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RESOLUTION NO. 2015-03 

RESOLUTION OF THE BOARD OF DIRECTORS OF THE 

FRESNO IRRIGATION DISTRICT 


APPROVING AN UPDATED USSR WATER MANAGEMENT PLAN 

& STATE SSx7-7 SUPPLEMENT REPORT 


WHEREAS, the Fresno Irrigation District prepared a "Water Management Plan" 
pursuant to the guidelines of the United States Department of the Interior Bureau of 
Reclamation (USBR); and 

WHEREAS, the USBR, in accordance with the guidelines, requires that their 
Contractors re-evaluate and resubmit their plans every five years; and 

WHEREAS, the Fresno Irrigation District staff had prepared an updated "Water 
Management Plan" in accordance with USBR's 2011 Criteria for Evaluating Water 
Management Plans; and 

WHEREAS, the USBR requires a Contractor to include with its updated "Water 
Management Plan" a State SBx7-7 Supplement Report summarizing the Contractor's 
compliance with the SBx7-7 legislation, and if not in compliance, a plan to bring the 
Contractor into compliance; and 

WHEREAS, the USBR has determined the updated "Water Management Plan" with 
SBx7-7 Supplement Report to conditionally meet the requirements of their criteria; and 

THEREFORE, BE IT RESOLVED that this Board of Directors has approved the 
updated "Water Management Plan" with SBx7-7 Supplement Report and directs that the 
required number of copies of same, together with this resolution be forwarded to the USBR. 

The above recitals are all true and correct. 

PASSED AND ADOPTED this 16th day of June 

I, GARY R. SERRATO, Secretary of the Board of Directors of the Fresno 
Irrigation District (the "Board"), hereby certify that the foregoing is a full, true and correct 
copy of Board Resolution No. 2015-03 (the "Resolution"), that the Board has not 
amended or repealed the Resolution, and that the Board duly adopted the Resolution at 
a regular Board meeting held on the 16th day of June, and that the Board adopted the 
Resolution by the following vote: 



Aye Nay Absent Abstain 

President Jacobsen ,/ 
Vice President Prieto ./ 
Director Balls ,/ 

Director Porter / 
Director Beberian ./ 
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Section I:  Description of the District 
 

District Name:  Fresno Irrigation District       

Contact Name:  Adam Claes      

Title:  Engineer     

Telephone:  (559) 233-7161 x.7404     

E-mail:   aclaes@fresnoirrigation.com    

Web Address    http://www.fresnoirrigation.com/     

 
A. History 
 

1.  Date district formed:  1920     Date of first Reclamation contract:    1965   

Original size (acres):  238,000      Current year (last complete calendar year):   2013  

 

2. Current size, population, and irrigated acres 

 2013 

Size (acres) 247,686 

Population served (urban connections) 0 

Irrigated acres 133,591 

 

3. Water supplies received in current year 

Water Source AF 

Federal urban water (Tbl 1)  

Federal agricultural water (Tbl 1)  

State water (Tbl 1)  

Other Wholesaler (define) (Tbl 1)  

Local surface water (Tbl 1) 322,160 

Upslope drain water (Tbl 1)  

District groundwater (Tbl 2) 14,913 

Banked water (Tbl 1)  

Transferred water (Tbl 1) 23 

Recycled water (Tbl 3) 29,252 

Other (define) (Tbl 1)  

Total 366,348 
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4. Annual entitlement under each right and/or contract 

 AF Source Contract # Availability period(s) 

Reclamation Urban AF/Y none    

Reclamation Agriculture 

AF/Y 

75,000 SJR/Friant 

Class 2 

14-06-200-

1122A-LTR1 

Non-storable, 

available after Class 1 

water supply 

Other AF/Y Varies Kings River SWRCB D-

1290 

Runoff schedule 

dependent 

 

5. Anticipated land-use changes.  For Ag contractors, also include changes in irrigated acres. 

 

Some irrigated land within the District continues to be lost due to urban development within the 

District. 

 

6. Cropping patterns (Agricultural only) 

List of current crops (crops with 5% or less of total acreage) can be combined in the ‘Other’ category. 

Original Plan (1989)* Previous Plan (2006) Current Plan (2013) 

Crop Name Acres Crop Name Acres Crop Name Acres 

Grapes 77,194 Grapes 71,764 Grapes (vineyard) 57,828 

Pastures 14,353 Almond 16,318 Almond 25,460 

Nuts 12,561 Orange 9,638 Orange/Tangerine 12,896 

Cotton 11,901   Misc. Vegetables 8,245 

Deciduous Fruit 10,776   Alfalfa 6,183 

Alfalfa 10,207   Pasture 4,725 

    Corn-Silage 3,547 

    Nectarine/Peach 3,072 

    Oats 2,916 

    Plum/Prune 1,643 

    Sod/Turf 1,173 

      

      

Other (<5%) 27,212 Other (<5%) 44,688 Other (<5%) 5,903 

Total 164,204 Total 142,408 Total 133,591 

 (See Planner, Chapter 3, Addendum D for list of crop names) 

* Note:  “Original Plan” cropping pattern acreage is from FID’s Water Conservation Plan dated March 

3, 1995, which included crop information for year 1989.  The District’s Water Conservation Plan 

approved in 1986 did not include cropping pattern acreage information. 
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7. Major irrigation methods (by acreage) (Agricultural only) 

Original Plan (1989)* Previous Plan (2006) Current Plan (2013) 

Irrigation Method Acres Irrigation Method Acres Irrigation Method Acres 

Furrow 177,700 Furrow/Basin 122,100 Level Basin 37,983 

Sprinkler 100 Sprinkler 320 Furrow 68,741 

Low Volume 4,800 Low-volume 20,000 Sprinkler 1,681 

    Low-volume 25,186 

Other  Other  Other  

Total 182,600 Total 142,420 Total 133,591 

* Note:  “Original Plan” irrigation methods acreage is from FID’s Water Conservation Plan dated 

March 3, 1995, which included irrigation method information for year 1989.  The District’s Water 

Conservation Plan approved in 1986 did not include irrigation method acreage information. 

 

 

B. Location and Facilities 
 

See Attachment A for maps containing the following: incoming flow locations, turnouts (internal 

flow), and outflow (spill) points, conveyance system, storage facilities, operational loss recovery 

system (same location as District’s “outflow (spill) points”), district wells and lift pumps, water quality 

monitoring locations, and groundwater facilities. 

 

1. Incoming flow locations and measurement methods 

Location Name Physical Location 
Type of Measurement 

Device 
Accuracy 

Fresno Canal Kings River Parshall Flume 5% 

Gould Canal Kings River Parshall Flume 5% 

Friant-Kern Canal 

to Gould Canal 

Gould Canal at Friant-Kern Canal Parshall Flume 5% 

Friant-Kern Canal 

to Enterprise Canal 

MacDonough Ave at Enterprise 

Canal 

Parshall Flume 5% 

 

2. Current year Agricultural Conveyance System 

Miles Unlined - Canal Miles Lined - Canal Miles Piped Miles - Other 

265 50 (primarily sides) 360 (includes 

culverts) 

 

 

3 Current year Urban Distribution System 

Miles AC Pipe Miles Steel Pipe Miles Cast Iron Pipe Miles - Other 

0 0 0 0 
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4. Storage facilities (tanks, reservoirs, regulating reservoirs) 

Name Type Capacity (AF) Distribution or Spill 

Axt Reservoir/Recharge 115.2 Distribution 

Benzler (Clay) Reservoir/Recharge 16.2 Distribution 

Bier Reservoir/Recharge 55.2 Distribution 

Boswell (Jameson) Reservoir/Recharge 380 Distribution 

Cardwell Reservoir/Recharge 60 Distribution 

Chestnut Avenue Reservoir/Recharge 192 Distribution 

Cornell Reservoir/Recharge 53.6 Distribution 

Deadwood Reservoir/Recharge 20.4 Distribution 

Dry Creek Tail Reservoir/Recharge 480 Distribution 

Empire Reservoir/Recharge 65.3 Distribution 

Hopps (Haupts) Reservoir/Recharge 48 Distribution 

Houghton Waste (Toste) Reservoir/Recharge 80 Distribution 

Jefferson Ave Reservoir/Recharge 73.6 Distribution 

Johns Inline Reservoir Reservoir/Recharge 5 Distribution 

Kearney Avenue Basin Reservoir/Recharge 129.6 Distribution 

Lambrecht (Goldenrod) Reservoir/Recharge 309.1 Distribution 

Limbaugh Reservoir/Recharge 64 Distribution 

Little Pine Flat Reservoir/Recharge 64 Distribution 

Madera Reservoir/Recharge 72 Distribution 

Nordstrom Reservoir/Recharge 32 Distribution 

North Central Reservoir/Recharge 139.2 Distribution 

Pacheco Reservoir/Recharge 30.5 Distribution 

Pursell Reservoir/Recharge 25 Distribution 

Oleander  Reservoir/Recharge 68 Distribution 

Rolinda High (Stiggins) Reservoir/Recharge 7.2 Distribution 

Sandhole Pond (leased) Reservoir/Recharge 12.6 Distribution 

Shubin Reservoir/Recharge 44 Distribution 

Ventura Reservoir/Recharge 106.25 Distribution 

Waldron Reservoir/Recharge 828.4 Distribution 

Westfall (Sportsmen) Reservoir/Recharge 32 Distribution 

Wolf Reservoir/Recharge 54.6 Distribution 

    

TOTALS  3,663  

 

The District will convey stormwater to these recharge reservoirs when available for groundwater 

recharge or banking.  Refer to Section II.B.4 for additional details. 

 

 

5. Description of the agricultural spill recovery system and outflow points. 

Spills from the District distribution system are collected in regulating reservoirs and/or groundwater 

recharge basins with no net loss of water.  Water enters back into the system through groundwater 

wells operated by area water users. The District does have the ability to spill water to the San Joaquin 

River through the Biola Spillway, but this spillway is only periodically used to discharge winter storm 

flows and is not used to spill any water during the irrigation season. 
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6. Agricultural delivery system operation (check all that apply) 

Scheduled Rotation Other (describe) 

X X  

The FID canal system acquired from the Fresno Canal and Irrigation Co. in 1921 was built to serve 

1 CFS per 160 acres of stock ownership. By comparison, USBR generally designs systems for 

"demand service" within the CVP with a capacity of 1 CFS for every 80 acres served. Because of 

the conveyance constraints, FID's system is generally operated on a 30-day rotation basis, with 

each acre receiving a basic entitlement of 0.39 AF per acre per month. Approximately 60% of the 

acreage in FID is on a modified, 15-day rotation schedule receiving half the basic allotment twice 

each month. FID has also adopted rules allowing for flexible schedules by growers. By switching 

the days they take water, growers can alter schedules within their canal systems as long as they do 

not impact canal operations and other growers.  A portion of FID (Area 112, approximately 10% of 

FID) operates under an arranged demand schedule, which allows further grower flexibility. 
 

A growing number of water users within the District are transitioning from surface irrigation to 

drip/micro irrigation systems.  These systems generally require a continuous low flow water delivery 

to the irrigation systems, instead of a standard rotation schedule.  To accommodate these water users, 

the District allows users to obtain a low flow delivery license from the District as long as impacts to 

other water users on the District facility can be avoided.  Some drip/micro irrigation water users within 

the District are able to remain on the standard rotation schedule by constructing on-farm reservoirs to 

store water between District deliveries. 

 

7. Restrictions on water source(s) 

Source Restriction Cause of Restriction Effect on Operations 

Friant  Class 2 storage restrictions 

and time of use 

CVP Class 2 

allocation 

restrictions 

Reduced water supply 

based on allocation type 

Friant & Kings Reservoir Storage Storage restrictions, 

reservoir capacity 

Loss of water due to flood 

criteria 

Friant & Kings Canal System Capacity Flow Capacity Requires exceeding 

capacities or having unmet 

demands during peak 

demand periods 

 

8. Proposed changes or additions to facilities and operations for the next 5 years 

The District plans to continue to operate the distribution system in a similar manner to how it has been 

operated for many years.   FID recently completed a number of projects to improve operational 

flexibility and upgrade District facilities utilizing bond proceeds from a $15 million bond.  The 

significant capital and maintenance projects that have occurred recently include canal lining, pipeline 

projects, control and measurement improvements, automation, SCADA sites, regulatory reservoirs, 

and recharge and banking facilities.  FID is currently implementing a new “3-Year Plan”, with a focus 

on replacing aging infrastructure as well as continuing to improve operational flexibility. 

 

FID’s current means of measurement at the individual grower turnout level does not meet the 

requirements of SBx7-7.  However, the District is committed to installing measurement devices and 
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implementing a volumetric pricing component in accordance with SBx7-7. The District is finalizing a 

draft measurement evaluation and volumetric tolling study that evaluates measurement alternatives for 

complying with SBx7-7 regulations.   In order to comply with the regulations, the District will be 

considering improvement alternatives to provide additional measurement at the farm-gate turnout level 

and a possible Proposition 218 election to fund the measurement program and provide for a volumetric 

pricing component of the District’s billing. Implementation of volumetric pricing will require some 

system improvements and operation and billing changes to allow for water delivery measurement and 

billing.    

 

As included in the District’s SBx7-7 Supplement Report to be submitted to the State of California upon 

adoption of this USBR Water Management Plan, the District has developed the following schedule to 

bring the District into compliance with SBx7-7. 

 

Action Proposed Date 

Completion of Measurement Evaluation Study February 2015 

Board of Directors select preferred device and sharing of costs April 2015 

Prepare Prop 218 Engineer’s Report analyzing costs & benefits June 2015 

Board of Directors select proposed rate structure July 2015 

Conduct Public Hearing to present findings August 2015 

Conduct Prop 218 election to authorize measurement program October 2015 

Prepare standard installation details, assemble contractor list December 2015 

Authorize bond sale for purchase of measurement devices 2016 

Develop method to apportion upstream measurements 2016 

Purchase and install water measurement devices (10-years) 2016 – 2025 

Initiate volumetric pricing as devices are installed 2017 

Volumetric Pricing to Entire District  2026 

 

 

C. Topography and Soils 
 

1. Topography of the district and its impact on water operations and management 

The District slopes gently and uniformly from east to west between elevations 400 feet to 200 feet 

MSL, and is bordered by the San Joaquin River on the north side of the District. The 5-feet per mile 

slope was ideal for development of the gravity flow distribution system throughout the District. The 

westerly gradient is also responsible for the migration of groundwater under the District from northeast 

to southwest. Heavy groundwater pumping to the west of the District contributes to the groundwater 

outflow. 

 

2. District soil association map (Agricultural only) 

See Attachment A, District Soils Map 
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General district soil association summary (Agricultural only) 

Soil Association Estimated Acres Effect on Water Operations & Management  

Alluvial & Floodplains 11,215 Good percolation and infiltration rates 

Young Alluvials 114,960 Subsurface migration 

Well drained terraces 74,642 Subsurface migration 

Valley basin soils 1,863 Runoff and evaporation losses 

 

 

3. Agricultural limitations resulting from soil problems (Agricultural only) 

Soil Problem Estimated Acres Effect on Water Operations and Management 

None at this time   

   

   

 

 

 

D. Climate 
 

1. General climate of the district service area 

 

Climate Source: Western Regional Climate Center, Desert Research Institute – www.wrcc.dri.edu/  

 Fresno  7/1/1948 – 3/31/2013 

 

ETo Source: CIMIS, Station 80, Fresno State 

 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Avg Precip 2.09 1.90 1.89 1.03 0.36 0.16 0.01 0.01 0.15 0.53 1.13 1.64 10.89 

Avg Temp 46.1 51.1 55.4 61.2 68.9 76.1 82.0 80.2 75.2 65.5 53.8 46.0 63.5 

Max. Temp 54.6 61.5 67.0 74.4 83.5 91.7 98.3 96.4 90.8 79.7 65.3 54.7 76.5 

Min. Temp 37.6 40.7 43.8 48.0 54.3 60.5 65.7 64.0 59.7 51.2 42.4 37.3 50.4 

ETo 1.12 1.91 3.65 5.33 7.30 8.29 8.14 7.74 5.61 3.61 1.79 1.06 55.55 

 

Weather station ID       Fresno    Data period: Year   1948  to Year   2013  

ETo Station ID  #80, Fresno State  Average annual frost-free days:   342  

 

2. Impact of microclimates on water management within the service area 

None at this time. 

 
 

http://www.wrcc.dri.edu/
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E. Natural and Cultural Resources 
 

1. Natural resource areas within the service area 

Name Estimated Acres Description 

Fancher Creek 15.5 Ephemeral stream 

Redbank Creek-Dog Crk 22.4 Ephemeral stream 

Big Dry Creek 38.3 Ephemeral stream 

 

2. Description of district management of these resources in the past or present 

Natural creeks carry rainfall runoff into and through the District and are used for groundwater recharge 

at various locations within the District.  Upstream detention of runoff is managed by the local flood 

control district. 

 

3. Recreational and/or cultural resources areas within the service area 

Name Estimated Acres Description 

None operated by District   

 

F. Operating Rules and Regulations 
 

1. Operating rules and regulations 

See Attachment B, District Rules and Regulations 

 

2. Water allocation policy (Agricultural only) 

See Attachment B, District Rules and Regulations, Rule 5 

Summary — Each acre of land on water service within the District shall be entitled to a monthly 

minimum allotment of 0.39 acre-feet per month, deliverable at the rate of 1 CFS, for each 10 acres 

of land, for a period of 24 hours, twice each month, or 48 hours once per month. 
 

3. Official and actual lead times necessary for water orders and shut-off (Agricultural only) 

See Attachment B, District Rules and Regulations, Rules 9 and 10 

Summary — At the beginning of each year, the District implements rotation schedules, which sets 

each landowner's rate of flow, day or days of the month, and duration of his irrigations. Unscheduled 

shutoffs shorter than the required 24 hour notice are acceptable for emergency situations.  In areas 

within FID that operate under an arranged demand schedule, landowners can make requests for 

water deliveries by providing FID with two to three day advanced notices. 

 

4. Policies regarding return flows (surface and subsurface drainage from farms) and outflow 
(Agricultural only) 

See Attachment B, District Rules and Regulations, Rules 29, 30, and 33 

Summary — Water users who waste water delivered by the District may be refused further services 

until such conditions are remedied. Landowner/water user is responsible for damage caused by 
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negligence or careless use of water by landowner/water user. Discharges into canals are not allowed 

without the written consent of the District. There are no subsurface drainage issues within the District. 
 

5. Policies on water transfers by the district and its customers  

See Attachment B, District Rules and Regulations, Rules 13 and 14 

Summary — As a general rule, District practice is not to transfer water unless that water is surplus to 

the needs of the District. FID has in the past refused to allow transfers of water by growers out of the 

District. In-District transfers are allowed between growers per Rules 13 and 14. 

 

G. Water Measurement, Pricing, and Billing 
 

1. Agricultural Customers 

 Refer to BMP A.1.  Information on water measurement for agricultural contractors is 

completed under BMP A.1 in Section III. 

 

 

2. Urban Customers 

The District is not an urban water supplier. 

