en el Valle del Pájaro, todos debemos empezar a afrontar 
los retos ocasionados por la escasez de agua. Hay que mantener 
nuestros recursos para las generaciones futuras, y así hemos de 
continuar con el ahorro de agua.

¿De dónde proviene 
el agua potable?

How We Get Our Water

For more information about your water, call Beau Kayser at 768-3193. Additional copies of this report 
are available at City Hall, or call 768-3133, or online at www.watsonvilleutilities.org. The City Council is 
the governing body for the City water system. The City Council meets on the second and fourth Tuesday 
of each month at 4:00 p.m. and 6:30 p.m. in the Council Chambers, 275 Main Street, Fourth Floor. The 
City welcomes your participation in these meetings. 

Central Coast Energy Services (CCES), through 
the sponsorship of the City of Watsonville, is 
offering low-flow, high efficiency toilets to all 
residents and businesses whose water service 
is provided by the City of Watsonville. CCES 
will replace high-water-use toilets with low-flow 
toilets FREE OF CHARGE. They can replace 
multiple toilets per dwelling, and handicapped 
toilets if needed. They will also install other 
money-saving devices such as faucet aerators 
and low-flow showerheads.

Call CCES today for 
 more information (831)761-7998

If you have a toilet installed before 
1992, you could be using up to 30% 
of your indoor water for flushing. 

FREE High 
Efficiency Toilets

How to tell if your toilet is low-flow: Older toilets 
use 3.5 to 7 gallons with each flush. If your toilet is not 
marked 1.6 Gpf, it is not a low-flow toilet. If it has not 
been changed since 1992, it is not a low-flow toilet.

Central Coast Energy Services (CCES), mediante el 
patrocinio de la Ciudad de Watsonville está ofreciendo 
tazas de baño de bajo consumo y alta eficacia a todos 
los residentes y negocios a los cuales les suministra 
servicio de agua. CCES reemplazará GRATIS las tazas 
de alto consumo con tazas de bajo consumo. Pueden 
reemplazar tazas múltiples por vivienda e instalar tazas 
para personas discapacitadas, si se necesitan. También 
instalarán otros dispositivos que le ahorrarán dinero 
como rociadores para llaves de agua y regaderas de 
bajo consumo. 

Llame a CCES hoy para 
obtener más información

GRATIS Tazas de 
baño de alta eficacia

Cómo puede saber si su taza de baño es de bajo consumo: Las 
tazas de baño usan de 3.5 a 7 galones cada vez que baja el agua. Si la taza 
no está marcada 1.6 Gpf, no es una taza de bajo consumo. Si no se ha cam-
biado la taza desde 1992 entonces no es una taza de baño de bajo consumo. 

Si tiene una taza de baño que se instaló 
antes del 1992, podría estar usando hasta 
el 30% de su consumo de agua interior.







Important: Complete application and submit with your original receipt.

Name Telephone

Mailing Address

Address Where Clothes Washer Is Installed

Clothes Washer Manufacturer

Account Number

Model Number

Date Purchased Date Installed

Purchased From

Purchase Price (Not Including Sales Tax)

Signature Date

Attach original sales receipt and return completed application to: City of Watsonville
Customer Service Division
320 Harvest Drive
Watsonville CA 95076-5103For more information, call 768-3133

Official Use Only:

Application Approved Denied

City of Watsonville

High Efficiency Clothes Washer
Rebate Program

Application



City of Watsonville

High-Efficiency Clothes Washer Rebate Program

Rebate Eligibility Requirements

Rebates are given only on Energy Star labeled clothes washers.

The rebate amount is $100.

The clothes washer must be purchased new.

The clothes washer must be installed at a location serviced by the City
of Watsonville Water Division. All residents and businesses that pay
a water bill to the City of Watsonville, whether located inside or outside
city limits, are eligible for the rebate.

An on-site inspection by a representative of the Customer Service Division
may be required to verify installation before rebate is paid.

Procedures:

Purchase and install your new clothes washer. Verify with the appliance
retailer that the clothes washer you are purchasing qualifies as an Energy
Star labeled appliance.

Complete this rebate form and attach the original sales receipt showing
the model of the washing machine and the date of purchase. Return to
the Water Division for processing.

A representative of the Customer Service Division will contact you and verify
installation of the qualifying clothes washer.

Allow four to six weeks to receive your rebate check.

More information about energy-efficient clothes washers and other appliances
is available at www.energystar.gov.

The City does not pick up the old clothes washer.

For additional information about the washer rebate program, disposal of old
washers, the toilet rebate program, and other water conservation devices,
such as low-flow shower heads and hose nozzles, call 768-3133.

The City of Watsonville does not endorse or recommend specific brands, products, materials, or dealers;
acceptance of such is customer's responsibility. Installation of the washer is the sole responsibility
of the applicant. The City of Watsonville assumes no responsibility or liability for any damage to property
that may occur as a result of participation in the high-efficiency clothes washer rebate program.
It is expected but cannot be guaranteed that installation of a high-efficiency clothes washer will result
in lower utility bills.

•

•

•

•

•

1.

2.

3.

4.

5.

6.

7.



LANDSCAPE WATER CONSERVATION PROGRAM 
SITE EVALUATION FORM 

 

 
        

Date of Water Conservation Evaluation:    Evaluation Staff:      

Contact Name:                

Check one:   Tenant   Property Owner   Business Owner    Property Manager 

Site Address:              

Contact Phone:        Alternate phone/e-mail:      

Landscape Maintenance Service Provider:           

Contact Name:          Phone:     

Account Number:                                 Meter Serial Number:      

Survey Meter Reading:     Leaks Detected (cf/minute):     

Toilet(s) Make and Model:            
  Qualifies for toilet replacement/rebate program (circle one)?    Qualifies for HE washer rebate?  
 
Total Landscaped Area:            
 
Existing Irrigation Controller(s) Make and Model:          
 
Existing Irrigation Hardware Make and Model:   Rotor:     ___________________     
 
Fixed Spray:            Drip:        
 
COMMENTS: __________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________ 

Instruction Given on Irrigation Controller Programming?   Yes    No 
 
Irrigation Schedule Requested?   No     Yes                Water Budget Requested?  No      Yes    

Water waste documented/reported at this site?     No     Yes    If yes, type:   Overspray     Run-off  
  Broken equipment      Other  ___________________________________ 
 
Follow-up visit recommended?    No     Yes    Date of follow-up visit: ___________________________ 
 
RESOURCE MATERIALS PROVIDED  
  Rebate Brochure    Watsonville Plant List    LWC Local Resources 
  OWOW Fact Sheets    LWC Water-wise tips    Other:     
  Faucet Aerators:    Irrigation Schedule Guide    Other:     
  Hose Shut-off Nozzles:   Showerhead Aerators:    Other:     



LANDSCAPE WATER CONSERVATION PROGRAM 
SITE EVALUATION FORM 

 

     Quantity:        Quantity:           
 
A water budget for the _______________________________ property was calculated in accordance with AB 1881, 
The Water Conservation in Landscaping Act. The landscape water budget shall be no more than 70 percent of 
reference evapotranspiration per square foot of landscaped area. The landscape water budget was calculated using 
the equation below: 
Landscape Water Budget = (0.7) (ETo) (.00083) (LA), where: 
Water Budget = the predicted amount of water needed to maintain your site in a healthy and viable condition 
              and the annual upper limit of irrigation water allowed (HCF/year; HCF = one hundred cubic feet, the 
  standard measure of water equal to 748 gallons.)  
0.7           = ET adjustment factor 
ETo           = Reference evapotranspiration (inches per year); Historical ETo for Watsonville is 37.7 inches/year. 
         Evapotranspiration is the combined process of water loss by evaporation and water transfer to the air 
  through plant tissues. 
0.00083          = Conversion factor that translates inches to HCF 
LA                  = Landscape area (square feet) 

 
Records from the Watsonville Public Works and Utilities department document that 20__ annual irrigation water use at 
the _________________________ was ________ HCF (________________ gallons). The site is currently using 
___________________________ the water budgeted. When the irrigation site tune-up improvements 
recommended in this report are completed and the site is maintained on budget, estimated annual water 
savings are calculated to be ____________ HCF (____________________ gallons) compared to 20___ water 
usage. This annual savings in water translates to a potential $____________ per year compared to 20___ water 
usage at current water rates.  
 