 

a. Total number of connections  N/A  

b. Total number of metered connections    

c. Total number of connections not billed by quantity    

d. Percentage of water that was measured at delivery point    

e. Percentage of delivered water that was billed by quantity      

f. Measurement device table 

 

Meter Size and 

Type 

Number Accuracy* 

(+/-percentage) 

Reading 

Frequency 

(Days) 

Calibration 

Frequency 

(Months) 

Maintenance 

Frequency 

(Months) 

5/8-3/4"      

1"      

1 ½"      

2"      

3"      

4"      

6"      

8"      

10"      

Compound      

Turbo      

Other (define)      

Total      
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3. Agricultural and Urban Rates 

 

a. Current year agricultural and /or urban water charges - including rate structures and billing 

frequency 

FID utilizes a per-acre assessment charge for its billing rate structure in most cases.  Each parcel is 

assessed one of eight different assessment rates, depending on the status of the parcel.  The following 

is a description of each assessment rate. 

 

 Lift Pump Rate ($46.63):  For parcels on land higher in elevation than FID’s canal, and FID 

owns and operates lift pumps to deliver water from the canal to the customer. 

 Water Service Rate ($40.38 per acre):  For parcels that receive surface water from FID without 

being required to use a lift pump (“gravity” service).  Most of FID’s customers are under this 

rate. 

 Pump From Ditch Rate ($35.38 per acre):  For parcels on land higher in elevation than FID’s 

canal, and the customer owns and operates his own lift pump to deliver water from the canal to 

the customer. 

 Groundwater Only Rate ($29.13 acre):  For parcels that do not receive FID surface water.  

These parcels rely solely on groundwater supplies from private wells.  This assessment rate 

funds FID projects and operations to protect groundwater resources, including the construction 

and operation of groundwater recharge and banking facilities. 

 Minimum Rate ($12.50 per parcel):  A minimum assessment rate for parcels under 1.25 acres.  

Many of these are large parcels in urban areas. 

 Developed Annex Rate ($10.00 per acre plus volumetric charge per acre foot that varies each 

year):  For parcels located within FID’s annexed areas just outside FID’s boundary, primarily 

along FID’s northeast boundary and near the USBR Friant-Kern Canal, that have the facilities 

in place to take water from the Friant-Kern Canal.  These parcels can only receive USBR 

Central Valley Project (CVP) water from FID (no Kings River supplies), and only when CVP 

water is available.  Volumetric charges for these annexed areas vary year to year depending on 

hydrologic year type (lower cost in wetter years, higher cost in dry years).   Invoices for 

volumetric charges are sent monthly.  The metered volumetric charge was $150/acre-foot in 

2013.   

 Undeveloped Annex Rate ($4.50 per acre):  For parcels located within the FID’s annexed areas 

just outside FID’s boundary, primarily along FID’s northeast boundary and near the USBR 

Friant-Kern Canal, that do not have the facilities in place to take water from the Friant-Kern 

Canal.  In general, these parcels are in the annexed areas adjacent to “Developed Annex Rate” 

parcels, but never had water conveyance facilities constructed. 

 Free Water Rate ($4.50 per acre):  The term “Free Water” refers to the Freewater County 

Water District (FCWD) adjacent to the easterly boundary of FID.  Over 100 years ago, the 

construction of what today is FID’s Fresno Canal impacted the FCWD’s ability to use its main 

canal to directly receive Kings River water supplies.  After a series of legal issues and 

agreements, this Free Water Rate covers FID’s costs to store water in Pine Flat Reservoir on 

behalf of FCWD and to use FID facilities to deliver water to FCWD’s main canal. 
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Refer to Section III.B.4 for a discussion on the relation between FID’s rate structure and incentive 

pricing. 

 

 

b. Annual charges collected from agricultural customers 

Fixed Charges 

Charges 

($ unit) 

Charge units 

$/acre, etc. 

Units billed during year 

acres, etc. 

$ collected 

($ times units) 

$46.63 Lift Pump - $/acre 1,070 $49,902 

$40.38 Water Service - $/acre 181,951 $7,347,183 

$35.38 Pump From Ditch - $/acre 16,235 $574,389 

$29.13 Groundwater Only - $/acre 41,313 $1,203,451 

$12.50 Minimum - $/parcel 7,252 $90,650 

$10.00 Developed Annex - $/acre 2,946 $29,463 

$4.50 Undeveloped Annex - 

$/acre 

3,245 $14,601 

$4.50 Free Water - $/acre 1,845 $8,300 

 

Volumetric charges 

Charges 

($ unit) 

Charge units 

$/AF,  etc. 

Units billed during year 

AF, etc. 

$ collected 

($ times units) 

$150 $/AF 1,250 $187,500 

See Attachment D, District Sample Bills 

 

c. Annual charges collected from urban customers 

 

FID is not an urban water supplier. 

 

Fixed Charges 

Charges 

($ unit) 

Charge units 

 ($/meter size) etc. 

Units billed during year 

(by meter size) etc. 

$ collected 

($ times units) 

N/A    

    

    

    

 

Volumetric charges 

Charges 

($ unit) 

Charge units 

($/HCF), etc. 

Units billed during year 

HCF, Kgal, etc. 

$ collected 

($ times units) 

N/A    
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d. Describe the contractor’s record management system 

The District keeps a database for all water diverted through the conveyance system. Daily records are 

also maintained through the District's SCADA system. Deliveries are scheduled by customer and 

recorded by the water operations department. The accounting department maintains records of 

billings and account receivables through the use of the accounting program. 
 

H.  Water Shortage Allocation Policies 
 

1. Current year water shortage policies or shortage response plan - specifying how reduced water 

supplies are allocated 

The water delivery season is established by the District's Board of Directors  based on the surface water 

supply available that year. During the water delivery season, the District delivers water according to 

minimum entitlement requirements under Rule 5 of the District Rules and Regulations. Based on the 

water supply declared or allocated by the USBR and the Kings River Watermaster, the water delivery 

season is established to equitably distribute the available water supply. Since the District is a 

conjunctive use district, individual growers can and do use groundwater to meet their water needs that 

are not met by surface water supplies. Canals can be used to transport groundwater, when capacity 

allows for it. 

 

2. Current year policies that address wasteful use of water and enforcement methods 

See Attachment B, Rules 29 and 30, District Rules and Regulations 

Water users who waste water delivered by the District may be refused further service until such 

conditions are remedied. 

 
 

I. Evaluate Policies of Regulatory Agencies Affecting the Contractor and Identify 

Policies that Inhibit Good Water Management. 
 

Evaluate policies of agencies that provide the contractor with water.  Discuss possible modifications to 

policies and solutions for improved water management. 

 

One policy change that could help is the ability to store CVP Class 2 water past March in any year as 

long as flood control operations allow it. Carryover of water is key to many dry season allocations. 

The San Joaquin River restoration program has reduced the overall available CVP water supply and 

creates uncertainty of the water supply, and restrictive regulations can result in inefficiencies in 

managing the water supply. Development and implementation of the re-circulated water program to 

capture San Joaquin River restoration flows may provide a mechanism for water exchange 

opportunities for the District.  Additionally, water conservation projects are difficult to justify when 

costs must be capitalized over periods longer than contract terms for water.  

 

 

 



 

Fresno Irrigation District 

Water Management Plan  Page 13 

 

 

Section II:  Inventory of Water Resources 
 

A. Surface Water Supply 
 

1.  Surface water supplies in acre feet, imported and originating within the service area, by month 

(Table 1). 

See Chapter 5, Water Inventory Tables, Table 1 

 

2. Amount of water delivered to the district by each of the district sources for the last 10 years 

See Chapter 5, Water Inventory Tables, Table 8.  

 

 

B. Groundwater Supply 
 

1. Groundwater extracted by the district and delivered, by month (Table 2) 

See Chapter 5, Water Inventory Tables, Table 2 

 

2. Groundwater basin(s) that underlies the service area 

Name Size (Square Miles) Usable Capacity (AF) Safe Yield (AF/Y) 

Kings Groundwater Subbasin 1,530 93,000,000 TBD 

  (DWR Bulletin 118 (1961)  

In general, the direction of groundwater flow within FID is to the southwest. 

 

3. Map of district-operated wells and managed groundwater recharge areas 

See Attachment A, for District Storage Facilities Map 

 

The District only operates wells at its four groundwater banking facilities.  These facilities have 

allowed the District to greatly expand its conjunctive use capability.  During wet years with increased 

surface water supplies, the District is able to recharge additional water to replenish the groundwater at 

these facilities.  During dry years with reduced surface water supplies, the District can operate the 

wells at these sites to supplement the District’s reduced surface water supplies. 

 

The District also operates many other recharge basins.  These waters are allowed then to percolate into 

the underground where private wells in the area can pump the water for irrigation purposes.  Seepage 

from the unlined canals within the District distribution system also contribute to groundwater recharge, 

which is beneficial for a conjunctive use district like FID.  

 

4. Description of conjunctive use of surface and groundwater 

(Please review Guidebook definition of conjunctive use) 

Most water users within the District use a combination of surface water and groundwater. Surface 

water is used to the extent possible where available, however many crops still require the use of 

groundwater to meet its evapotranspiration requirements because the surface water supply is not 
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sufficient to meet all water needs. The groundwater in the Kings subbasin is considered to be very high 

quality and there are no water quality limitations for the use of groundwater for agricultural purposes. 

The Kings groundwater subbasin is currently in a state of overdraft, and while groundwater levels have 

dropped significantly over time in portions of the Kings subbasin, the groundwater elevations beneath 

the District remain fairly high. In 2013, the average depth to groundwater beneath the District was 97.2 

feet.   

 

As previously noted, FID has constructed four groundwater banking facilities consisting of recharge 

ponds and recovery wells. The projects are generally located in the western portion of the District.  The 

primary water source for recharge at the projects is local stormwater that can be captured from both the 

urban and rural areas, or Kings River floodwater.  During wet years (or when there is storm runoff), 

FID diverts surplus surface water supplies into these recharge ponds to bank groundwater for later use.  

During dry years when surface water supplies are limited, FID is able to operate its recovery wells at 

the banking facilities to deliver water via its conveyance system to its growers.  This protects the 

region’s groundwater supply by reducing private groundwater pumping and helps create a more 

reliable water supply for District growers. 

 

5. Groundwater Management Plan 

See Attachment E, Fresno Area Regional Groundwater Management Plan 

 

6. Groundwater Banking Plan 

 

The District plans to recharge excess surface water whenever it is available, and groundwater is 

recovered as required in accordance with the groundwater monitoring program. The source of surface 

water which can be intentionally recharged would include floodwaters (local stream floodwater, local 

stormwater, Kings River floodwater, Central Valley Project (CVP) Friant Division Section 215 Water 

(from the San Joaquin River), CVP Friant Division Class II Water, Recovered Water Account, and 

Kings River Fisheries Management Program Framework Agreement water. 

 

Waldron, Empire, and Lambrecht Banking Facilities 

As the first banking project within FID, the project consists of three banking facilities – Waldron, 

Empire, and Lambrecht. The Waldron site is the largest site, located on approximately 160 acres in the 

western area of FID, and is comprised of six recharge cells and four recovery wells.  The Lambrecht 

site is located on approximately 60 acres in the northwestern area of FID, and is comprised of four 

recharge cells and three recovery wells.  The Empire site is located on approximately 32 acres in the 

western area of FID, and is comprised of two recharge cells and one recovery well. 

 

Overall, the District plans to recharge an average of approximately 11,500 acre-feet (AF) of water 

annually at these three sites.  The District plans to recover up to 90% of the water recharged.  On an 

average annual basis this equates to approximately 10,350 AF being recovered from the aquifer and 

approximately 1,150 AF (10% of the recharged water) being left in the aquifer to account for losses 

and help mitigate local impacts due to operations. 

 

Boswell Banking Facility 

The site is located on approximately 100 acres located in the southwestern portion of FID, and is 

comprised of two recharge cells and three recovery wells.  Surface water is delivered to this site 

through the Lower Dry Creek No. 77 Canal (LDC).   
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Overall, the District plans to recharge an average of approximately 6,000 acre-feet (AF) of water 

annually at this site.  The District plans to recover up to 90% of the water recharged.  On an average 

annual basis this equates to approximately 5,400 AF being recovered from the aquifer and 

approximately 600 AF (10% of the recharged water) being left in the aquifer to account for losses and 

help mitigate local impacts due to operations. 

 
 

C. Other Water Supplies 
 

1. “Other” water used as part of the water supply – Describe supply 

See Chapter 5, Water Inventory Tables, Table 1 

None. 

 

 

D. Source Water Quality Monitoring Practices 
 

1. Potable Water Quality (Urban only) 

N/A – The District is not an urban water supplier. 

 

2. Agricultural water quality concerns: Yes    No  X   

(If yes, describe) 

 

3. Description of the agricultural water quality testing program and the role of each participant, 

including the district, in the program 

The District currently tests the surface water quality at seven locations on a monthly basis during 

the water delivery season. The water is tested for agricultural suitability. Surface water quality from 

the CVP is also tested annually by the Friant Water Authority.  Groundwater is tested at 12 

monitoring wells and 11 recovery wells located at the District’s groundwater banking facilities 

twice per year for agricultural suitability, just prior to the start and end of the irrigation season.  

Groundwater quality is generally not a concern within the District. 
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4. Current water quality monitoring programs for surface water by source (Agricultural only) 

Analyte Frequency  Concentration 

Range  

Average  Desired 

Range 

pH Monthly during delivery 7.12 - 7.78 7.49 6.5 – 8.4 

EC (ds/m) Monthly during delivery 0.03 – 0.23 0.08 0.50 – 0.75 

Ca (meg/L) Monthly during delivery 0.15 – 0.73 0.31  

Mg (meg/L) Monthly during delivery 0.04 – 0.61 0.19  

Na (meg/L) Monthly during delivery 0.08 – 1.11 0.34 0 – 3 

HCO3 (meg/L) Monthly during delivery 0.20 – 1.47 0.52 0 – 1.5 

SO4 (meg/L) Monthly during delivery 0.04 – 0.24 0.10  

Cl (meg/L) Monthly during delivery 0.24 - 0.61 0.31 0 – 3 

SAR Monthly during delivery 0.26 – 1.36 0.55 0 – 3 

B (ppm) Monthly during delivery 0.01 - 0.05 0.02 0 – 0.75 

NO3-N (ppm) Monthly during delivery 0 – 0.3 0.1 0 - 5 

 

 

 Current water quality monitoring programs for groundwater by source (Agricultural only) 

Analyte Frequency Concentration 

Range  

Average  Desired 

Range 

Cl (mg/L) Annually 1.3 - 29 7.0 0 - 106 

NO3-N (mg/L) Annually 1.0 - 24 6.2 0 - 5 

pH Annually 7.8 – 8.3 8.1 6.5 – 8.4 

SO4 (mg/L) Annually 2.3 - 16 5.0  

As (µg/L) Annually 2.1 - 12 5.3  

Fe (mg/L) Annually 0.06 – 1.1 0.27  

Mg (mg/L) Annually 2.1 - 16 4.9  

Na (mg/L) Annually 2.9 - 36 14.7 0 - 69 

Gross Alpha (pCi/L) Annually 1.6 – 19.4 5.1  

DBCP (µg/L) Annually 0 - 0.03 0.02  

EDB (µg/L) Annually 0 - 0 0  
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E.  Water Uses within the District 
 

1. Agricultural 

See Chapter 5, Water Inventory Tables, Table 5 - Crop Water Needs 

 

2. Types of irrigation systems used for each crop in current year 

Crop name Total 

Acres 

Level Basin 

acres 

Furrow 

acres 

Sprinkler 

acres 

Low Volume 

acres 

Multiple methods 

acres 

Grapes (vineyard) 57,828 2,660 49,099  6,069  

Almond 25,460 18,189 981 181 6,109  

Orange/Tangerine 12,896 164 2,401  10,330  

Idle/Open 17,649 NONE 

Misc. Vegetables 8,245  8,072 78 95  

Alfalfa 6,183 6,120 39 23   

Pasture 4,725 4,463 15 241 6  

Corn-Silage 3,547 1,165 2,306 32 44  

Nectarine/Peach 3,072 83 2,694  295  

Oat 2,916 2,657 231 28   

Plum/Prune 1,643 738 814  92  

Sod/Turf 1,173  107 1,052 15  

Other 7,199 1,744 1,982 46 2,131  

       

TOTAL 152,535 37,983 68,741 1,681 25,186 0 

Note: Of the 7,199 acres in the “Other” crop category, 1,296 acres are Livestock/Poultry, which is 

assumed to have no irrigation type. 

 

3.   Urban use by customer type in current year  

Not Applicable – Fresno Irrigation District is not an urban contractor. 

Customer Type Number of Connections AF 

Single-family   

Multi-family   

Commercial   

Industrial   

Institutional   

Landscape irrigation   

Wholesale   

Recycled   

Other (specify)   

Other (specify)   

Other (specify)   

Unaccounted for   

Total   
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4. Urban Wastewater Collection/Treatment Systems serving the service area 

Treatment Plant Treatment Level (1, 2, 3) AF Disposal to / uses 

City of Fresno  Secondary  26,854 Percolated to groundwater and 

reclaimed into Lower Dry 

Creek Canal & Houghton 

Canal  / Irrigation 

City of Clovis Tertiary 2,398 Fancher Canal / Irrigation 

 Total 29,252  

Total discharged to ocean and/or saline sink 0  

 

5. Groundwater recharge in current year (Table 6) 

Recharge Area Method of Recharge AF Method of Retrieval 

Canal Seepage Percolation in Canals 57,993 Private landowner wells 

FID Recharge 

Basins (see 

District map) 

Percolation at Recharge 

Basins 

4,627 Private landowner wells 

Banking facilities 

(see District map) 

Percolation at Banking 

Facilities 

8,658 District wells at banking 

facilities 

Flood 

Control/Urban 

Basins 

Percolation at Recharge 

Basins 

45,893 Private and municipal wells 

 Total 117,171  

 

6a.  Transfers and exchanges into the service area in current year – (Table 1) 

From Whom To Whom AF Use 

Garfield Water District Fresno Irrigation District 23 Irrigation 

    

    

 Total 23  

 

6b.  Transfers and exchanges out of the service area in current year – (Table 6) 

From Whom To Whom AF Use 

Fresno Irrigation District Madera Irrigation District 9,000 Irrigation  

Fresno Irrigation District Kern Tulare Water District 5,000 Irrigation  

    

 Total 14,000  

The transfers and exchanges out of FID shown above involved previously developed water supplies 

from FID’s water banking facilities. The City of Fresno helped facilitate these transfers and exchanges 

through its Class 1 CVP contract and supply. 
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7. Wheeling, or other transactions in and out of the district boundaries – (Table 6) 

From Whom To Whom AF Use 

None    

 

8. Other uses of water 

Other Uses AF 

None  

 

 

F. Outflow from the District (Agricultural only) 
 

See Facilities Map, Attachment A, for the location of surface and subsurface outflow points, outflow 

measurement points, and outflow water-quality testing locations. The quantity of water shown below 

left the boundary of FID but was used for recharge or direct irrigation in the vicinity of FID. 

 

1. Surface and subsurface drain/outflow 

Outflow 

point 
Location description 

AF 

2013 

Type of 

measurement 

Accuracy 

(%) 
% of total 

outflow 

Acres 

drained 

A Peach & Lincoln (Briggs) 120 Propeller 2% 6% N/A 

B Oleander South of South 

(Tail) 

144 Doppler 1% 7% N/A 

C Oleander South Branch 

(Tail) 

132 Doppler 1% 6% N/A 

D Oleander North Branch 

(Tail) 

28 Doppler 1% 1% N/A 

E South Lampee 109 Doppler 1% 5% N/A 

F Adams Waste 560 Doppler 1% 27% N/A 

G Central Waste 169 Doppler 1% 8% N/A 

H Dry Creek (Tail) 811 Flume 5% 38% N/A 

I Biola 6 Flume 5% 0% N/A 

J Big Sandridge 0 Doppler 1% 0% N/A 

K Herndon West 30 Weir 5% 1% N/A 

Total 

 

2,109 (0.6% of total deliveries) 

 

Outflow 

point 

Where the outflow goes (drain, river or 

other location) 
Type Reuse (if known) 

A Consolidated I.D. Canal Recharge and Irrigation (downstream use) 

B Consolidated I.D. Canal Recharge and Irrigation (downstream use) 

C Consolidated I.D. Canal Recharge and Irrigation (downstream use) 

D Consolidated I.D. Canal Recharge and Irrigation (downstream use) 

E Recharge Basin Groundwater Recharge 

F Recharge Basin Groundwater Recharge 

G James I.D. Canal Recharge and Irrigation (downstream use) 

H Regulation Basin and James I.D. Canal Recharge and Irrigation (downstream use) 

I Recharge in Conveyance Channel Groundwater Recharge 

J Recharge Basin Groundwater Recharge 

K Private Canal Irrigation (downstream use) 
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2. Description of the Outflow (surface and subsurface) water quality testing program and the role 

of each participant in the program 

The District does not have an outflow water quality testing program for either surface or subsurface 

drainage or spills. Regulation basins are located in such a manner that they capture nearly all of the 

outflow that occurs, and any water reaching these locations is captured for reuse through percolation that 

recharges the groundwater or is utilized by downstream users that are adjacent to the District. No outflow 

reaches the San Joaquin River except during heavy rains when storm flows may be discharged by the local 

flood control district.  The District has very few subsurface drainage collection systems that are used to 

protect neighboring properties from canal or basin seepage.  These systems are not included in a water 

quality testing program.   
 

3. Outflow (surface drainage & spill) Quality Testing Program  

Analyses Performed Frequency 
Concentration 

Range 
Average 

Reuse 

limitation? 

None     

     

     

     

  

Outflow (subsurface drainage) Quality Testing Program  

Analyses Performed Frequency 
Concentration 

Range 
Average 

Reuse 

limitation? 

None     

     

     

     

 

4. Provide a brief discussion of the District’s involvement in Central Valley Regional Water Quality 

Control Board programs or requirements for remediating or monitoring any contaminants that 

would significantly degrade water quality in the receiving surface waters. 

 

The District is currently not directly involved in the Central Valley Regional Water Quality Control 

Board water quality remediation or monitoring programs.  However, the District is a member of the 

Kings River Conservation District (KRCD), and KRCD monitors surface water quality as part of the 

Kings Basin Irrigated Lands Regulatory Program. 

 

 

Districts included in the drainage problem area, as identified in “A Management Plan for 

Agricultural Subsurface Drainage and Related Problems on the Westside San Joaquin Valley 

(September 1990),” should also complete Water Inventory Table 7 and Addendum C (include in 

plan as Attachment J) 
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G. Water Accounting (Inventory) 
 

Go To Chapter 5 for Agricultural Water Inventory Tables and Instructions.  

 

Go To Chapter 6 for Urban Water Inventory Tables and Instructions. 
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Section III: Best Management Practices (BMPs) for Agricultural 

Contractors 
 

A. Critical Agricultural BMPs 
 

1. Measure the volume of water delivered by the district to each turnout with devices that are 

operated and maintained to a reasonable degree of accuracy, under most conditions, to +/- 6% 

 

a. Number of delivery points (turnouts and connections)  4,093  

b. Number of delivery points serving more than one farm  110 (community laterals) 

c. Number of measured delivery points (meters and measurement devices)  61  

d. Percentage of delivered water that was measured at a delivery point       100% (at headworks) 

e. Total number of delivery points not billed by quantity  4,068 

f. Delivery point measurement device table  

Measurement 

Type 

Number Accuracy* 

(+/- %) 

Reading 

Frequency 

(Days) 

Calibration 

Frequency 

(Months) 

Maintenance 

Frequency 

(Months) 

Constant-Head 

Orifices 

8** 7% 1 n/a n/a 

Propeller Meter 55 2% monthly 36 36 

Magnetic Meter 2 1% monthly 36 36 

Metered gates 

(Type A) 

4,024** 3-6% 1 n/a n/a 

Acoustic doppler 4 1% monthly n/a 36 

Other (define)      

Total 4,093**     

*Documentation verifying the accuracy of measurement devices must be submitted with Plan and 

included in Attachment C. 

 

* See documentation in Attachment C for percent error for various devices as documented in 

Discharge measurement structures, M.G. Bos, 1989, and the included meter manufacturer 

documentation. 

 

** Many of the constant-head orifices and Type A metered gates in the District have been damaged 

and no longer meet the accuracy requirements of SB x7-7.  Even if repaired, there is uncertainty as to 

whether these types of measurement devices would comply with SBx7-7 accuracy requirements if 

upstream (canal) or downstream (landowner system) water levels fluctuate.  As included in the 

District’s SBx7-7 Supplement Report to be submitted to the State of California upon adoption of this 

USBR Water Management Plan, the District has developed a schedule to bring the District into 

compliance with SBx7-7 (refer to Section I.B.8). 
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2. Designate a water conservation coordinator to develop and implement the Plan and develop 

progress reports 

 

Name:  Adam Claes     Title:   Engineer 

Address: 2907 S. Maple Ave., Fresno, CA 93725  

Telephone:  (559) 233-7161  E-mail:   aclaes@fresnoirrigation.com  

 

Provide the job description and minimum qualifications for the water conservation coordinator: 

The primary responsibilities of the Water Conservation Coordinator at the District include: 

 Preparation of 5-year Water Management Plans and the annual updates to the plans. 

 Facilitate and implement educational and training programs for growers. 

 Collect, compile, and distribute information on soils, climate, and crop water requirements to 

growers, either directly or through a third party such as the Kings River Conservation District 

(KRCD). 

 Provide technical assistance on irrigation techniques, either directly or through a third party 

such as KRCD. 

 Collaborate with and encourage growers to develop irrigation system projects demonstrating 

new irrigation methods and technology. 

 Assist growers with irrigation scheduling, either directly or through a third party such as 

KRCD. 

 

3. Provide or support the availability of water management services to water users 

See Attachment F, Notices of District Education Programs and Services Available to Customers. 

 

a. On-Farm Evaluations 

1) On farm irrigation and drainage system evaluations using a mobile lab type assessment 

 Total in 

district 

# surveyed 

last year 

# surveyed in 

current year 

# projected for 

next year 

# projected 2nd 

yr in future 

Irrigated acres 152,535 0 0 500 750 

Number of farms unknown 0 0 13 22 

 

The Kings River Conservation District (KRCD), which has a service area encompassing the lands 

receiving water from the Kings River, including the Fresno Irrigation District (FID) service area, 

conducts on-farm irrigation efficiency evaluations upon request. In 2013 KRCD received zero requests 

for on-farm evaluations within FID.  Additionally, FID typically provides names to the Irrigation and 

Training Research Center (ITRC) at California State Polytechnic University San Luis Obispo of 

potential farmers who might be interested in on-farm irrigation evaluations.  The list is developed 

through recommendations from District water operators who have frequent interaction with farmers, 

and consists primarily of those on micro-irrigation.  The District also plans on including a notice 

regarding these evaluation services in its newsletters.  The ITRC did not conduct any on-farm 

evaluations in 2013.  FID did provide a list of names to the ITRC, however the ITRC did not have the 

resources or time to perform the tests within FID in 2013.  Both KRCD and the ITRC plan on 

performing on-farm evaluations in 2014 and 2015 and anticipate increased farmer interest in these 
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programs.  As of November 2014, KRCD and the ITRC combined have evaluated approximately 13 

farms comprising of a total of approximately 500 acres during the 2014 calendar year. 

 

2) Timely field and crop-specific water delivery information to the water user 

The District does not track water past the turnout, but the District requires that the water must stay on 

the field designated for the turnout delivery. The individual water users are responsible for 

determining which field the water is used on after it passes through the District turnout if there is more 

than one field served by the turnout. If only one field is served by the turnout, then all of the 

information for the water that is delivered through the turnout can be applied to that field. A sample 

invoice to a water user showing the amount of water used during the month is provided in Attachment 

D. 

 
Most water users within the District are on a water schedule, where an individual turnout or parcel is 

scheduled to receive a certain amount of water on certain days (or day) of the month.  If a water user’s 

current delivery schedule is not optimal for the user’s irrigation practices, the water user can contact 

the District’s Watermaster or the designated Water System Operator (WSO) for their area to develop a 

potential water schedule change.  Short term or one-time schedule changes can also be coordinated 

through communication with the Watermaster or WSO, and are generally allowable as long as other 

water users are not negatively impacted.  Most coordination between the District and users during the 

water delivery season involves the District WSO that is operating the District facility supplying water 

to the user’s field. 

 

A growing number of water users within the District are transitioning from surface irrigation to 

drip/micro irrigation systems.  These systems generally require a continuous low flow water delivery 

to the irrigation systems.  To accommodate these water users, the District allows users to obtain a low 

flow delivery license from the District as long as impacts to other water users on the District facility 

can be avoided. 

 

b. Real-time and normal irrigation scheduling and crop ET information 

The Fresno ID website includes a link to KRCD's Ag-Line website where crop water use data is 

provided for 31 crops as well as providing other useful tools and data. KRCD also publishes the 

KRCD News newsletter approximately once per year. 

Water management meetings have been held by the District or KRCD in the past for water users 

within the District. Private irrigation consultants are also available to assist growers on a grower-

consultant basis to help with crop water use information. Access to CIMIS stations are available 

through KRCD or FID. 
 

c. Surface, ground, and drainage water quantity and quality data provided to water users 

The water quality information developed by the District is available to all water users  and must be 

requested from the District. Because of the high quality of water delivered by the District, water 

quality is not an issue or concern for the water users. 
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d. Agricultural water management educational programs and materials for farmers, staff, and 

the public 

Program Co-Funders (If Any) Yearly Targets 

Kings River Water Quality 

Coalition Newsletter 

Kings River Water Quality Coalition / 

Kings River Conservation District 

Annually 

KRCD News Kings River Conservation District Annually 

On-Farm Water Management California State University Fresno 300 acres 

Ag-Line Crop Water Use Kings River Conservation District Weekly data 

Landowner Meetings Fresno Irrigation District As necessary 

Waterways Newsletter Fresno Irrigation District Semi-Annually 

Groundwater Education (online) Kings Basin Water Authority On-Going 

See Attachment F for samples of provided materials and notices. 
 

Fresno ID participates in educational programs through participation in water safety, water 

awareness, and water advisory committees and has provided newsletters, training and other materials 

to water users, agencies, schools, staff and the local community. FID also provides training to staff 

by sending them to short courses provided by the ITRC to help better understand irrigation 

management and conveyance system operations and management. 

 

e. other 

None 

 

4. Pricing structure - based at least in part on quantity delivered 

All CVP water delivered is Class 2 water and pricing is based on both per acre assessments and 

volumetric charges. The price for CVP water is a factor of the per acre assessment and the supply 

allotment from the USBR. This amount can vary depending on where in the District a grower farms. 

Certain areas are charged a percent of the base rate, while others pay whole cost. Volumetric charges 

for water in excess of the allocated water supply is based on the quantity delivered at the turnout. Total 

supply divided by the total acres provides the District quantity per acre allocation. The amount 

available is also a combination of Kings River water and CVP surface water supply from Friant. Areas 

that currently only receive Kings River water pay a per acre assessment. 

 

The District is currently reviewing a draft study report that evaluates delivery point measurement and 

water tolling alternatives in response to regulations imposed by Senate Bill x7-7.  One component of 

the study is evaluating several pricing structure alternatives that are based on charging customers 

volumetrically.  Thus, the District’s pricing structure will likely be modified in the near future for all 

water delivered. 

 

Refer to Section I.B.8 for a timeline for developing and implementing these rate structure changes as 

part of the District’s SBx7-7 compliance plan. 

 

 

 

 

 

 



 

Fresno Irrigation District 

Water Management Plan  Page 26 

 

 

 

5. Evaluate and improve efficiencies of district pumps 

Describe the program to evaluate and improve the efficiencies of the contractor’s pumps. 

 

 Total in 

district 

# surveyed 

last year 

(2013) 

# surveyed in 

current year 

(2014) 

# projected for 

next year 

(2015) 

Wells 11 0 1 2 

Lift pumps 5 0 0 2 to 3 

 

As a member of the Kings River Conservation District, FID has access to free pump testing services, if 

necessary.  All District wells are located at groundwater banking facilities.  Seven of the 11 wells were 

tested for efficiency in 2009, shortly after they were constructed.  In 2012, the remaining three wells 

were tested at the District’s new Boswell Banking Facility.  In 2014, the remaining well was tested at 

the District’s Waldron Banking Facility shortly after the well was constructed. 
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B. Exemptible BMPs for Agricultural Contractors 
(See Planner, Chapter 2, Addendum B for examples of exemptible conditions) 

 

1. Facilitate alternative land use   

Drainage Characteristic Acreage Potential Alternate Uses 

High water table (<5 feet) 0  

Poor drainage 0  

Groundwater Selenium 

concentration > 50 ppb 

0  

Poor productivity 0  

 

Describe how the contractor encourages customers to participate in these programs. 

 

Not Applicable - The District is a conjunctive use district with a gravity-based system and does not 

have lands with exceptionally high water duties or lands whose irrigation contributes to significant 

problems such as drainage or salinity issues. 

 

2. Facilitate use of available recycled urban wastewater 

Urban wastewater from the Fresno-Clovis Wastewater Treatment Plant within the District's service 

area is treated and put in percolation basins to recharge the groundwater basin, as permitted by the 

Regional Water Quality Control Board.  This water is then pumped by water users for agricultural 

production. Some of this recharged water, by prior agreement, is pumped as groundwater into the 

District's conveyance system for use by agricultural water users.   

Tertiary treated urban wastewater is received by FID from the Clovis Treatment Plant by prior 

arrangement as permitted by the Regional Water Quality Control Board.  This water is placed in the 

District’s conveyance system for use by agricultural water users. 

Sources of Recycled Urban Waste Water AF/Y Available AF/Y Currently Used 

in District 

Fresno-Clovis Wastewater Treatment Plant Up to 30,000  26,854 

Clovis Treatment Plant Up to 5,000 2,398 

Total    29,252 

 

3. Facilitate the financing of capital improvements for on-farm irrigation systems 

Program Description 

None  

  

  

The District does not provide financing of on-farm capital improvements for private landowners. The 

District will assist any grower in obtaining grants or low-interest loans from qualified sources such as the 

Natural Resource Conservation Service (NRCS), State Water Resources Control Board, Bureau of 

Reclamation, Department of Water Resources or State proposition monies that may be available. 
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In 2011, the District revised its previous policy on cost sharing to landowners who want to pipe District 

owned canals. The current policy does allow the District to contribute towards projects on a limited basis 

based on numerous factors such as reducing liability associated with canal seepage and levee breaks. 

 

4. Incentive pricing 

Describe incentive rate structure and purpose. 

 

It should be noted that FID has only a USBR Class 2 CVP water contract, water of which is non-storable 

and intermittent in nature. 

 

In general, FID customers receive more FID surface water during wet years than in dry years.  Thus, 

under FID’s current rate structure, the effective volumetric cost for FID water is lower in wet years 

(encouraging surface water use) and higher in dry years (encouraging water conservation).  Generally, 

during most years, groundwater within FID is more expensive to use than FID’s surface water. 

 

Incentive pricing, or tiered water pricing, in its traditional sense is meant to encourage reducing the 
amount of applied surface water, but this is counterproductive in a conjunctive use district like FID 

where you want to encourage the use of as much surface water as possible. With the District relying on 

its conjunctive use methods to maintain groundwater levels, incentive pricing to use less water may 

come at the expense of increased electrical use and/or depleted groundwater tables.  Growers must 
supplement surface water supplies with their own groundwater pumps, but the District’s new banking 

facility wells can also supply growers with recovered water during dry years.  In lieu of groundwater 

pumping, growers can purchase extra water, such as Section 215 water, when it becomes available. 

Another option available to each grower is that he can use only pumped groundwater, if it is cheaper, 
but he must still pay for his allocation or transfer it to another grower. In most cases, pumping 

groundwater is more expensive than using surface water, therefore, incentive pricing exists to avoid the 

higher priced water supply. Additionally, since the surface water supply is not enough to fully meet crop 

evapotranspiration requirements, incentive pricing exists to conserve water to minimize use of the more 

expensive groundwater.  

 

As previously discussed, the FID service area suffers from an average annual overdraft of the 

groundwater basin so use of available surface water is encouraged within the service area.  To the extent 

this is accomplished, the purpose of having an incentive price program is achieved. Additionally, as part 

of the measurement method study, FID will consider potential pricing methods to maximize conjunctive 

use opportunities to encourage growers to use surface water when it is available and conserve the 

groundwater supply. 

 

As included in the District’s SBx7-7 Supplement Report to be submitted to the State of California upon 

adoption of this USBR Water Management Plan, the District has developed a schedule to bring the 

District into compliance with SBx7-7, which also includes restructuring water rates and charges (refer 

to Section I.B.8). 

 

5. a) Line or pipe ditches and canals 

Within the District, canals are the single largest District-owned and operated facilities. 

Canals and ditches are used for conveyance of the surface water supply as well as recharge 

of the underground water supply. The surface water is managed to help correct an overdraft 
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within the area. The sustained groundwater levels are evidence that utilization of the 

conveyance system for recharge is an integral part of the District's conjunctive use program. 

Some ditches have been lined or piped within the service area, however these generally were 

done as a result of conversion to urban uses or to improve the movement of water to areas 

not served before or served poorly from the existing ditches. Some ditches have lined sides 

to reduce maintenance but the bottom is not lined to promote groundwater recharge. The 

District will continue to explore areas that need lining for improved water management. The 

table below includes recently completed projects. 

Canal/Lateral (Reach) Type of 

Improvement 

Number of 

Miles in Reach 

Estimated 

Seepage (AF/Y) 

Accomplished/ 

Planned Date 

Hansen Canal Pipe Canal 1.2 200 Completed 2011 

Teilman Canal Pipe Canal 0.25 40 Completed 2011 

Briggs S. Branch Pipeline 

Replacement* 

0.10 unknown Completed 2011 

Reyburn Canal Pipeline 

Replacement* 

0.10 unknown Completed 2011 

Empire Canal Pipeline 

Replacement* 

0.10 unknown Completed 2012 

Briggs Canal Canal Lining 0.25 40 Completed 2012 

Briggs Canal Pipeline 

Replacement* 

0.30 unknown Completed 2012 

Ventura Canal Pipeline 

Replacement* 

0.25 unknown Completed 2013 

Bullard Canal Pipe Canal 0.35 unknown Completed 2013 

Helm Colonial Pipeline Pipeline 

Replacement* 

0.10 unknown Completed 2013 

Martin Canal Pipeline 

Replacement* 

0.13 unknown Completed Early 

2014 

Carter Canal Pipeline 

Replacement* 

0.25 unknown Completed Early 

2014 

Fairview Canal Pipeline 

Replacement* 

0.25 unknown Completed Early 

2014 

Maupin Canal Pipeline 

Replacement* 

0.25 unknown Planned for 2014 

Jefferson Canal Pipe Canal 0.25 unknown Planned for 2014 

Reyburn Canal Pipeline 

Replacement* 

0.20 unknown Planned for 2014 

Enterprise Canal Pipe Canal 0.2 unknown Planned for 2014 

Goodrich Canal Pipe Canal 0.1 unknown Planned for 2014 

* Pipeline replacements were primarily due to pipes being in poor condition, damaged, or because of 

leaks and seepage. 