Watsonville Municipal Code 
 
6-3.432  Wasting of water. 
It is unlawful for any person to use water for any of the following: 
(a)   Watering of grass, lawn, ground cover, shrubbery, open ground, crops, trees, including agricultural irrigation, or an 
indiscriminate running of water or washing with water in a manner or to an extent which allows water to run to waste; 
(b)   Permit the loss of water through leaks, breaks, or malfunction within the customer's plumbing; 
(c)   The use of a hose without a quick-acting positive shut-off nozzle; 
(d)   Maintenance or operation of any new ornamental fountain which does not recirculate 100 percent of water used; 
(e)   Operation of a new car wash that does not use the best available water conservation technology; 
(f)   Irrigation of turf, lawns, gardens or ornamental landscaping between 9:00 a.m. and 5:00 p.m., except by drip 
irrigation or hand watering with a quick-acting shut-off nozzle. (§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
6-3.433  Water conservation in development. 
All development shall utilize water conservation, water recycling, and xeriscaping to the maximum extent possible.      
(§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
6-3.434  Landscape water meters. 
Separate landscape water meters shall be required in locations with a combined landscaped area greater than 5,000 
square feet. (§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
6-3.435  Landscape irrigation systems. 
Irrigation systems shall be designed and maintained to avoid runoff, over-spray, low head drainage or other similar 
conditions where water flows to waste. (§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
6-3.436  Turf restrictions. 
Turf shall not be used in median strips, parking islands, or in areas less than eight (8') feet wide, or on slopes that will 
result in excess irrigation water runoff. These limitations may be exempted if required for storm water erosion control 
by the Public Improvement Standards. (§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
6-3.437  Water use in landscaped areas. 
Water use, in combined landscaped areas greater than 5,000 square feet, shall be monitored for comparison to the 
MAWA. Landscaped areas with water use lower than or equal to the MAWA shall be designated as water efficient. 
Landscaped areas with water use greater than MAWA will require an audit. The Director shall determine the 
appropriate mitigation measure to reduce water usage so as not to exceed the MAWA. Failure to implement such 
mitigation measure is a violation of this Code. (§ 1, Ord. 1088-00 C-M, eff. April 14, 2000) 
 
 



LANDSCAPE WATER CONSERVATION PROGRAM  
TIPS FOR A BEAUTIFUL AND WATER-WISE LANDSCAPE 

 
Commercial and residential water users have successfully implemented many of the following 
water use efficiency tips to save water and money – and you can too! Review this list with your 
landscape professional to insure that your property is maintained with resource efficient and 
pollution prevention practices. 
 

Plant Selection and Gardening Practices 
 

 Apply 4-6 inches of mulch in all non-turf planted 
areas to retain soil moisture, suppress weeds, and 
add organic matter to the soil. Reapply 2-3 
inches once per year. 

 Use turf only where actually necessary: 
immediate picnic areas, sports fields, golf 
courses, and parks/yards designed for active 
play. Generally, turf should not comprise more 
than 25% of total landscaped area.  

 Replace nonfunctional turf with drought-tolerant 
plants to reduce outdoor water use. Drought-
tolerant grasses and groundcovers that may be 
suitable lawn substitutes include: Deschampsia 
caespitosa, Festuca idahoensis, Festuca rubra, 
Koeleria macrantha, Poa secunda, Achillea 
tomentosa, and Thymus praecoxarcticus. 

 In areas where functional turf will remain, mow 
when the grass is dry. During the summer 
months, cut the grass higher to retain soil 
moisture. Remove no more than 1/3 of the leaf 
blade at one cutting.  

 Aerate the soil. Grasscycle clippings or top-dress 
with fine compost on turf. This can provide most 
of the nutrients needed by a lawn. 

 If you need to fertilize, use natural, balanced, 
slow-release fertilizers. Fertilizers, if misapplied, 
can kill soil life, ruin soil structure, and lead to 
pollution of our local waterways through runoff. 

 Select water conserving California native plants 
or low-water use, climate-appropriate plants. 
Choose plants that will not require supplemental 
irrigation when established. 

 Prune only to rejuvenate and restore plant health. 
If heavy pruning is necessary, replace the plant 
with one that will mature at a smaller size.  

 Use hydrozoning; group plants with similar 
water needs on the same irrigation valve. 

 Use a broom instead of water to clean sidewalks, 
decks, driveways, and parking lots. For deep 
cleaning use a pressure washer or water broom 
that uses 2-gallons per minute or less. 

 Check soil moisture level with a soil probe, 
shovel, or trowel. Don’t assume the plants need 
water just because the soil surface looks dry. 

 
Irrigation System Design 

 
 The irrigation system must be designed to 

prevent runoff, low head drainage, overspray, or 
other similar conditions where irrigation water 
flows onto non-targeted areas, such as adjacent 

property, non-irrigated areas, hardscapes, 
roadways, or structures. 

 Design dual watering systems with sprinklers for 
turf and low-volume irrigation for flowers, 
shrubs, and trees. 

 Use sprinklers and emitters with matched 
precipitation rates; don’t mix different types of 
sprinklers on one valve. Space sprinklers to 
achieve the highest possible distribution 
uniformity (DU).  