 

 b) Construct/line regulatory reservoirs 

The District has numerous reservoirs (previously listed) that are used for regulatory control at 

certain locations within the service area.  In addition, the District’s groundwater banking 

facilities also provide regulation reservoir functionality.  An extensive SCADA system has 
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been installed at great expense to monitor water deliveries. This system continues to be 

expanded on an annual basis. The SCADA system performs well in regulating flows 

throughout the District's conveyance system and will continue to be expanded in the future. 

Reservoir Name Location Describe improved operational flexibility and AF savings 

Previously listed   

   

 

6. Increase flexibility in water ordering by, and delivery to, water users 

The District utilizes a rotation schedule for irrigation water delivery. This is due to the canals 

being undersized and at times requiring turnouts from multiple systems to meet the needs of 

growers. Pipelines and canal lining have been installed in some areas to facilitate water deliveries 

to certain locations. The SCADA system was initiated to provide more flexibility in water order 

time and location. Additionally, growers are allowed to swap dates with others as long as 

additional conveyance constraints are not created.  To the extent possible, FID will continue to 

provide and increase on-demand flexibility to water users with micro-irrigation systems where 

possible, primarily adjacent to larger conveyance canals 

 

7. Construct and operate district spill and tailwater recovery systems 

The District does not have specific spill recovery systems. Rather, the regulation basins within the 

system are located in such a manner that they capture most tailwater any year. The table below shows 

where tailwater can leave the District, almost always during periods of heavy rainfall. Most of the time 

any water reaching these locations is reused through percolation or direct irrigation use. Water that 

seeps past the boards in a check structure, referred to as “crack water”, is pumped back into the system 

for reuse. There are no spills to the San Joaquin River during the irrigation season. The local flood 

control district may discharge storm water at the Biola Spill under extreme storm events. 

 

Distribution System Lateral  Annual Spill 

2014 (AF/Y) 

Quantity Recovered 

and reused (AF/Y)* 

Peach & Lincoln (Briggs Tail) 30 30 

Oleander South of South (Tail) 65 65 

Oleander South Branch (Tail) 75 75 

Oleander North Branch (Tail) 24 24 

South Lampee 42 42 

Adams Waste 296 296 

Central Waste 58 58 

Dry Creek (Tail) 488 488 

Biola 0 0 

Big Sandridge 0 0 

Herndon West 0 0 

Total 1,078 1,078 

*Recovered and reused by others outside District. 
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Drainage System Lateral Annual Drainage 

Outflow (AF/Y) 

Quantity Recovered 

and reused (AF/Y) 

None   

   

Total 0  

 

 

8. Plan to measure outflow.  

 

Total # of outflow (surface) locations/points   11  

Total # of outflow (subsurface) locations/points  0  

Total # of measured outflow points    11  

Percentage of total outflow (volume) measured during report year    100%  

 

All outflow from the District is currently measured, and includes storm water during heavy rains.  

Regulation basins are located near the tail end of the District’s canal systems to capture most of any 

year’s tailwaters.  Water is collected for recharge or direct irrigation use. There are no additional plans 

to modify or add outflow measurement locations.   

 

 Identify locations, prioritize, determine best measurement method/cost, submit funding 

proposal 

Location & Priority Estimated cost (in $1,000s) 

Year 1  Year 2 Year 3 Year 4 Year 5 

Nothing additional required      

      

      

      

      

 

9. Optimize conjunctive use of surface and groundwater 

Describe the potential for increasing conjunctive use of surface and groundwater. 

 

As discussed previously, in addition to recharging the groundwater through the conveyance system, the 

District has constructed four groundwater banking facilities, which have dramatically increased the 

conjunctive use of surface and groundwater within the District.  In an effort to improve the on-going 

conjunctive use program, the District has encouraged the following programs: 

 Provide incentives for lands to come into water service; 

 Assist urban agencies in obtaining surface water supplies; 

 Planning and constructing more recharge facilities; 

 Planning and constructing groundwater banking facilities; and 

 Discuss water banking with others outside the immediate area. 
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10.   Automate distribution and/or drainage system structures 

Identify locations where automation would increase delivery flexibility and reduce spill and losses. 

Describe program to achieve these benefits and estimate the annual water savings. 

 

In the recent past, FID bonded for $15 million to perform maintenance and upgrade District facilities.  

FID has routinely spent a significant amount of money on system improvements.  The significant 

capital and maintenance projects that have occurred recently included canal lining, pipeline projects, 

control and measurement improvements, automation, telemetry/SCADA sites, regulatory reservoirs, 

and recharge and banking facilities.  FID is currently implementing a new “3-Year Plan”, with a focus 

on replacing aging infrastructure as well as continuing to improve operational flexibility. 

 

After the completion of the previous system improvements discussed above, all critical sites within the 

District have measurement capability, many with automation.  However, the District will gradually 

continue to automate its conveyance system, as needed, by increasing the amount of regulation 

facilities and monitoring sites.  SCADA software is used to provide the most efficient automation 

system throughout the District. 

 

11.  Facilitate or promote water customer pump testing and evaluation 

See Attachment F, Notices of District Education Programs and Services Available to Customers 

The Kings River Conservation District continues to offer pump testing to those that pump groundwater 

within their district, including those within FID. Funding for some level of pump testing is also 

available through the Energy Commission and through California State University, Fresno’s Center for 

Irrigation Technology. FID encourages water users to test their pumps on an annual basis and improve 

the efficiency of their pump units. FID notifies water users of pump testing and evaluation programs 

and other opportunities through its website and a social media site (Facebook).  Energy problems will 

continue to be an area of concern. 

 

12.  Mapping  

The District has developed an extensive GIS mapping system.  Maintenance updates are performed 

each year as facilities are modified or constructed.  The estimated costs below are for maintaining and 

updating the GIS system that has already been developed. 

 

GIS maps  

 

Estimated cost 

2014 2015 2016 2017 2018 

Layer 1 – Distribution system $20,000 $20,000 $20,000 $20,000 $20,000 

Layer 2 – Drainage system $0 $0 $0 $0 $0 

Suggested layers:      

Layer 3 – Groundwater information      

Layer 4 – Soils map      

Layer 5 – Natural & cultural resources      

Layer 6 – Problem areas      
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C. Provide a 3-Year Budget for Implementing BMPs 
 

 

1. Projected budget summary for the next year. 

Year    2014   or Year   1    Budgeted Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $122,000 960 

   2 Conservation staff $2,250 50 

  3 On-farm evaluation /water delivery info $90 2 

  Irrigation Scheduling $0 0 

  Water quality $27,000 60 

  Agricultural Education Program $7,000 120 

  4 Quantity pricing $30,000 250 

 5 Contractor’s pumps $0 0 

 

B 1 Alternative land use $0 0 

 2 Urban recycled water use $40,000 850 

  3 Financing of on-farm improvements $2,000 10 

 4 Incentive pricing $0 0 

  5 Line or pipe canals/install reservoirs $2,797,500 3,840 

 6 Increase delivery flexibility $500 10 

   7 District spill/tailwater recovery systems $0 0 

 8 Measure outflow $0 0 

  9  Optimize conjunctive use $1,250,000 1,200 

  10  Automate canal structures $195,000 500 

 11  Customer pump testing $0 0 

 12 Mapping $20,000 700 

 Total $4,493,340 8,552 

 

2. Projected budget summary for 2nd year. 

Year    2015   or Year   2    Budgeted Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $170,000* 1,840 

   2 Conservation staff $2,250 50 

  3 On-farm evaluation /water delivery info $90 2 

  Irrigation Scheduling $0 0 

  Water quality $15,000 40 

  Agricultural Education Program $5,000 150 

  4 Quantity pricing $30,000 250 

 5 Contractor’s pumps $0 0 

 

B 1 Alternative land use $0 0 

 2 Urban recycled water use $40,000 850 

  3 Financing of on-farm improvements $2,000 10 

 4 Incentive pricing $0 0 

  5 Line or pipe canals/install reservoirs $2,453,000 3,100 

 6 Increase delivery flexibility $500 10 
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   7 District spill/tailwater recovery systems $0 0 

 8 Measure outflow $0 0 

  9  Optimize conjunctive use $1,250,000 1,200 

  10  Automate canal structures $50,000 222 

 11  Customer pump testing $0 0 

 12 Mapping $20,000 700 

 Total $4,037,840 8,424 

 

* Note: Some of the budget assigned to “A.1 Measurement” will be used to perform a turnout 

measurement pilot test, evaluating FID’s proposed methods for metering turnouts for compliance 

with SBx7-7. 

 

 

3. Projected budget summary for 3rd year. 

Year    2016   or Year   3    Budgeted Expenditure 

BMP # BMP Name (not including staff time) Staff Hours 

A 1 Measurement $100,000* 1,520 

   2 Conservation staff $2,250 50 

  3 On-farm evaluation /water delivery info $90 2 

  Irrigation Scheduling $0 0 

  Water quality $15,000 40 

  Agricultural Education Program $5,000 150 

  4 Quantity pricing $30,000 250 

 5 Contractor’s pumps $0 0 

 

B 1 Alternative land use $0 0 

 2 Urban recycled water use $40,000 850 

  3 Financing of on-farm improvements $2,000 10 

 4 Incentive pricing $0 0 

  5 Line or pipe canals/install reservoirs $2,091,667 4,608 

 6 Increase delivery flexibility $500 10 

   7 District spill/tailwater recovery systems $0 0 

 8 Measure outflow $0 0 

  9  Optimize conjunctive use $2,999,700 1,000 

  10  Automate canal structures $40,000 222 

 11  Customer pump testing $0 0 

 12 Mapping $20,000 700 

 Total $5,346,207 9,412 

 

* Note: Some of the budget assigned to “A.1. Measurement” will be used to perform a turnout 

measurement pilot test, evaluating FID’s proposed methods for metering turnouts for compliance 

with SBx7-7. 
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Section IV: Best Management Practices for Urban Contractors   
 

Section not applicable because Fresno Irrigation District is not an urban contractor. 

 

A.  Urban BMPs 
 

Foundational BMPs 

 

  1. Utility Operations Programs 

 1.1. Operations Practices 

  A.1) Conservation Coordinator 

  A.2) Water waste prevention 

  A.3) Wholesale agency assistance programs  

 1.2. Water Loss Control 

1.3. Metering with Commodity Rates for All New Connections and Retrofit of Existing     

Connections 

1.4. Retail Conservation Pricing 

   

2. Education Programs 

 2.1. Public Information Programs 

 2.2. School Education  Programs 

 

Programmatic BMPs 

   

3. Residential 

 A.1) Residential assistance program 

 A.2) Landscape water survey 

 A.3) High-efficiency clothes washers (HECWs) 

 A.4) WaterSense Specification (WSS) toilets 

 A.5) WaterSense Specifications for residential development 

   

4. Commercial, Industrial, and Institutional (CII) 

 

5. Landscape 
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B.  Provide a 3-Year Budget for Expenditures and Staff Effort for BMPs 
 

1.  Amount actually spent during current year.  
 

Year        or Year    1     Actual Expenditures 

BMP # BMP Name (not including staff hours) Staff Hours 

1. Utilities Operations 

 

1.1 Operations Practices $0 0 

1.2 Water Loss Control $0 0  

1.3 Metering $0 0 

1.4 Retail Conservation Pricing $0 0 

 

2. Education Programs 

2.1 Public Information Programs $0 0 

2.2 School Education Programs $0 0 

 

3. Residential $0 0 

 

4. CII  $0 0 

 

5. Landscape  $0 0 

Total $0 0 

 

2. Projected budget summary for 2nd year. 

 

Year        or Year    2     Projected Expenditures 

BMP # BMP Name (not including staff hours) Staff Hours 

1. Utilities Operations 

 

1.1 Operations Practices $0 0 

1.2 Water Loss Control $0 0  

1.3 Metering $0 0 

1.4 Retail Conservation Pricing $0 0 

 

2. Education Programs 

2.1 Public Information Programs $0 0 

2.2 School Education Programs $0 0 

 

3. Residential $0 0 

 

4. CII  $0 0 

 

5. Landscape  $0 0 

Total $0 0 
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3. Projected budget summary for 3rd year. 

 

Year        or Year    3     Projected Expenditures 

BMP # BMP Name (not including staff hours) Staff Hours 

1. Utilities Operations 

 

1.1 Operations Practices $0 0 

1.2 Water Loss Control $0 0  

1.3 Metering $0 0 

1.4 Retail Conservation Pricing $0 0 

 

2. Education Programs 

2.1 Public Information Programs $0 0 

2.2 School Education Programs $0 0 

 

3. Residential $0 0 

 

4. CII  $0 0 

 

5. Landscape  $0 0 

Total $0 0 
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Section V:   Agriculture Water Inventory Tables   
 

 

  
 



Year of Data 2013 Enter data year here

Table 1

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1 M1 M1

January 0 0 0 1,646 0 0 0 1,646

February 0 0 0 4,080 0 0 0 4,080

March 0 0 0 7,583 0 0 0 7,583

April 0 0 0 39,971 0 0 0 39,971

May 0 0 0 81,144 0 0 0 81,144

June 0 0 0 86,444 0 0 0 86,444

July 0 0 0 71,409 0 23 0 71,432

August 0 0 0 7,265 0 0 0 7,265

September 0 0 0 10,005 0 0 0 10,005

October 0 0 0 6,793 0 0 0 6,793

November 0 0 0 2,674 0 0 0 2,674

December 0 0 0 3,146 0 0 0 3,146

TOTAL 0 0 0 322,160 0 23 0 322,183

Transfers 

into District Total

Federal non-

Ag Water.

Surface Water Supply

2013

Federal          

Ag Water

Upslope 

Drain WaterState Water

Other Water 

(define)

Local Water 

(Kings River)
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Table 2

Month (acre-feet) *(acre-feet)

Method E2

January 0 1,000

February 0 1,000

March 0 1,000

April 1,581 15,000

May 4,539 20,000

June 4,188 40,000

July 4,605 45,000

August 0 30,000

September 0 15,000

October 0 2,000

November 0 1,000

December 0 1,000

TOTAL 14,913 172,000

*normally estimated

Private 

Agric 2013

District 

Groundwate

Ground Water Supply
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1

January 1,646 0 140 1,786

February 4,080 0 1,346 5,426

March 7,583 0 3,841 11,424

April 39,971 1,581 3,169 44,721

May 81,144 4,539 4,047 89,730

June 86,444 4,188 3,157 93,789

July 71,432 4,605 3,082 79,119

August 7,265 0 3,034 10,299

September 10,005 0 3,212 13,217

October 6,793 0 2,601 9,394

November 2,674 0 1,385 4,059

December 3,146 0 238 3,384

TOTAL 322,183 14,913 29,252 366,348

            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

2013 Precipitation Worksheet 2013 Evaporation Worksheet

inches precip ft precip acres AF/Year inches evap ft evap acres AF/YEAR

Jan 0.58 0.05 991.41 237.11 Jan 1.85 0.15 991.41 5,653.59

Feb 0.59 0.05 991.41 237.11 Feb 2.66 0.22 991.41 5,653.59

Mar 0.72 0.06 991.41 237.11 Mar 5.36 0.45 991.41 5,653.59

Apr 0.12 0.01 991.41 237.11 Apr 7.39 0.62 991.41 5,653.59

May 0.07 0.01 991.41 237.11 May 8.79 0.73 991.41 5,653.59

Jun 0.00 0.00 991.41 237.11 Jun 8.91 0.74 991.41 5,653.59

Jul 0.00 0.00 991.41 237.11 Jul 9.66 0.80 991.41 5,653.59

Aug 0.06 0.01 991.41 237.11 Aug 8.77 0.73 991.41 5,653.59

Sept 0.00 0.00 991.41 237.11 Sept 6.59 0.55 991.41 5,653.59

Oct 0.06 0.01 991.41 237.11 Oct 4.24 0.35 991.41 5,653.59

Nov 0.39 0.03 991.41 237.11 Nov 2.39 0.20 991.41 5,653.59

Dec 0.28 0.02 991.41 237.11 Dec 1.84 0.15 991.41 5,653.59

TOTAL 2.87 0.24 TOTAL 68.431 5.70

Surface 

Water Total

District 

Groundwate

Recycled 

M&I 

Total District 

Water Supply

Total Water Supply

2013
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Table 4

2013

Canal, Pipeline, Length Width Surface Area Precipitation Evaporation Spillage Seepage Total

Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Basins (all) 4,786 4,787 22,910,582 125.8 2,999.3 0 0 (2,874)

Canals (all) 1,689,600 12 20,275,200 111.3 2,654.3 2,109 57,993 (62,645)

Pipelines 1,900,800 0 0 0.0 0.0 0 0 0

0

0

0

0

0

0

0

0

TOTAL 43,185,782 237.1 5,653.6 2,109 57,993 (65,518)

 Agricultural Distribution System
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Table 5

2013

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Grapes (Vineyard) 57,828 2.3 0.05 0.2 0.2 137,843

Almond 25,460 3.3 0.05 0.3 0.2 87,621

Orange/Tangerine 12,896 3.1 0.05 0.3 0.2 42,431

Misc Vegetables 8,245 1.6 0.05 0.2 0.2 13,395

Alfalfa 6,183 3.7 0.05 0.4 0.2 24,339

Pasture 4,725 3.8 0.05 0.4 0.2 18,894

Corn - Silage 3,547 2.4 0.05 0.2 0.2 8,751

Nectarine/Peach 3,072 3.2 0.05 0.3 0.2 10,215

Oat 2,916 1.6 0.05 0.2 0.2 4,593

Plum/Prune 1,643 3.2 0.05 0.3 0.2 5,528

Sod/Turf 1,173 3.8 0.05 0.4 0.2 4,691

Other 5,903 3.0 0.05 0.3 0.2 18,313

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

Crop Acres 133,591 376,613

Total Irrig.  Acres 133,591     (If this number is larger than your known total, it may be due to double cropping)

Appl. Crop 

Water UseArea Crop ET

Cultural 

Practices

Crop Water Needs

Leaching 

Requirement

Effective 

Precipitation
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Table 6 

2013 District Water Inventory

Water Supply Table 3 366,348

Riparian ET minus 368

Groundwater recharge minus 59,178

Seepage Table 4 minus 57,993

Evaporation - Precipitation Table 4 minus 5,416

Spillage Table 4 minus 2,109

minus 14,000

Water Available for sale to customers 227,284

Actual Agricultural Water Sales 2013 From District Sales Records 227,284

Private Groundwater Table 2 plus 172,000

Crop Water Needs Table 5 minus 376,613

Drainwater outflow minus 0

Percolation from Agricultural Land (calculated) 22,670

(intentional - ponds, injection)

(Distribution and Drain)

(tail and tile not recycled)

Transfers out of District
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Table 7

2013

102,258

(193,670)

Irrigated Acres (from Table 5) 133,591

Irrigated acres over a perched water table 0

Irrigated acres draining to a saline sink 0

Portion of percolation from agri seeping to a perched water table 0

Portion of percolation from agri seeping to a saline sink 0

Portion of On-Farm Drain water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0

Total (AF) flowing to a perched water table and saline sink 0

NOTE: "Estimated change in groundwater storage" is from the Fresno Area Regional Groundwater 

Management Group's 2013 Annual Groundwater Report.  This estimated change in groundwater storage is for 

the entire area within FID's boundary, which includes the cities of Fresno and Clovis.  City groundwater 

pumping and total city demand is not included in these tables.  Thus, this estimated change in groundwater 

storage is not solely due to FID.  

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence on 

Groundwater Storage

Estimated actual change in ground water storage, including natural recharge) (*See Note)
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Table 8

Year

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2004 3,751 0 0 391,948 0 0 0 395,699

2005 6,031 0 0 450,485 0 0 0 456,516

2006 7,661 0 0 563,203 0 0 0 570,864

2007 0 0 0 300,341 0 0 0 300,341

2008 3,750 0 0 415,021 0 0 0 418,771

2009 3,750 0 0 393,002 0 0 0 396,752

2010 19,232 0 0 503,966 0 0 0 523,198

2011 3,750 0 0 469,406 0 0 0 473,156

2012 0 0 0 361,979 0 23 0 362,002

2013 0 0 0 322,160 0 23 0 322,183

Total 47,925 0 0 4,171,511 0 46 0 4,219,482

Average 4,793 0 0 417,151 0 5 0 421,948

Total

Federal          

Ag Water

Upslope 

Drain Water

Annual Water Quantities Delivered Under Each Right or Contract

Transfers 

into District

Local Water 

(Kings River)

Other Water 

(define)

Federal non-

Ag Water. State Water
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ATTACHMENT B 

DISTRICT RULES & REGULATIONS  



Rules & Regulations  

 
(Adopted December 23, 1985) 

Control and Operation of the Water Distribution System 

AUTHORIZATION  

Section 22257 of the California Water Code states in part as follows: "Each District shall establish 
equitable rules for the distribution and use of water which shall be printed in convenient form for 
distribution in the District." 

The Rules and Regulations set forth hereafter have been approved and adopted by the Fresno Irrigation 
District Board of Directors and are intended to fulfill the requirements of Section 22257 of the California 
Water Code. Further, these Rules and Regulations cancel and supercede those Fresno Irrigation District 
Rules and Regulations dated February 21, 1974. Refusal to comply with the requirements of or 
transgression of the stated Rules and Regulations may result in sanctions, including but not limited to 
denial of water service, being imposed by the District until full compliance has been made. 

Initial distribution of these Rules and Regulations, to individual landowners/water users, shall be at the 
beginning of the 1986 water season. Copies of the Rules and Regulations shall be available thereafter in 
the District office. 

CONTROL OF THE SYSTEM 

Rule 1: All matters relating to the distribution of water and the maintenance of the District's canals, 
ditches, and conduits shall be under the general supervision of the District Manager acting under the 
authority and direction of the Board of Directors. 

 

OWNERSHIP OF CANAL SYSTEM 

Rule 2: Certain diversion works, canals, and conduits, headgates and other structures owned by the 
Fresno Irrigation District were acquired by virtue of a deed from the Fresno Canal and Land Corporation 
to the Fresno Irrigation District dated May 16, 1921, and recorded on May 17, 1921, in Volume 107, page 
1, Official Records of Fresno County, California. Others were acquired by prescriptive use, grants, and 
various forms of conveyance agreements. All are dedicated to public use and are under the exclusive 
control of the elected Board of Directors acting through the Manager and staff of the District. 

 

DUTY WATERMASTER/DITCHTENDER RESPONSIBILITIES 

Rule 3: Ditchtenders will be assigned to operational areas within the District and will have the 
responsibility of enforcing District rules and directives. The Duty Watermaster will be responsible for the 
coordination of landowner/water user requests and will communicate those requests to the Ditchtender as 
they occur. Scheduled water deliveries to landowners/water users will be performed by Ditchtenders 
under the direction of the Duty Watermaster. 



 

HANDLING OF DISPUTES 

Rule 4: When landowners/water users cannot resolve differences or controversies with the Ditchtender, 
the Team Supervisor or the Duty Watermaster, they are expected to discuss the problem with the 
Manager prior to asking the Board of Directors for final determination. The Board of Directors reserves the 
authority to act as the final level of appeal on differences and controversies between landowners/water 
users and District employees. 

 

WATER ENTITLEMENT 

Rule 5: Each acre of land on water service within the District shall be entitled to a monthly minimum 
allotment of water consisting of .39 acre feet per month, deliverable at the rate of one cubic foot (7 ½ 
gallons) per second, for each ten acres of water service land for a period of 24 hours twice each month or 
48 hours once each month. The District may, if operational conditions warrant, vary the time and flow rate 
so long as the water user is afforded a reasonable opportunity to utilize his monthly allotment of water. 

 

WATER ENTITLEMENT EXCEPTIONS 

Rule 6: Fresno Irrigation District personnel are not authorized nor are they responsible for the division of 
water for the lands within the Free Water County Water District which has its own separate water 
entitlement within the Fresno Irrigation District water rights. 

Rule 7: At the start of water season each year the Board of Directors will make an allocation of water to 
those annexed lands that were formally Trimmer Springs, Dry Creek and Round Mountain Districts. 
Thereafter the water users within those annexed areas may purchase up to said allotment of water by 
submitting a request and paying for such water in advance. Delivery of such water shall thereafter be 
subject to the control of the Watermaster or his representative. 

Rule 8: From time to time the Board of Directors may authorize entering into contractual agreements with 
entities or individuals for the delivery of water on other than a rotational basis. 

 

ROTATION SCHEDULES 

Rule 9: Rotation schedules which set forth each landowner's rate of flow, day or days of the month, and 
duration of delivery shall be prepared by the District staff under the direction and supervision of the 
District Manager. The rotation schedules shall be prepared prior to the beginning of each water season 
and landowners taking delivery and utilizing water from the District's canals, ditches and conduits shall be 
informed in writing by the Ditchtender of the delivery dates, length of time, and amount of water allocated 
to each landowner or group of landowners during each rotation period. The District reserves the right to 
revise the rotation schedule at any time during the water season. 

 

WATER DELIVERIES 



Rule 10: Water deliveries under the rotation schedules shall be made on the basis of continuous and 
steady use of water during all days and nights, including holidays and Sundays. It shall be incumbent 
upon the landowner to utilize water during his full allotted time and to relinquish the water at the end of his 
scheduled time period unless otherwise approved by the Ditchtender. In order to prevent waste of water 
and prevent breaks, it is mandatory that every water user notify the Duty Watermaster if he must 
discontinue the diversion of water prior to his scheduled shut off time. 

Rule 11: The Ditchtender will make every effort to maintain an adequate flow of water in each lateral 
system to meet anticipated demands. However, changes in water use due to temperature variation, 
improper coordination by upstream users during water changes, local runoff from precipitation, spill water 
from other lateral systems, canal breaks, and other emergencies may cause unavoidable fluctuations and 
interruptions in flow. It is expected that a water user will notify the Duty Watermaster if water is not 
available at the time his rotation period begins or if the flow is interfered with during the period. It is also 
expected that all water users will cooperate with the Duty Watermaster and/or the Ditchtender in 
determining the cause of the interruption and will, to the extent practical, assist in correcting the problem.  

Rule 12: No additional time shall be granted to water users who fail to use the water continuously when 
available during the allotted time. If a water user fails, neglects, or refuses to use the water during the 
period assigned to him on the schedule, it shall not be a valid basis for claiming the right to use water at 
any other subsequent time. However, if such failure to use water is due to circumstances beyond the 
control of the water user, particularly if caused by the unavailability of water, the District shall endeavor to 
make up the lost time in so far as it can be done without unreasonably interfering with the scheduled 
delivery of water to other water users. Any such water user which is unable to divert his full allotment of 
water shall promptly notify the Duty Watermaster of his desire to divert the remainder of his entitlement. 

 

WATER EXCHANGES AND TRANSFERS 

Rule 13: Landowners may be permitted to exchange water delivery dates (water turns), within a ditch 
service area if authorized by the Watermaster or his designated representative, provided any such 
exchange does not create an operational problem or unreasonably interfere with the regular rotation 
schedule. 

Rule 14: Landowners may be permitted to transfer water from one parcel to another, provided both 
parcels are entitled to receive water service and any such transfer will not unreasonably interfere with the 
regular rotation schedule and will not exceed the safe operating capacity of any canal, ditch or conduit as 
determined by the Watermaster or his designated representative. Transfer of water entitlements under 
this rule may be granted for only one water season and must be reapproved for any subsequent water 
season. Permanent transfers will not be approved. The following criteria regarding landowner status is 
applicable: 

Different Landowners: As a general rule the transfer of water entitlement from one landowner 
to another landowner whether on the same lateral or on a different lateral must be approved by 
the Watermaster. However, short term transfers of 30 days or less on the same lateral system 
may be authorized by the Ditchtender for the particular lateral. 

Same Landowner: Transfer of water along the same lateral need only be approved by the 
Ditchtender if the water entitlement belongs to the same landowner. In cases where a 
landowner requests to transfer his entitlement to lands served from a different lateral, approval 
must first be obtained from the Watermaster 

 



DETERMINATION OF SAFE OPERATING LEVELS IN CANALS 

Rule 15: It must be recognized that some lands within the District cannot be served by gravity flow and 
that the irrigation of such lands will necessitate the use of lift pumps. The water level in any District canal, 
ditch or conduit shall not be raised to an unsafe height for the purpose of providing gravity service to high 
elevation lands or delivery facilities. The Watermaster or his designated representative shall determine 
the safe levels to which water may be raised for the purpose of providing gravity service. Diversions which 
jeopardize the safe operations of District facilities or interfere with service to others shall not be permitted. 

 

PUMPING FROM CANALS 

Rule 16: All landowners/water users who pump from canals, ditches or conduits belonging to the District 
for the purpose of irrigating land that is too high to be served by gravity water shall be governed in all 
respects by the rules and regulations applicable to land owners and water users under gravity service. 
The District will not be responsible for any trash or debris which may flow or accumulate in the water or 
any interference or decrease in the operating capacity of any private pump installations or pipelines. 
Private pumping facilities must be installed on a stand offset from District facilities. The exact location and 
tie-in are subject to approval by the District Manager or his designated representative. 

 

SERVICE TO PRIVATE/COMMUNITY LATERALS 

Rule 17: All Ditchtenders will provide limited service to water users who receive their deliveries through 
private/community owned facilities by informing and advising such users of their water days and allotted 
time for each rotation period. 

Rule 18: Water entitlements of landowners/water users who utilize private/community canals, ditches or 
conduits shall be delivered to the head of these facilities by the Ditchtender. It shall be incumbent on the 
owners and/or users to control the actions of individuals taking water from private canals, ditches or 
conduits. The same authority and jurisdiction granted to Ditchtenders in the operation of canals, ditches 
and conduits owned by the District is not applicable to those that are privately/community owned. 

Rule 19: The District will not knowingly, nor is a Ditchtender authorized to, deliver water to a 
private/community ditch, pipeline, or other conduit that is not reasonably clean, free of leaks, obstructions 
and has sufficient capacity to carry the flow of water. 

Rule 20: Any landowner who desires to sell his prorata share of water on a year-to-year basis or desires 
to purchase water from another landowner should contact the Assessor-Collector of the District for prior 
approval and payment. Any water sale may not be finally approved until the Watermaster determines 
such transaction will not interfere with the regular rotation schedule or exceed the safe operating capacity 
of any canal or conduit. Water cannot be permanently sold by one landowner to another, nor can it be 
transferred for use beyond the boundaries of the District, except to those lands which are presently 
entitled and which are classified as "water-rental" lands. Water entitlement cannot be sold or transferred 
to lands that have been annexed since September 1963. 

 

REQUESTS FOR WATER SERVICE 



Rule 21: Landowners within the District who are not presently receiving water from the District's 
distribution system, but desire to do so, shall be required to provide the necessary facilities to transport 
the water from the District's system to their lands. Requests for new water service must be submitted to 
the District Assessor-Collector. If the request or requests are approved by the Board of Directors during 
equalization sessions, the District Watermaster will make the necessary arrangements and schedule the 
delivery of water to the lands to be irrigated. 

 

RIGHTS OF WAY 

Rule 22: Rights of way and easements for canals and ditches owned by the District include the land 
actually occupied by the canal or ditch, and such land on both sides thereof, as is reasonably necessary 
for the maintenance and operation of such canals and ditches. Widths of easements vary with the size of 
the canal and other factors. Specifications and standard dimensions for easements may be obtained from 
the District Engineer. Rights of way and easements for conduits (pipelines) which have been substituted 
for open canals and ditches owned by the District and which have been acquired either by voluntary 
agreement with the landowner or by legal process have been recorded in Official Records of Fresno 
County, California. 

 

ENCROACHMENTS 

Rule 23: No trees, vines, shrubs, corrals, fences, buildings, bridges, or any other type of encroachment 
shall be planted or placed in, on, over or across any District canal, ditch, conduit or the right-of-way 
therefor except pursuant to specific written authority of the District Manager. Any such encroachment of 
an unusual or extraordinary nature shall be approved by the Board of Directors. Any unauthorized 
encroachment may be removed by the District at the expense of the encroacher. 

 

ACCESS TO LANDS 

Rule 24: The authorized agents and employees of the District shall have reasonable access at all times 
to all lands irrigated from the District's distribution system for the purpose of maintaining, operating, or 
inspecting the canals, ditches, and conduits and the flow of water therein and for the purpose of 
ascertaining the acreage of crops on lands irrigated or to be irrigated. If the District holds a right-of-way or 
easement across private land for the operation and maintenance of a canal or other facilities, the law 
provides that the District shall have certain secondary rights, such as the right to enter upon the property 
on which the right-of-way or easement is located to make repairs and do such things reasonably 
necessary for the full exercise of the easement rights. 

 

WELL MEASUREMENTS 

Rule 25: If requested, landowners shall be expected to allow District employees to enter upon their 
property and measure the depth of water in their private wells for the purpose of determining the 
conditions of the groundwater within the District. Measurements in selected observation wells are made 
and recorded by District personnel, in furtherance of a well measurement program begun in 1921. 



 

TAMPERING WITH FACILITIES 

Rule 26: Landowners or water users who, by opening, closing or otherwise interfering with regulating 
gates or devices, cause any fluctuations in the flow of water in the District's distribution system or cause 
any overflows, breaks or damage of any kind, shall be responsible to the District for the expense and 
damage caused thereby and may be liable to others that may be adversely affected. Where water control 
devices are regulated in accordance with specific instructions from an authorized District representative or 
in cases of an emergency nature when immediate adjustment or other corrective action will prevent 
overflows, breaks, crop loss or other property damage, the person making such adjustments or taking 
corrective action shall not be deemed to be in violation of this rule. Any such emergency action or 
adjustments shall be reported forthwith to the Duty Watermaster. 

 

DAMAGING FACILITIES 

Rule 27: No person shall make an opening, cut, plow or disc down or otherwise damage or weaken any 
canal, ditch or conduit owned by the District without written approval of the Manager or his designated 
representative. Any such approval to open, cut, plow, or disc down or otherwise disturb any District canal, 
ditch or conduit shall contain requirements for the restoration of such canal, ditch, or conduit to its original 
condition or better. The District reserves the right to seek restoration and monetary damages as provided 
by law for any unauthorized damage done to its system. 

 

UNAUTHORIZED INSTALLATION 

Rule 28: No delivery gate, pipe, siphon or any other structure or device shall be installed or placed in any 
canal, ditch or conduit owned by the District without express written permission and must be in strict 
compliance with plans and specifications approved by the Manager or his designated representative. Any 
such structure or device installed on a District canal, ditch or conduit without approval may be removed by 
the District at the expense of the owner. 

 

LANDOWNER/WATER USER RESPONSIBILITIES 

Rule 29: Water users who waste water delivered by the District, either willfully, carelessly or on account 
of defective or inadequate privately owned ditches, conduits, or structures, or because of inadequate 
preparation of the land for irrigation, may be refused further services until such conditions are remedied. 
Any waste or other improper use of water shall be reported to the Duty Watermaster who will take 
appropriate action. 

Rule 30: When water is delivered to a landowner/water user he shall be responsible for the water at all 
times after it leaves any canal, ditch or conduit owned by the District. The District will not be responsible 
or liable for any damage caused by negligence or careless use of water by any landowner/water user or 
the result of failure on his part to maintain any ditch, pipeline or other facility for which he is wholly or in 
part responsible. It is incumbent on all landowners/water users to prevent hazardous conditions, mosquito 
nuisances, or damage to the property of others. 



 

PERSONAL LIABILITY 

Rule 31: Any person entering upon District property or District right-of-way, does so at his own risk and 
assumes all risks associated therewith and by such action accepts the responsibility for any damage to 
District or private property resulting therefrom. 

 

TRASH AND DEBRIS 

Rule 32: No tires, trash, debris, litter, garbage, prunings, brush, grass, dairy waste, dead animals, 
herbicides, pesticides, or any other material which is offensive to the senses or injurious to health, or 
which pollutes or degrades the quality of water or which obstructs the flow of water, shall be placed, 
emptied, discharged, thrown, or be allowed to slide, flow, wash or be blown into any canal, ditch or 
conduit belonging to the District. All District employees shall promptly report any violations of this rule to 
the District's Duty Watermaster who will take appropriate action. The District reserves the right to take 
appropriate legal action and seek restitution in incidents of this nature. 

 

DISCHARGES INTO CANALS 

Rule 33: No person, firm, company, corporation or agency shall be permitted to pump, siphon, or drain 
surplus irrigation water (tail-water), storm water, waste water, or any other water, including but not limited 
to well water, into any District canal, ditch, or conduit on a long-term basis without the express written 
consent of the Board of Directors. A short-term discharge authorization may be issued by the District 
Manager. Any such written authorization shall include the manner, method, limitations, and terms and 
provisions for the District's control and regulation of the approved discharge. Any such discharges which 
result in pollution or contamination of District facilities shall be immediately reported to the Duty 
Watermaster for appropriate action. 
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MEASUREMENT DEVICE DOCUMENTATION  



Discharge measuremelit structures 
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I 3.3 Propertips and limit!: of applicntion of st1.uct111-cs 
3.3.1 General  

In Section 3.2 the most common demands made upon discharge measuring or regulat- 
ing structures are described. In  Chapters 4 to 9,  the properties and limits of application 
of each separate structure are given in the sections entitled Description and Limits 
of application. To aid the design engineer in selecting a suitable structure, we have 
tabulated the most relevant data. 