 Narrow and/or irregularly shaped areas, 
including turf, less than eight-feet wide in any 
direction must be irrigated with subsurface 
irrigation or low volume irrigation system. 
Observe a 24-inch setback between overhead 
sprinklers and any non-permeable surface.  

 Convert overhead sprinklers to drip irrigation. 
Often, the easiest and most affordable 
conversion is with a retrofit kit that threads onto 
an existing ½ inch riser. These units should 
contain built-in pressure regulators and filters. 

 Irrigation systems on slopes greater than 10% 
should not exceed a precipitation rate of 0.75 
inches per hour. The clay soils in our area absorb 
water slowly and will send water to waste at 
higher precipitation rates. 

 Install sprinkler bodies with drain check valves 
in areas of lowest elevation to prevent low head 
drainage and water waste. 

 For large properties, install master valve and 
high flow shut-off or flow sensor to reduce the 
amount of water lost due to high external leakage 
from broken irrigation equipment. 

 Use either evapotranspiration (ET) or soil 
moisture sensor devices for irrigation scheduling. 
Install rain shut-off devices to your controller to 
shut off the system during and directly after rain.  

 Utilize rainwater or gray water for landscape 
irrigation. Contact the City of Watsonville 
Building Permit Division at 831-768-3050 for 
more information. Permits may be required. 

 Use an automatic timer when watering with a 
hose end sprinkler. Use a quick acting shut off 
nozzle or watering can when watering by hand.    

                            

  



LANDSCAPE WATER CONSERVATION PROGRAM  
TIPS FOR A BEAUTIFUL AND WATER-WISE LANDSCAPE 

 
Irrigation System Maintenance 

 
 Perform a visual inspection of the entire 

irrigation system at least once every two weeks 
and/or after each mowing to identify obvious 
problems such as leaky, broken, or clogged, 
equipment. Repair and adjust within 24 hours 
with the correct parts. 

 Adjust the arc and radius pattern of all sprinklers 
to avoid overspray onto hardscapes. Adjust tilted 
sprinkler heads to be perpendicular with grade.  

 Inspect drip tubing and emitters for clogging and 
breakage. Flush out drip system and clean filters 
once per year. 

 Make sure the irrigation system is operating at 
the correct pressure. Too high pressure will 
result in misting and wear or failure of parts. Too 
little pressure will prevent adequate coverage. 

 
Irrigation System Management 

 
 Turn off all irrigation stations during the 

rainy season (November through March).  
 Develop an irrigation system map that indicates 

where all essential components are located, 
including faucets, irrigation controller(s), 
solenoids, booster pumps, sprinklers, and 
bubblers.  

 Operate sprinkler system between 10 pm and 8 
am to reduce water loss from evaporation and 
wind drift. 

 Utilize multiple start times during irrigation 
cycles to allow sufficient soak-in time and 
encourage deep root growth. This is especially 
important on slopes, in clay soils, and areas that 
are compacted.  

 Use longer run times for drip irrigation than for 
rotors or fixed spray sprinklers because drip 
emitters have very low application rates. 

 Adjust the total run time of each program to 
correspond with the seasons by using the 
“percent adjust” or “seasonal adjust” feature on 
your irrigation timer.  

 Develop a site-specific water budget. Your local 
water conservation specialist can assist in this 
task. For more information or to schedule a 
FREE Landscape Water Conservation 
Consultation, call 831-768-3133. 

Water-wise resources and ordinances 
 

 Wasting water is a violation of the California 
Model Water Efficient Landscape Ordinance 
(www.water.ca.gov/wateruseefficiency/landscap
eordinance/) and Watsonville Municipal Code 
Section 6-3.432. Penalties for reoccurring 
outdoor water waste may include doubling of 
water rates and, in extreme cases, service 
disruption until the specific problem areas are 
code compliant.  

 The Monterey Bay Green Gardener Program 
provides professional training and certification in 
ecological landscaping. The program goals are to 
reduce reliance on synthetic fertilizers and 
pesticides, reduce water pollution and encourage 
water conservation. Classes are available in 
English and Spanish. More information about the 
Green Gardener Program can be found at 
www.green-gardener.org.  

 To learn more about landscaping strategies that 
reduce storm water runoff and retain water on-
site, refer to the publication Slow it. Spread it. 
Sink it! prepared by the Resource Conservation 
District of Santa Cruz County. It can be found at 
www.rcdsantacruz.org.  

 The Water Smart Gardening website and CD are 
available with many resources to help you with 
garden planning. This interactive tool features 
low water-use plants and allows you to create a 
customized plant list that is suitable for your 
particular site. You can find the website by using 
the link at www.watersavingtips.org. The CDs 
will be available to City of Watsonville water 
customers in summer 2010. 