3.3.2 Tabulat ion of da t a  

Table 3.1 con 
Colu~nn 1 - -  

Colun~n 2 - 

Column 3 - 

Column 4 - 

Column 5 - 

Column 6 - 

Column 7 - 

Column 8 - 

Column 9 - 

Column 10 - 

Column 1 1  - 

sists of 18 columns giving data on the following subjects 
Name of the standard discharge measuring or regulating device. In 
brackets is the section number in which the device is discussed. Each 
section generally consists of sub-sections entitled: Description, Evalua- 
tion of discharge, Modular limit, Limits of application. 
A three-dimensional sketch of the structure. 
Shape of the control section perpendicular to the direction of flow and 
the related power u to which the head or differential head appears in 
the head-discharge equation. 
Possible function of the structure. IS the area of the control section 
cannot be changed, the structure can only be used to measure dis- 
charges; this is indicated by the letter M in the column. If the weir 
crest can be made movable by use of a gate arrangement as shown 
in Section 4.2, or if the area of an orifice is variable, the structure can 
be used to measure and regulate discharges and has the letters MR 
in the column. The Dethridge and propeller meters can measure a flow 
rate in m3/s and totalize the volume in m3. The discharge can be regula- 
ted by a separate gate, which is, however, incorporated in the standard 
design. These two devices have the letters MRV in the column. 
Minimum value of H I  or  Ah in metres or in terms of structural dimen- 
sions. 
As Column 5, but giving maximum values. 
Minimum height of weir crest or invert of orifice above approach chan- 
nel bottom; in metres or in terms of structural dimensions. 
Minimum dimensions of control section; b,, B,, w, and D,. 
Range of notch angle 0 for triangular control sections. 
Minimum discharge (Qmin) in m3/s x 10-3 or 11s of the smallest possible 
structure of the relevant type, being determined by the minima given 
in Columns 5,8, and 9. 
Maximum discharge: q in m2/s, being the discharge per metre crest 
width if this width is not limited to a maximum value, or  Q in m3/s 
if both the head (differential) and control section dimensions are limi- 
ted to a maximum. No maximum discharge value is shown if neither 
the head (differential) nor the control dimensions are limited by a 
theoretical maximum. Obviously, in such cases, the discharge is limited 
because of various practical and constructional reasons. 

j j .  
j l  
I' 
I /  

Column 13 - Value of y = Q ,,;,, /Q ,,,,, of the structure. If Q ,,;,, cannot be calculated 
directly, the y-value can usually be determined by substituting the limi- 
tations on head (differential) in the head-discharge equation, as sho\vn 
in  Section 3.2.3. 

Column 13 - Modular limit H,/H, or required total head loss over the structure. 
The nlodular limit is defined as that submergence ratio H2/H, whereby 
the ]nodular discharge is reduced by 1 '% due to an increasing tailwater 
level. 

Column 14 - Error in the product C,C, or in the coefficient C,. 
Column 15 Maximum value of [he sensitivity of the structul-e times 100, being 

100 S = Ah, 100 
11 I 

where the minimum absolute value of h ,  is used with the assumption 
A h ,  = 0.01 In. The figures shown give a percentage error in the mini- 
mum discharge if an error in the determination of h,  equal to 0.01 m 
is made. The actual error A h  obviously depends on the method by 
which the head is determined. 

Column 16 - Classifies the structures as to the ease with which they pass floating 
and suspended debris. 

Column 17 - Classifies the structures as to the ease with which they pass bed-load 
and suspended load. 

Column 18 - Remarks. 

3.4 Selecting the structure 

Although it is possible to select a suitable structure by using Table 3.1, an engineer 
may need some assistance in selecting the most appropriate one. To help him in this 
task, we will try to illustrate the process of selection. To indicate the different stages 
in this process we shall use differently shaped blocks, with connecting lines between 
them. A set of blocks convenient for this purpose is defined in Figure 3.7. 
All blocks except the terminal block, which has no exit, and logical decision blocks, 
which have two or inore exits, may have any number of entry paths but only one 
exit path. A test for a logical decision is usually framed as a question to which the 
answer is 'Yes' or 'No', each exit from the Lozenge block being marked by the appro- 
priate answer. 

A block diagram showing the selection process is shown in Figure 3.8. The most impor- 
tant parts of this process are: 
- The weighing of the hydraulic properties of the structure against the actual situation 

or environment in which the structure should function (boundary conditions); 
- The period of reflection, being the period during which the engineer tests the type 

of structure and decides whether it is acceptable. 
Both parts of the selection process should preferably be passed through several times 
to obtain a better understanding of the problem. 

T o  assist the engineer to find the most appropriate type of structure, and thus the 



TABLE 3.1. OATA ON VARIOUS STRUCTURES I 

9 i 4 5 6 7 8 9 
10 11 12 13 14 15 16 17 18 

Q m i  n Qmzv i n  Y = modular l i m i t  e r r o r  i n  s e n s i t i v e -  deb r i s  sediment 
Name o f  s t r u c t u r e  Sketch of s t r u c t u r e  Shape of M = H1 min H1 max minimum minimum range o f  
and sec t i on  number c o n t r o l  s e c t i o n  measuring o r  o r  c r e s t  s i z e  o f  notch 

i n  which s t r u c t u r e  pe rpend icu la r  t o  he igh t  con t ro l  angle 8 
i s  descr ibed f low and u-value Ah min Ah max above b o r  B, degrees 

approach w and D- 

... . .. .,,"- 

m3/s o r  %ax Hz/H] CdCv or ness a t  passing passing minimum capac i t y  capac i t y  
q max i n  % o r  'e head 

m3/s m2/s 
+ + very good; + good; Remarks 

head l o s s  (%) % per 0 f a i r ;  
0.01 m - poor; - - very poor & r e a u l a t i n q  channel v 

bot tom p 

rectangular MR 0.06 m 0.15 m 0.30 m Round-nose 
horizontal u = 1.5 0.05 L 0.5 L 0.33 HI H max 

broad-crested 
0!2 L 

weir (4.1) 

0.0066 q = 4.7 35 0.70 to* 
b = 0.30 m 

2(21-20 Cd) 25 
H =2.0 m 0.95 

0 * value depends on 
slope backface and on 
ratio p2/H2 

Rami jn movable 
measuring/ 

rectangular MR 
u = I .5 

regulating 
weir (4.2) 

0.05 m 0.15 m 0.30 m 
0.12 L 0.78 L 0.33 HI H max 

+ * values refer to 
standard weir with 
L = 0.60 m 

Triangular (truncated) 2.m 

broad-crested triangular 
weir (4.3) u=1.7 to 2.5 

! 
0.06 m 0.15 m 0.30 m 30 to 

0.0026 

0.05 L 0.5 L to 0.33 HI H max 180 

I 
at 0=30° 

0.7 L 012 L 

variable 830: 42 + t o n  q * triangular control 
depending 0.05 L6H1<0.7 L 
an e 

Broad-crested rectangular MR 
rectangular u = 1.5 
profile weir (4.4) 

0.06 m 0.15 m 0.30 m 
0.08 L 0.85 L- if 0.4 h h max 

1.50 L- if 0.65 k1 012 L 

0.0064 q=5.07 0.66 to I OF-8 25 
H =2.0 m 35* 

q q * depending on 
0.38 1<F<1 .24 

8 1 weir height p 

* 

rectangular M ,  0.07 m 0.60 m 0.30 m 0.30 m 
Rectangular 
sharp-crested u = 1.5 or 0.5 b h l  B-b>4 hl 

weirs (5.1 ) 
MR - 0.03 rn 2.4 p 0.10 m 0.15 rn 

0.5 h l  

rectangular M 0.06 m 0.15 m 0.05 m Faiyum 
weir (4.5) u = 1.6 0.08 L 1.6 L 3hl/AI 

0.00997 q=0.813 24.5 head loss= I 
if b21.2 m HI c0.05 m 

0.00137 variable about 30 head loss= I 
H +0.05 m 

5 0.001 1 q=5.1 90 0.66' 25 0 
H =2.0 m *usually lower 

25 - - - - Fully contracted weir 

25 - - Full contracted width weirs 8 partially 

mn trxangular 

I 

0.0008 Q=O. 390 about head loss 2 
M 0.05 m 0.60 m 0.10 m B1?2.5 h l  '90 1 about about 500 2 HI 

50 - - - - partially contracted 

50 - - - - fully contracted 
V-notch 
sharp-crested 
weirs (5.2) 

" I u = 2.5 1.2 p I 
1 0.0002 rn Q=0.145 _ about head loss I 

trapezoidal MR 0.06 m 0.60 m 0.30 m b20.30 m Cipaletti 
weir (5.3) u = 1.5 h l  

0.5 h l  

I Q=0.0082 q=0.864 36.4 head loss 5 
b=0.30 m HI+0.05 m 

variable 55.9 head loss 2 
if d20.30 m Hl+0.05 m Circular 

weir (5.4) 

2 
0.03 m such that - p = 0 

0.0058 variable smal1,but head loss 33 - - - - 
proportional a-0.006 m 

a )  0.005 m 
Proportional 

u 1 .O 2 a ~(0.005 m or 
depends Hl+0.05 rn "good if 

weir (5.5) p20.15 m 
b-0.15 m on a-value P Z O  

0.013 5 + + 
M 0.09 m 0.90 m 0 0.30 m q=l .366 32 0.20 

rectangular b-0.30 m 
17 

Weir sill with 
rectangular u = 1.5 0.75 L 0.5 b b31.25 bl 

control section 
(6.1) 

83 0 'three notch angles only 

**depending on Al-values V-notch weir triangular M 

sill (6.2) u = 2.5 

50 + + + 'depends on crest ma- 
or terial. 

25 Applies to 1-to-5 back 
face 

Triangular profile 1 1 

0.03 m* 3.00 m 0.06 m 0.30 m 
0.33 HI 2 HI steel 3.0 p 

0.06 m 
concrete 



TABLE 3 . 1 .  DATA ON VARIOUS STRUCTURES ( c o n t . )  

I 2 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18 

Name o f  s t ruc ture  Sketch o f  s t ruc ture  Shape of  M = H min H1max minimum minimum range o f  
control  sect ion measuring 1 c res t  s i ze  of notch and sect ion number 
perpendicular t o  

o r  o r  
i n  which s t ruc ture  he igh t  control angle 9 

i s  described flow and u-value Ah min Ah max above b o r  8 ,  degrees 
. . aooroach w and D 

Qmi n Qmax in Y =  modular l i m i t  e r r o r  i n  sensi t ive-  debris sediment 

H2/Hl  
CdCv or ness a t  passing. passing 

m3/s o r  Qmax minimum capaci ty  capaci ty  
q max i n  %G o r  'e head + + very good; + good; Remarks 

m3/s m2/s 
head loss (%)  X per f a i r ;  

0.01 m - poor; - - very poor bottom p 

Triangular profile (truncated) M 0.03m 3.00m 0.06 m 0.30 m 168~34' 

flat-vee weir (6.4) triangular steel 3.0 p 0.33 X I  2 HI 174~16' 
u = 1.7 to 0.06 m 

0.0137 depends on 100,000' 0.67 10 Cv-8 8 3 + + + 
h=0.03 m degree of h120.03 m 

Applies to I-to-5 back 
if h =0.03m 

truncation 
face only. 

0.0275 17,500 
h =0.06 m 

42 
h120.06 m 'y-values decrease if con- 

b1=0.30 m if h =0.06m trol is more truncated 
2.5 concrete 

Butcher's movable rectangular HR 0.05 m 1.00 m 1.4 hlmax 0.30 m 
standing wave weir u = 1.6 
(6.5) 

h l  

* * good if gate arrangement 
as in Section 4.2 

WES-Standard rectangular M 0.06 m depends' 0.15 m 0.30 m 
spillway (6.6) u = 1.5 on hd 0.2 hl 

5.0 p 

1 0.025 variable * about 1000 0.30 
1 b=I.O m but depends 

on h -value d 

+ * minimum pressure on 
crest limited to -4.0 m 
water column (see 
Fig.6.17) 

Cylindrical rectangular HR 
crested weir (6.7) u = 1.5 

0.0064 variable* about 750, 0.33 
b.0.30 m but depends 

on ratio .. . 
0.06 m depends* 0.15 m 0.30 m 
0.1 r on r 0.33 h, H~ 

+ 'minimum pressure on 
crest limited to -4.0 m 
water c o l m  (see 

3.0 p 

Long-throated rectangular M 0.06 m 0 0.30 m* 
flumes u = 1.5 0.1 L 1.0 L but 
(5 basic shapes) (truncated) M 

1.0 B Frb0.5 
(7.1) 

820.10 m* 30 to 180 
tr~angular for for for 
u=1.7 to 2.5 all all a1 1 

trapezoidal M flumes flumes flumes 
820.30 m* side slope 

U-1.6 to 2.4 Note: variablet* 

parabolic M 
in genera2 E >O.IO mk 

u = 2.0 
H163.0 rn 

nl/r Fig.6.23) 

0.0066 variable 35 0.70 to 2(21 -20Cd) 25 + + + 
b=0.30 m with 0.95 for all flumes; at ma- 

throat for 
ximum stage: B > 0.30 m 

0.00098 6315 depending 
length 28 to 42 + + + + 

B > H max 
o=qn" on all B > 1.f5 - .- 
0.0036 
b=0.08 m 
slope l : 2 

0.0027 
f=0.10 m 

downstream 
transition 

~ - 

**side slope ratio 

27 to 40 + + + + 

horz : vert. varies 
between ::I to 4:l 

u is variable 
but 6 2.0 

Throatless flumes rectangular M 
with rounded transition u = 1.5 
(7.2) 

0.06 m 2.00 m 0 0.20 m 
1.5 R H max 

190 about* 
0.50 

25 + + + * if radii of rounding 
and if domstream tran- 
sition comply with 
Section 7.2.2 

Throatless flumes rectangular M 0.06 m 1.80 m 0 0.305 m 
with broken plane u = 1.5 only 
transition (7.3) 

+ not reconmended to be 
constructed due to lack 
of data 

Parshall flumes 
(22 types) (7.4) 

rectangular 
u = 1.55 

u = 1.522 to 
u = 1.607 

u = 1.60 

0.015 m 
and 
0.03 m 

0.03 m, 
0.045 m, 
and 
0.076 m 

0.09 m 

0 

level 
floor 

0.00009 0.0054 about 0.50 3 103 to 52 + + + very small flumes; 1.2, 
to 55 and 3 inch wide * 

1 0.00077 0.0321 

about 0.60 
75 and 

0.70 

53 to 21 + + + small flumes; 0.5.0.75, 
1.0, 1.5, 2,3 to 8 feet 
wide 

0.16 8.28 about 0.80 I to to 93.04 105 1 0.75 m3/s 
I 

m3/s 

18 + + + large flumes; 10 to 
50 feet wide 

0.000012 0.0003 about 0.25 
to 100 

0.00034 0.0223 

HS-flumes, D=0.4, 0.6, 
0.8 and 1.0 ft H-f lumes 

(3 types) (7.5) 
sloping 
trapezium 
u = 2.0 to 
2.4 

see 
Figure 
7.21 

about 
750 

H-Elume.s,D=0.5, 1.0, 1.5, 2.0, 2.5, 0.75, 3.0, 

and 4.5 ft 
0.0018 2.369 about 0.25 3 + 
and 6 80 HL-flumes, D=3.5 and 

and 1500 
0.0020 

4.0 ft 
3.326 and 

1.21 m 

Circular sharp-edged 
orifice (8.1) 

circular 
u = 0.5 

rectangular 
u = 0.5 

1 0.@2014 variable 5.8* submerged I , d'0.02 m 

Rectangular 
sharp-edged 
orifice (8.2) 

M but HR 
if 
suppressed 

variable 5.8* submerged 2 to 3 

I 

- - 0 *0.03m(A h < !.Om 
if p=O and A = constant 

AhE0.06 m Ah=0.06 m 0 
b=0.60 m submerged, 2 7 *Two sizes of orifice 

yI ) 2.5 w and Q-0.280 but usually gates.0.60x0.45 m 6 0.75 26 
b=0.75 m AHt20.30 m x0.60 m are com.used 

* *  If A varies 

constant head 
orifice (8.3) 



TABLE 3.1. DATA ON VARIOUS STRUCTURES (cont . )  
I 

7 3 7 8 K 9  10 
5 

11 12 13 14 15 16 17 18 

Qmi n  %ax i n  Y =  modular l i m i t  e r r o r  i n  s e n s i t i v e -  deb r i s  sediment 

1 CdC, o r  
ness a t  passing passing 

m3/s o r  %ax minimum capac i t y  capac i t y  
q max i n  % o r  Ce head + + very good; + good; 

m3/s m2/s % per  [7 f a i r ;  
head l o s s  

0.01 m -- poor; - - very poor 

Sketch of s t r u c t u r e  Shape of M 2 
H min H max minimum minimum range of 

Name o f  s t r u c t u r e  1 1 
c o n t r o l  s e c t i o n  measuring c r e s t  s i z e  of notch ,nd s e c t i o n  number o r  o r  
pe rpend icu la r  t o  he igh t  con t ro l  angle 1 

i n  which s t r u c t u r e  
f law and u-value ~ ~ a ~ u r i n g  Ah min Ah max above b o r  0 ,  

degree; 
i s  descr ibed approach w  and D  

& r e g u l a t i n g  channel P  
bot tom p 

y120.15 m yl<l.2 r 0 b20.30 m 
Radial or rectangular MR 

Tainter gate (8.4) u = 0.5 ~ ~ 2 1 . 2 5  w 
v20.02 m 

~ ~ 2 0 . 1  r 

0.005 variable about* variable 5 8 
y =0.15 m 35 

+ + *If A varies 

y lifted is greater entirely if gate is 

*I£ w/hl is small adju;table orifice 
(8.5) 

Meter gate (8.6) Section af 
circle 
u=O. 5 

Usually 
0.20 m < D $ 1.22 m 

rectangular MR 
Neyrpic modules u = 0.5 
(8.7) 

h =0.17m h < P 0.16 m 0.05 m 

h  =0.28m and 

hd60.35 p2 0.26m 0.05 m 

3 - - 0 Type X I 
l .8 - - Type XX 2 

* Discharge is regulated 
by opening/closing gates 

I 0.00027 variable 7 hl+6d' 2 5 - - [7 '6 = contraction coef- 

circular or M approx. approx. ,320.02 m 0~$Bh180~ d=0.02 m ficient 
' 

Danaidean tub rectangular 0.10 m 5.0 m b20.02 m hl=O.10 m 
(8.8) u = 0.5 

0.06 m l .0 p rectangular 
' 0.0075 q=5.69 30' 0.60 

Divisors 0.50 r 0.35 p2 0.33 HI 2.0 HI b.0.30 m H =2.00 m 

4.0 r I 
25 - - + Other weir profiles are 

possible 

Pipes and circular 
small siphons u = 0.5 
(9.2) 

variable 6 

6 

usually 10 

submerged 10 

Fountain flow circular 
from vertical u = 1.35 or 
pipe (9.3) u = 0.53 

pipe must 15 to 20 

discharge 
free into 
the air 

100 - - - - Brink depth method variable 42 pipe must 3 

discharge 

free into. 15 
the air 

M 
D 20.05 m 

circular y =0.02m ye 4 
Flow from 
horizontal pipes 

1.5 < u s  2 0.1 D 0.56 D 

(9.4) 
M 

0.05 < D 
u = 1.5 

yea D Y 6 0.15 m8 - 
P 

(versus Y) Y20.025 G 0.15 m 

20 - - - - Trajectory method; 

X=0.152. 0.305 and 
0.457 m 

M p = O  0.30 m 
rectangular ye2o.03m -* 

Brink depth 
method for 

u = 1.5 Yc 

rectangular canals 
(9.5) 

q=4.82 about 

H =2.0 m 175 

head loss 3 

2.1 HI * Approach canal 
length 2 12 y 

0.015 Q=0.070 4.6 head loss 5 

2 0.08 m 
0.040 Q-0.140 3.5 2 0.09 m 5 

at y min. 

+ + Small meter 

+ + Large meter 

propeller usually MRV meters (9.7) circular 
no u-value 

0.05 m v > 0.45 v < 5.0 

m/ s <D < .& m/ a -* 
0 + * If propeller is 

maintained 
frequently 

o.OM)88 e13.0 10 usually 5 *  

Dp*.05 m D =1.82 m Ah 2 0.50 m 



TYPICAL 4" DIAL
INDICATOR-TOTALIZER

TEST HAND
TOTALIZER

INDICATOR 
HAND

 ACCURACY Plus or minus 2% of actual flow within the range 
specified for each meter size.