 

          

 
 
 
 
The City of Watsonville does not endorse or recommend specific companies or contractors, nor does it guarantee 
materials or workmanship; acceptance of such is the customer’s responsibility. The ideas presented here are not 
intended to be an endorsement by the City of Watsonville of any specific method, process, or product but are merely 
suggestions for saving and using water more efficiently. Compliance with all state and local ordinances is mandatory.  
 
Revised 7/2010 



LANDSCAPE WATER CONSERVATION PROGRAM  
Local Landscaping Resources 

 
Water-wise landscaping Internet resources 
 

 The Monterey Bay Green Gardener Program provides professional training and certification 
in ecological landscaping. Students receive instruction on preventing water pollution from 
fertilizers and pesticides, water-wise plant selection, and efficient irrigation systems. Evening 
classes are available in English and Spanish. More information about the Green Gardener 
Certification Program can be found at www.green-gardener.org.  

 
 To learn more about landscaping strategies that reduce storm water runoff and retain water 

on-site, refer to the publication Slow it. Spread it. Sink it! prepared by the Resource 
Conservation District of Santa Cruz County. It can be found at www.rcdsantacruz.org.  

 
 The Water Smart Gardening website and CD are available with many resources to help you 

with garden planning. This interactive tool features low water-use plants and allows you to 
create a customized plant list that is suitable for your particular site. You can find the website 
by using the link at www.watersavingtips.org.  

 
Water-wise landscaping publications 
 
Check your local library or bookstore for these valuable gardening resources. 

 Sunset Western Garden Book, Sunset Publishing Corporation 
 Plants and Landscapes for Summer-Dry Climates of the San Francisco Bay Region, East Bay 

Municipal Utility District 
 Designing California Native Gardens, Glenn Keator & Alrie Middlebrook 
 California Native Plants for the Garden, Carol Bornstein, David Fross, & Bart O’Brien 
 Sustainable Landscaping for Dummies, Owen E. Dell 
 Bay-Friendly Gardening Guide: From Your Backyard to the Sea, Bay-Friendly Landscaping 

and Gardening Coalition 
 Simplified Irrigation Design, Pete Melby 

 
The City of Watsonville offers customers FREE Landscape Water Conservation 
consultations to help you save water and money. To schedule an appointment for your 
home or business, call the Public Works & Utilities Customer Service at 768-3133. 
 

        
 
The City of Watsonville does not endorse or recommend specific companies or contractors, nor 
does it guarantee materials or workmanship; acceptance of such is the customer’s responsibility.  



Appendix F - Adoption of the 2010 City of Watsonville UWMP 



RESOLUTION NO .	 111-11	 (CM)

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF
WATSONVILLE APPROVING THE CITY OF WATSONVILLE 2010
URBAN WATER MANAGEMENT PLAN

WHEREAS, Section 10620 of the California Water Code mandates that every

supplier providing water to more than 3,000 customers prepare and adopt an Urban

Water Management Plan ("Plan") ; and

WHEREAS, the Plan needs to be reviewed every five (5) years and must be

adopted after a public review and hearing ; and

WHEREAS, notice has been properly given as required by and according to the

provisions of Section 6066 of the Government Code ; and

WHEREAS, on June 14, 2011, the Council afforded every interested person an

opportunity to c mment on the Plan either in writing or orally.

NOW, EREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY

OF WATSONVILLE, CALIFORNIA, AS FOLLOWS:

1. That the City of Watsonville 2010 Urban Water Management Plan, a copy

of which is attached hereto and incorporated herein by this reference, is hereby

approved .

2. That the Public Works Director, or his designee, is hereby directed to

submit a copy of this Plan no later than thirty (30) days after adoption to the California

Department of Water Resources (DWR), the California State Library, and the County of

Santa Cruz, pursuant to Subsection (a) of Section 10644 of the California Water Code.

****************************

Reso No .	 111-11	 (CM)
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The foregoing resolution was introduced at a regular meeting of the Council of the

City of Watsonville, held on the	 14th	 day of	 June	 , 2011, by Member

Bersamin	 , who moved its adoption, which motion being duly seconded by Member

Hurst	 , was upon roll call carried and the resolution adopted by the following vote:

AYES :

	

COUNCIL MEMBERS :

	

Bersamin, Hurst, Martinez, Montesino,
Rios, Dodge

NOES :

	

COUNCIL MEMBERS : None

ABSENT :

	

COUNCIL MEMBERS :

	

Bilicich

ATTEST:

Reso No .	 111-11	 (CM)
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