 TEMPERATURE  140° F Maximum.  Consult factory for special
 RANGE construction for higher temperatures.
 MINIMUM FLOWS As shown for each meter size and construction 

are required for accurate registration.  See flow 
chart.         

  NOTE:  Minimum flow will be higher on meters 
with drop pipe lengths over 6' long.

 MAXIMUM FLOWS As shown for each meter size and construction are  
rated for continuous operation.  See flow chart.

 INTERMITTENT  As shown for each meter size are rated for 10% 
 FLOWS to 15% of the total time the meter is operating.  

Consult factory for High Velocity construction when 
intermittent flows are higher than shown on flow 
chart and/or when longer operating periods are 
required.

 MATERIALS Used in construction are chosen to minimize the 
corrosive effects of the liquids measured by the 
meter assembly.

  MAGNETS - permanent ceramic type
  INTERIOR BEARINGS - shielded stainless steel
  PROPELLER BEARING - ceramic sleeve type 
  PROPELLER SPINDLE - ceramic coated stainless 

steel
  PROPELLER - injection molded thermoplastic
  GEARBOX - stainless steel
  SEPARATOR - stainless steel
  SHAFTS AND BOLTS - stainless steel
  DROP PIPE - bronze
  METER HEAD - cast bronze
  MOUNTING BRACKETS - cast bronze
 OPTIONAL  A wide range of controls and instruments for 
 EQUIPMENT indicating, totalizing, and recording flow data for 

each meter.  Special constructions and materials 
are available upon request.

 ORDERING  INFO Must be specified by the customer and includes:
   "A" dimension (see back of data sheet)
   Pipe I.D. 
   Minimum & maximum flow ranges 
   Temperature of meter environment
   Indicator scale and units
   Totalizer dial units
   Type of materials and construction,
   Optional equipment desired
  

MODEL OF12
OPEN FLOW METER

SEALED METER MECHANISM - MAGNETIC DRIVE
INDICATOR - TOTALIZER

SIZES 10" thru 72"

30114-03      Rev. 10.7/02-13

SPECIFICATIONSDESCRIPTION

MODEL OF12 OPEN FLOW METERS  are designed for accurate metering 
of ditch turnouts, reservoir outlets, closed conduits, or other similar 
installations. The rigid, light weight construction and simple installation 
allow easy removal for winter storage or transfer to other locations.  
The upper mounting plate is equipped with a padlock hasp.  The 
lower bracket has suitable guides for easy installation.  An optional 
revolving mounting bracket, with padlock hasp, is also available.  The 
revolving mounting bracket allows the meter assembly to be raised 
approximately 2 inches permitting the column to be rotated 180 
degrees and easily withdrawn.  The  revolving mounting bracket is 
ideal when high velocity flow conditions exist.

INSTALLATION can be made to any wall or vertical structure which will 
center the propeller in the flow measuring area. The meter location 
must have a controlled flow measuring area and a full flow of liquid for 
proper accuracy.  Fully opened gate valves, fittings, or other obstruc-
tions that tend to set up flow disturbances should be a minimum of 
ten pipe diameters upstream from the meter. Installations with less 
than ten pipe diameters of straight pipe require straightening vanes. 
Meters with straightening vanes require at least five pipe diameters 
upstream and one pipe diameter downstream.

PROPELLER is magnetically coupled with the drive mechanism through 
the sealed oil filled gearbox. This completely eliminates water  enter-
ing the meter assembly, as well as the need for any packing gland.  
The propeller is a conical shaped three bladed propeller, injection 
molded of thermoplastic material resistant to normal water corrosion 
and deformity due to high flow velocities.

BEARING is a water lubricated ceramic sleeve and spindle bearing  
system with a ceramic/stainless steel spindle.  Dual ceramic thrust 
bearings, standard on all meters handle flows in both forward and 
reverse directions.  The bearing design promotes extended periods 
of maintenance free propeller operation.  Bearings within the sealed 
meter mechanism are shielded precision stainless steel bearings and 
are factory lubricated for the life of the meter.

INDICATOR-TOTALIZER is mechanically driven by the meter mechanism 
and features a full 4" diameter, 250 degree sweep dial with a six 
digit, straight reading type totalizer and sweep test hand. The indica-
tor drive mechanism is temperature compensated so the indicator 
will be accurate at all points on the dial when operated between 
32° and 140° F. The indicator dial can be furnished in GPM, CFS, 
MGD or any standard liquid measuring units with choice of standard 
totalizer measuring units. The bonnet, with padlock hasp, is o-ring 
sealed to the meter head.

CHANGE GEARS may be easily exchanged in the field when changing the 
dial, or when recalibrating for different pipe sizes. It is not necessary 
to remove the meter from the line for these changes.

O-RING SEALS are used at all points where seals are required, making 
the meter mechanism completely immune to any of the corrosive 
effects of atmospheric moisture or the liquids measured by the 
meter assembly.



 METER   FLOW RANGES, GPM   DIMENSIONS                                       SHIPPING 
  & PIPE         WEIGHT
 SIZE MIN. MAX. INT. A* B C D M POUNDS**

 10 300 2000 3000    11½ 13½ 80  

 12 400 3000 3500    11½ 13½ 80

 14 500 4000 4500    11½ 13½ 80 

 16 600 5000 6000    11½ 13½ 80

 18 800 6000 7500    11½ 13½ 80  

 20 900 8000 9000    11½ 13½ 80

 24 1000 10000 13500    11½ 13½ 80

 30 1800 15000 21000    11½ 13½ 80

 36 2000 20000 30000    11½ 13½ 80

 42 3000 30000 40000    11½ 13½ 80

 48 5500 35000 50000    11½ 13½ 80

 54 6500 45000 55000    11½ 13½ 200

 60 7500 60000 80000    11½ 13½ 200

 66 8500 75000 95000    11½ 13½ 200

 86 16000 125000 150000    11½ 13½ 200

30114-03      Rev. 10.7/02-13

MODEL OF12
OPEN FLOW METER

SEALED METER MECHANISM - MAGNETIC DRIVE
INDICATOR-TOTALIZER

SIZES 10" thru 72"

    * NOTE: Model OF12 meters are equipped with a 6 foot "A" dim. unless otherwise specified.
  Minimum flow will be higher on meters with drop pipe lengths over 6' long.
  ** NOTE: Shipping weights are approximate. Actual weight depends upon "A" dim.

Copyright © 2006-2013 McCrometer. All printed material should not be changed or altered without permission of McCrometer. 
The published technical data and instructions are subject to change without notice. Contact your McCrometer representative for 
current technical data and instructions.

              www.mccrometer.com

3255 WEST STETSON AVENUE • HEMET, CALIFORNIA 92545 USA
TEL: 951-652-6811 • FAX: 951-652-3078
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Road CulvertMeasuring & Control Equipment (MACE) Pty Ltd
P.O. Box 911, Pennant Hills 
NSW 1715, Australia
Ph: +61 (0)2 9658 1234        Fax: +61 (0)2 9651 7989
Email: sales@macemeters.com     
www.macemeters.com

Mace USA LLC
PO Box 7144, Overland Park, KS 66207 
United States of America
Phone: 888 440 4215       Fax: 888 440 6999
Email:  sales@maceusa.com
www.maceusa.com

www.macemeters.com

Measure agricultural  
water and wastewater flows
plus monitor vital farm 
operations

SMART PACKAGED MONITORING

✔	 Patented Doppler ultrasonic insert sensor with MASP Technology 
✔	 Easy to install in existing pipework through a 2” ball valve
✔	 Works great in dirty water and animal waste
✔	 No moving parts, no blockages, no worries
✔	 Minimal straight run requirements 

Note to end users:  These specifications are subject to change at any time without notice. MACE takes no responsibility for the use of these figures. Please consult MACE for the latest specifications before using them in 
contract submittals or third party quotes etc. MACE reserves the right to change specifications without prior warning. All quoted figures are based on test conditions and are subject to variation due to site conditions.

DISTRIBUTOR:

AgriFlo XCi Specifications

GENERAL
Weight Approx. 5kg  (11lbs)

Dimensions 36.5cm (H) x 26cm (W) x 17cm (D) 
14.4” (H) x 10.2” (W) x 6.7” (D)

Enclosure rating  IP66

Enclosure material UV stabilized polycarbonate

Operating temperature -15 to +50° C  (5 to 122° F) 
(with internal battery installed) 

Operating temperature -20 to +65° C  (-4 to 150° F) 
(with internal battery removed  
and external power used) 

Backlit display 16 character x  2 line alphanumeric LCD 

Program memory 2 Mb flash (sufficient for 600,000 discrete readings)

Power Internal 12Volt 7.2Ah battery with external solar 
panel or mains charger

Units of measure User definable (metric/US)

Application software FloCom+ PC software for system configuration, data 
downloading and velocity profile testing.

 Minimum system requirements - Windows® XP

Factory backup 24 months - parts and labour guarantee 

DEPTH MEASUREMENT
Method Ceramic pressure transducer with large flat sensing 

diaphragm which allows straight, undeflected flow 
over the sensing area to reduce drawdown effects at 
high stream velocities and provides for self cleaning 
with an impervious Alumina ceramic surface. 

Full scale range 4m (13ft) above the transducer face

Accuracy 0.2% of full scale at constant temperature in a static 
stream.  
1% of full scale over a stream 5 to 55° C (41 to 130° F)

Resolution 1mm (0.04”)

Overrange 60m (200ft) without damage

Min. operating depth 17mm (0.67”)

VELOCITY MEASUREMENT
Method Submerged Ultrasonic Doppler

Range ±0.025 to ± 8.0 m/s  (±0.08 to ± 26ft/s)

Resolution 1mm at 1.0 m/s  (0.04” at 3.3ft/s)

Accuracy ±1% up to 3.0 m/s  (±1% up to 10ft/s)

Urethane sensor cable 9mm (D) up to 50m (L)  (0.35” (D) up to 164ft (L))

Min. operating depth 40mm (1.57”)

Max. operating temperature 60° C  (140° F)

DOPPLER INSERT VELOCITY SENSOR
For use in full pipes or partially full pipes (when used in 
conjunction with an EchoFlo depth sensor) 

Patents US Patent No. D544,803 
AUS Patent No. AU 301464 S

Pipe size  0.1 to 2.54m (4” to 100”) diameter

Process fitting  2” BSP or 2” NPT  

Max. process fitting pressure1  1034 kPa  (150psi) 

Max. operating pressure2  253kPa  (37psi)

Shaft dimensions  33cm (L) x 2cm (D) 
 13” (L) x 0.8” (D)

Head dimensions  4.5cm (D) x 2.5cm (H) 
 1.8” (D) x  1” (H) 

Wetted materials Nickel plated brass and epoxy

Pipe intrusion area  11.25cm2   (1.75 sq.”)

1 The pipe must be de-pressurized prior to insertion or removal

2 The stream flow may be suitable for Doppler ultrasonic flow 
measurement in pressures >253kPa (37psi) if it contains at least  
100 parts per million of suspended solids that are >75 microns in size. 

DOPPLER AREA/VELOCITY SENSOR
ZX SnapStrap mounted, combined velocity and depth sensor 
for use in partially full pipes or open channels

Pipe size 0.15 to 2.54m (6” to 100”) diameter

Max. channel width * 3m  (10ft.)

Dimensions 12.5cm (L) x 5cm (W) x 1.6cm (H) 
5” (L) x 2” (W) x 0.63” (H)

Wetted materials PVC, Alumina ceramic and epoxy

Pipe intrusion area 8cm2   (1.25 sq.”) 

DOPPLER VELOCITY SENSOR
ZX SnapStrap mounted, velocity sensor for use in full pipes or 
open channels (when used in conjunction with a depth sensor)

Pipe size 0.15 to 2.54m (6” to 100”) diameter

Max. channel width * 3m  (10ft.)

Dimensions 12.5cm (L) x 5cm (W) x 1.6cm (H) 
5” (L) x 2” (W) x 0.63” (H)

Wetted materials PVC and epoxy

Pipe intrusion area 8cm2   (1.25 sq.”)

* MACE Doppler ultrasonic sensors will operate in wider channels, but a 
reliable stream gauging must be performed for best system accuracy.
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Multiple cards for multiple sensor applications
The AgriFlo XCi (multiple card interface) allows the user to efficiently monitor an array of irrigation flow and vital on-farm sensors.  
It’s a smart packaged monitoring solution that provides remote data access with alerts and alarms. It’s also telemetry-ready for effective 
low cost control and rapid response. Users can install any combination of the MACE cards shown, in the five available card slots. 

Choose the right card/s for your application to tailor the AgriFlo to your exact farm requirements now and in the future.

Doppler Card
This card supports one  
MACE Doppler ultrasonic 
sensor.

Doppler Ultrasonic 
Insert Velocity Sensor
For use in full pipes or partially full 
pipes (when used in conjunction with 
an EchoFlo depth sensor).

Doppler Ultrasonic 
Velocity Sensor
ZX SnapStrap mounted, velocity sensor for 
use in full pipes or open channels (when 
used in conjunction with a depth sensor).

Doppler Ultrasonic 
Area/Velocity Sensor
ZX SnapStrap mounted, combined velocity 
and depth sensor for use in partially full 
pipes or open channels.

Add-on Sensors
AgriFlo XCi can be configured to monitor a 
diverse range of  farm sensors and devices. 
For example:
• Pumps/engines (RPM, pressure, temperature)
• Electromagnetic sensor for ground water
• EC/pH/rainfall sensors
• Pond/dam/tank level measurement

Controller Card

1 2 3 4 5

12V Battery

LCD Display Board

Solar Power (16-30 VDC)

I/O Card
This card supports seven 
sensor inputs and four control 
outputs including 4-20mA, 
voltage and digital.
The card also supplies 12V 
to power your add-on sensors.

Pulse I/O Card
This card powers (+5VDC or  
+ 12VDC) a single pulsing flow 
sensor and provides a pulse 
output. 
This allows AgriFlo XCi the 
ability to sense pulses from 
non-MACE flow sensors.

FloSI Card
This card provides an SDI-12 
or ModBus output to interface 
AgriFlo XCi to SCADA systems.

WebComm  Card
This card provides AgriFlo XCi 
the ability to automatically 
upload internal logged data 
to the web-based MACE Data 
Server via mobile telephone 
networks.

SDI-12 Master Card
This card provides AgriFlo XCi 
with the ability to control and 
log SDI-12 sensors.

River Pump Station

Flume/Weir

Dairy Waste

Farm Turnout/Lateral Diversion

Ground Water Pivot Irrigation

Solutions using AgriFlo XCi
The AgriFlo XCi can be used to monitor vital farm equipment and on-farm 
sensors. Use the versatility of AgriFlo XCi to monitor inputs as diverse as: 
irrigation flows; farm wastewater flows; water quality; dam levels; soil 
moisture; pump and engine management systems. 

AgriFlo XCi is easy to install, easy to use and virtually maintenance free. 
Utilizing state of the art MACE Doppler ultrasonic velocity sensors,  
AgriFlo has no moving parts and provides minimal obstruction to the flow. 
MACE Doppler ultrasonic velocity sensors excel in trash laden water and 
animal waste which means that the meter stays in service longer without 
time-consuming repairs.

AgriFlo XCi - Smart packaged monitoring

Easily configure with MACE FloCom+

•	 Free	configuration	and	diagnostic	software	
•	 Powerful,	easy	to	use	Windows®	interface
•	 Painless	point	‘n’	click	channel	calibration
•	 No	proprietary	coding	knowledge	required

True average velocity measurement
MACE velocity sensors use continuous wave Doppler 
ultrasound to measure the speed of dirt, bubbles 
and other particles in the stream flow. MACE Doppler 
ultrasonic sensors “see” particles in water just like 
turning on a flashlight in fog.

In a full pipe, electromagnetic or mechanical 
insertion devices “see” a golf ball sized velocity 
profile and then use complex algorithms to calculate 
velocity. By contrast, MACE Doppler ultrasonic 
velocity sensors utilizing MACE Advanced Signal 
Processing (MASP) technology “see” across the entire 
stream profile to give a true average velocity.   

Access data remotely with WebComm 
•	 MACE WebComm card for GSM/3G  gives remote 

access to your data 
•	 Card	is	powered	by	and	housed	in	the	AgriFlo	XCi	
•	 Data	is	pushed	from	your	AgriFlo	XCi	device	to	

the MACE Data Server where it is available for 
retrieval on your PC or smartphone

•	 SMS/Email	alert	subscription service available

Ready-to-Go straight out of the box 
The MACE AgriFlo XCi includes a data logger, LCD 
display, solar regulator, battery, multiple cards 
(application dependent) all in one ruggedized 
weatherproof enclosure. No more hunting around 
for bits and pieces. In most cases you can be up 
and monitoring in just a couple of hours. 

Cost effective flow metering 
MACE offers the flexible, true value metering 
solution. When comparing flow meters, 
consider the TOTAL COST of the flow meter, 
installation & ongoing maintenance.
•	 In	similar	sized	pipes,	AgriFlo	XCi	is	

significantly cheaper than other comparable 
high quality solutions.

•	 AgriFlo	XCi	is	easily	installed	into	existing	
pipework  whether above or below ground - 
no expensive fittings or re-routing. 

•	 A	typical	single	pipe	installation	can	be	
completed by two people in under two hours.

•	 Because	AgriFlo	XCi	has	no	moving	parts	and	
the sensor cannot foul, there are virtually no 
ongoing maintenance costs.

•	 Connect	up	to	five	flow	sensors	to	a	single	
AgriFlo XCi to reduce your cost per metering 
point even further. Significant savings for 
pump stations with more than one pipe.

Lockable, 
ruggedized, 

weatherproof 
enclosure

Communications Port



GENERAL INFORMATION

EX100/200-SERIES
Insertion Electromagnetic Flow Sensor

The complete lack of moving parts of the EX100/200-Series 
insertion flow sensor is the source of its reliability. Brass and 
stainless steel models withstand a variety of temperature, 
pressure, and chemical conditions. The EX-Series has no rotor 
to stop turning in dirty water and there are no bearings to wear 
out.  Like all magmeters, when used in chemical injection 
applications, these meters should be installed upstream of 
the chemical line (or far enough downstream to allow complete 
mixing of fluids before the meter).

A rapidly reversing magnetic field is produced in the lower 
housing. As the fluid moves through this field, a voltage is 
generated that is measured and translated into a frequency 
signal proportional to flow rate.  This square wave signal can be 
sent directly to a PLC or other control or can be converted using 
any of the Seametrics family of indicators and converters.

A modular system of electronics can be attached directly to 
the flow sensor or remotely mounted.  The Seametrics FT420 
provides full indication of rate and total, plus 4-20 mA output.  
The AO55 provides blind 4-20 mA output, and the DL76 is a 
battery-powered data logger.

Adapters mate with standard 1-1/2” (110/210) or 2” 
(150/250) FNPT threaded fittings such as saddles and 
weldolets which may be purchased either locally or from 
Seametrics. The EX150 and 250 include an isolation valve, 
allowing hot-tap installation, or installation and removal under 
pressure; a bronze ball valve is standard, with a 316 stainless 
steel valve option if needed.

Reverse flow output and immersibility are optional.

FEATURES
• No moving parts
• Durable
• Adjustable depth
• Hot-tap available
• Brass or stainless steel
• Immersibility available
• Reverse flow output available

APPLICATIONS
• 3”- 48” pipe (up to 72” optional)
• Clean or “dirty” liquids
• Conductive liquids
• Municipal
• Industrial
• Irrigation

9 0 0 1 : 2 0 0 8
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EX100/200-SERIES
Insertion Electromagnetic Flow Sensor

FEATURES Housing Screw
(connect ground to one)

Sensor housing

Cover or Electronics Module

Cable Strain Relief

Powder-Coated Aluminum Housing

Electrodes 
and Cap

Adapter mates with
1 1/2” FNPT threaded fitting

Compression Nut

EX110/210

3” to 48” (up to 72” optional)

316 SS or Brass

Hastelloy

PVDF

Cast powder-coated aluminum

Bronze (stainless optional) with bronze ball valve

EPDM

12-25 Vdc, 250 mA

12-25 Vdc, 40 mA average with 250 mA peaks

0.28 to 20 ft/sec (0.08 - 6.09 m/sec)

 EX110/210 EX150/250
 1-1/2” FNPT 2” FNPT

0˚ to 160˚ F (-17˚ to 72˚ C)

32˚ to 200˚ F (0˚ to 93˚ C)

200 psi (13.8 bar)

20 microSiemens/cm

+/- 1% of full scale

Square wave pulse, opto isolated, 550 Hz @ 20 ft/sec
6 mA max, 30 Vdc forward flow standard; reverse flow optional

Software, defaults to zero flow

      

Pipe Sizes

Materials Shaft/Fitting

 Electrodes

 Electrode Cap
 
 Housing

 Valve Assembly
 (115/215 Only)

 O-Ring
 (115/215 Only)

Power Full Power

 Low Power

Flow Range

Fitting Size Required

Temperature Ambient

 Fluid

Pressure

Minimum Conductivity

Calibration Accuracy

Output

Empty Pipe Detection

SPECIFICATIONS*

Compression Nut & Locking 
Collar for easy adjustment

EX150/250

Valve assembly for hot-tap installation

2” Adapter
(removes to mount hot-tap machine)

Adapter mates with 2” FNPT threaded fitting

3/4” tubing
Low insertion force
(typically no tool required)

Brass or 316 SS Shaft

*Specifications subject to change • Please consult our website for current data (www.seametrics.com).



2“ Male NPT
threads

2“ Male NPT
threads

EX150 and EX250EX110 and EX210

EX110 = 11-3/4 in.
EX210 = 16-3/4 in.

EX150 = 18-3/4 in.
EX250 = 22-3/4 in.

Adapter fitting with
1-1/2” Male NPT 

threads

DIMENSIONS

EX100/200-SERIES
Insertion Electromagnetic Flow Sensor

Flow Range (GPM)

Nominal Pipe Size

3

4

6

8

10

12

14

16

18

20

24

30

36

48

Min. Flow

6

11

25

44

69

99

134

175

222

274

395

617

888

1,580

Max. Flow

440

783

1,762

3,133

4,895

7,050

9,596

12,533

15,863

19,584

28,200

44,064

63,452

112,804

3.89"

3.89"

.875"
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EX100/200-SERIES
Insertion Electromagnetic Flow Sensor

HOW TO ORDER

Sensor Only
Description Size Sensor Material Options (110/210) Options (150/250)

Sensor Only.    3” – 10” pipe = EX110
10” – 40” pipe = EX210

Hot Tap
  3” – 10” pipe = EX150
10” – 40” pipe = EX250

PVC = P
Brass = B
316 Stainless = S

Brass Adapter Fitting 2” NPT = -02
SS Adapter Fitting 2” NPT = -02
Reverse Flow Output = -15
Brass Adapter 1 ½” BSP = -23
SS Adapter 1 ½” BSP = -24
Old Style Adapter 1 ½” NPT = -35
Immersible = -40
Low Power = -50
12” Extension (210/250 Series Only) = -72

316 SS Valve Assembly = -08
No Valve Assembly = -09
316 SS Valve Assembly = -08
Reverse Flow Output = -15
Immersible = -40
Low Power = -50
12” Extension (210/350 Series Only) = -72

*Total Units must be specified at time of order        **Requires appropriate fitting.

FT420 Mounted on Sensor 
Description Size Sensor Material Options (111/211) Options (151/251)

Rate & total indicator with 
pulse & 4-20 mA output,  
externally powered (FT420) 
mounted on the sensor.

  3” – 10” pipe = EX111
10” – 40” pipe = EX211

Hot Tap
  3” – 10” pipe = EX151
10” – 40” pipe = EX251

PVC = P
Brass = B
316 Stainless = S

Brass Adapter Fitting 2” NPT = -02
SS Adapter Fitting 2” NPT = -02
Reverse Flow Output = -15
Brass Adapter 1 ½” BSP = -23
SS Adapter 1 ½” BSP = -24
Tamper Evident Kit = -32
Old Style Adapter 1 ½” NPT = -35
Immersible = -40
Low Power = -50
Non-resettable Total = -64
12” Extension (210/250 Series Only) = -72
Dual Relay Output = -98
Hinged Display Cover = -126

316 SS Valve Assembly = -08
No Valve Assembly = -09
Reverse Flow Output = -15
Tamper Evident Kit = -32
Immersible = -40
Non-resettable Total = -64
12” Extension (210/350 Series Only) = -72
Dual Relay Output = -98
Hinged Display Cover = -126

AO55 Mounted on Sensor 
Description Size Sensor Material Options (112/212) Options (152/252)

Blind 4-20 mA analog 
transmitter (AO55) mounted 
on the sensor.

  3” – 10” pipe = EX112
10” – 40” pipe = EX212

Hot Tap
  3” – 10” pipe = EX152
10” – 40” pipe = EX252

PVC = P
Brass = B
316 Stainless = S

Brass Adapter Fitting 2” NPT = -02
SS Adapter Fitting 2” NPT = -02
Standard Power, LMI 4-pin Connector = -06
Reverse Flow Output = -15
Brass Adapter 1 ½” BSP = -23
SS Adapter 1 ½” BSP = -24
Old Style Adapter 1 ½” NPT = -35
 Immersible = -40
Low Power = -50
12” Extension (210/250 Series Only) = -72
Roytronics Series-A 5-Pin Connector =  -106

Standard Power, LMI 4-pin Connector = -06
316 SS Valve Assembly = -08
No Valve Assembly = -09
Reverse Flow Output = -15
Immersible = -40
Low Power = -50
12” Extension (210/350 Series Only) = -72
Roytronics Series-A 5-Pin Connector =  -106

DL76 Mounted on Sensor 
Description Size Sensor Material Options (116/216) Options (156/256)

Data logger (DL76) mounted 
on the sensor.

  3” – 10” pipe = EX116
10” – 40” pipe = EX216

Hot Tap
  3” – 10” pipe = EX156
10” – 40” pipe = EX256

PVC = P
Brass = B
316 Stainless = S

Brass Adapter Fitting 2” NPT = -02
SS Adapter Fitting 2” NPT = -02
Reverse Flow Output = -15
Brass Adapter 1 ½” BSP = -23
SS Adapter 1 ½” BSP = -24
Tamper Evident Kit = -32
Old Style Adapter 1 ½” NPT = -35
Immersible = -40
Low Power = -50
12” Extension (210/250 Series Only) = -72

316 SS Valve Assembly = -08
No Valve Assembly = -09
Reverse Flow Output = -15
Tamper Evident Kit = -32
Immersible = -40
Low Power = -50
12” Extension (210/350 Series Only) = -72

PD10 Mounted on Sensor 
Description Size Sensor Material Options (118/218) Options (158/258)

Pulse Divider (PD10) 
mounted on the sensor.

  3” – 10” pipe = EX118
10” – 40” pipe = EX218

Hot Tap
  3” – 10” pipe = EX158
10” – 40” pipe = EX258

PVC = P
Brass = B
316 Stainless = S

Brass Adapter Fitting 2” NPT = -02
SS Adapter Fitting 2” NPT = -02
LMI Pump 4-pin Connector = -06
Reverse Flow Output = -15
Brass Adapter 1 ½” BSP = -23
SS Adapter 1 ½” BSP = -24
Old Style Adapter 1 ½” NPT = -35
10 Ft. Cable for LMI Connector = -37
Immersible = -40
Low Power = -50
12” Extension (210/250 Series Only) = -72
Roytronics Series-A 5-Pin Connector =  -106

LMI Pump 4-pin Connector = -06
316 SS Valve Assembly = -08
No Valve Assembly = -09
Reverse Flow Output = -15
10 Ft. Cable for LMI Connector = -37
Immersible = -40
Low Power = -50
12” Extension (210/350 Series Only) = -72
Roytronics Series-A 5-Pin Connector =  -106
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1 -  INTRODUCTION 
This Groundwater Management Plan (GMP or Plan) is a collaborative effort among nine 
public agencies and one private water company in the Fresno-Clovis metropolitan and 
surrounding area.  The Plan documents a regional approach toward groundwater 
management, while still addressing individual goals and issues for each of the 
participants.  The Plan satisfies the new requirements for Groundwater Management 
Plans created by the September 2002 California State Senate Bill No. 1938, which 
amended Sections 10753 and 10795 of the California Water Code.  The Plan also 
addresses recommended components for a Groundwater Management Plan described 
in Appendix C of Department of Water Resources Bulletin 118 (2003 Update). 
1.1 - Background Information on Regional Group 
Background 
The desire to develop and adopt a regional groundwater management plan for this 
region came from an effort to involve local stakeholders in development of a 
groundwater management plan for the Fresno Irrigation District (FID).  In 2004, FID 
intended to update its groundwater management plan to meet SB 1938 requirements 
and DWR recommendations.  In an effort to solicit comment from stakeholders, FID 
held a public hearing on July 7, 2004, to notify the public of FID’s intent to modify its 
plan.  The notice invited landowners and interested parties to make comment at the 
meeting and participate on a technical advisory committee.  No public comments were 
received at the hearing.  FID adopted a Resolution of Intent to Modify its Groundwater 
Management Plan on July 7, 2004.   
A Technical Advisory Committee (TAC) was formed to provide input during preparation 
of the Plan.  The TAC was comprised of local agency representatives and landowners.  
The first meeting of the TAC was held on November 18, 2004.   A review of the new 
Water Code requirements was provided, as well as the initial expectations of the TAC.  
At this initial meeting, some of the agency representatives noted that they planned to 
prepare their own groundwater management plan and some expressed interest in 
developing a regional plan.  It was decided to conduct another meeting with 
representatives of agencies that have overlapping boundaries with FID to determine the 
interest of other local stakeholders to participate in a cooperative or regional plan.  This 
meeting was held on January 27, 2005.  The meeting addressed the need for an 
updated plan, the new requirements in the Water Code, the benefits of a regional plan, 
and discussions on how to proceed with a regional groundwater management plan.  
From this meeting, it was determined that there was enough interest in developing a 
regional plan.  The attendees at the meeting identified four major reasons for 
developing a regional plan: 
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• Cooperative groundwater management efforts  
• Cost savings with preparing a regional plan and annual groundwater reports 
• Inclusion of smaller agencies 
• Regional funding opportunities 

Cooperative Effort 
Interested parties continued to meet to develop a Memorandum of Understanding 
(MOU) for preparation of the regional plan.  The MOU was drafted and reviewed by 
each of the agencies, and monthly meetings with the agency representatives and 
landowners were held.  The MOU was presented before each agency’s governing body 
for discussion and public comment.  The MOU was then adopted by each of the 
agencies.  A copy of the signed MOU is included in Appendix B. 
1.2 - Plan Area 
The Plan Area lies within the Kings Groundwater Sub-basin, which lies within the San 
Joaquin Basin Hydrologic Study Area (HSA).  The Kings Sub-basin is also identified as 
sub-basin 5-22.08 of the Tulare Lake Hydrologic Region in the Department of Water 
Resources Draft Bulletin 118 updated in 2003, as shown in Figure 1-1.  The Plan 
boundary generally follows the boundary of the Fresno Irrigation District, however it is 
extended in the northeast along Friant Road to Willow Avenue, then east to the Friant-
Kern Canal, then south along the Friant-Kern Canal to FID’s boundary near the Kings 
River.  The participants to this Plan include: 

• Fresno Irrigation District 
• County of Fresno 
• City of Fresno 
• City of Clovis 
• City of Kerman 
• Malaga County Water District 
• Pinedale County Water District 
• Fresno Metropolitan Flood Control District 
• Bakman Water Company 
• Garfield Water District 

The participants are described in Section 2 and the Plan boundary and participant 
boundaries are shown in Figure 1-2.  The Plan Area was determined based on the 
shared aquifer, and includes participants that are within close proximity within the 
aquifer and are actively managing water resources.   
Consistent with provisions of the County’s groundwater management plan, it is intended 
that this Plan supercede the County’s existing Groundwater Management Plan only 
within the Plan Area.  The County’s existing Plan will still be in effect for the remainder 
of the County area. 



�����

�����

����

�����

����

����

Pine Flat
Reservoir

Friant

Kern

Canal

Kings Co

Fresno Co

Madera Co

Merced Co

Tulare Co

Fresno Co

Madera Co

K
in

gs

Fresno Co

Tu
la

re
 C

o

Ki
ng

s 
C

o

 

Millerton
Reservoir

Rive
r

San Joaquin River

�� �� �

�� � �� � � �

�� 	
 ��

�� � �� � � �

�
 � � � 	 


�� � �� � � �

�� �
 � �

�� � �� � � �

� �� � � ��� � �

�� � �� � � �

�
 � � 
 	

�� � �� � � �

 � � � �
 � � �


�� � �� � � �

����� ����� ���� ��� ���

 "!$# # �  &%�

0 3 6 9 12
Miles � Figure 1-1

Fresno-Area Regional
Groundwater Management Plan

Groundwater Basin Map
286 W. Cromwell Ave.
Fresno, CA 93711-6162
(559) 449-2700

December, 2005 \\huntington\gis\Clients\FresnoID_1038\10380505\GMP_Vicinity.mxd

Kaweah
Kings
Madera
Delta-Mendota

Westside
Chowchilla
Merced
Tulare Lake

Groundwater Sub Basins

GMP BOUNDARY



�����

�����

����

�����

����

����

�����

����	

�
�
�
�

����	���	�

�
�
�

�	������

�
�


�	����
�
��
��
��
��

��
��
��
��
�

�	
��
�	��

�������

�����

Madera Co.

Madera Co.

�������

 ���	

�������

������

�������

����� �	 �	��
�


!���	����
�
�


�	�	�	��
�
�


�
	


�
�

��
�
	
��

�����

�"��!#��������#$�����%$��#&�'$%"$��%"����(�%&��)�������*
����%"����(�%&�$����+��%$,$+��%�%��%"��!#��
��

�"��!#��������#$���'$%"$��%"�� $�-���$.���������.�%$����$�%�$,%


0 1 2 3 4
Miles �

286 W. Cromwell Ave.
Fresno, CA 93711-6162
(559) 449-2700

Figure 1-2

Fresno-Area Regional
Groundwater Management Plan

Participating Agencies

LEGEND
COUNTY OF FRESNO 

�

� � �

� � � CITY OF FRESNO

CITY OF KERMAN

PINEDALE W.D.

CITY OF CLOVIS

BAKMAN W.D.

GARFIELD W.D.

MALAGA C.W.D.

FRESNO I.D.

FMFCD Boundary

�	-��,$���'$%"$��+#��
/�(����&*���%�+��%$,$+�%$�-

December, 2005  \\huntington\gis\Clients\FresnoID_1038\10380505\FresnoRegionGMP_figure1-2.mxd

FRIANT-KERN CANAL

GMP BOUNDARY



 
FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN 

 
 

 

 
 
 

1-5 
December 2006

 

1.3 - Purpose for this Groundwater Management Plan 
The purpose of this Plan is to implement effective groundwater management that works 
toward maintaining a high quality and dependable water resource for the water users 
and landowners within the Plan Area, while minimizing negative impacts to other 
affected parties.  The Plan documents the existing groundwater management efforts in 
the Plan Area that have been successful.  The Plan also develops a coordinated and 
comprehensive approach to the future evaluation and management of groundwater 
resources within the Plan Area, in concert with other groundwater management 
activities within the groundwater basin.  The Plan integrates past and present effective 
groundwater management activities with proposed activities to meet the following   
objectives: 

1. Increase awareness of groundwater management efforts being performed by 
other local parties. 

2. Provide benefits of cost savings for preparation, opportunities for regional funding 
and grant programs, inclusion of smaller local agencies, and the development of 
more cooperative groundwater efforts. 

3. Allow smaller agencies to participate that otherwise would not have been able to 
fund the preparation of a GMP. 

4. Include participants with overlapping boundaries. 
1.4 - Previous Plans 
Three participants to this Plan have previously adopted Groundwater Management 
Plans.  FID adopted a Groundwater Management Plan in 1995, and the City of Clovis 
and the County of Fresno each adopted plans in 1997.  This Plan supercedes the 
existing plans for FID and the City of Clovis, as their service areas are included within 
the Plan boundary.  This Plan boundary only covers a portion of the County of Fresno, 
so at the time of this Plan’s adoption, the County’s existing plan will still apply to the 
area outside of this Plan’s boundary.  Elements from each of the previously adopted 
plans have been incorporated into this regional plan.   
The participants in this Plan also recognize that many of the components of this Plan 
were previously identified in the Water Resources Management Plan for Fresno-Clovis 
Urban and Northeast Fresno County prepared by the County of Fresno in 1986 (herein 
called the 1986 Plan).  The 1986 Plan followed the Interim Best Management Plan for 
Water Quality, Fresno-Clovis Urban and Northeast Fresno County.  The 1986 Plan 
included detailed descriptions of the groundwater quality and quantity conditions within 
the area, described the water purveyors within the region, and included five of the same 
participants to this Plan: County of Fresno, City of Fresno, City of Clovis, Fresno 
Irrigation District, and Fresno Metropolitan Flood Control District.  Other water purveyors 
within the area were described in the Plan, but not included as participants for 
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implementation.  The plan area of the 1986 Plan was smaller than the area described in 
this Plan.  The 1986 Plan includes surface water related objectives that are included in 
this Plan.  Many of the activities of the 1986 Plan are still viable and have become a part 
of on-going operations for the five agencies involved.  However, the committees formed 
to implement the activities proposed in the 1986 Plan have not actively met for many 
years, and there is a need to review and update the groundwater related activities 
described in that plan.  This Plan is intended to be a continuation of the groundwater 
related objectives of the 1986 Plan, which included: 

1. Preserve and enhance the existing quality of the area’s groundwater. 
2. Preserve untreated groundwater as the primary source of domestic water. 
3. Maximize the available water supply, including conjunctive use of surface water 

and groundwater.  
4. Conserve the water resource for long-term beneficial use and assure an 

adequate supply for the future. 
5. Manage water resources to the extent necessary to ensure reasonable, 

beneficial, and continued use of the resource. 
1.5 - Statutory Authority for Groundwater Management  
The California legislature recognized that local groundwater management is preferable 
to State or Federal groundwater controls, and passed Assembly Bill 255 (AB 255) in 
1989.  AB 255 was the first statewide legislation allowing local water agencies to 
prepare and adopt groundwater management plans for their jurisdictions.  California 
Assembly Bill No. 3030 (AB 3030), which became law on January 1, 1993, superceded 
AB 255, and authorized local agencies that are within groundwater basins, as defined in 
California Department of Water Resources (DWR) Bulletin 118, to prepare and adopt 
groundwater management plans.  Each of the public agency participants to this Plan 
meets the requirements of a “local agency”, as defined within Section 10752 of the 
Water Code.   
Agencies adopting a Plan are authorized to enter into agreements with other local 
agencies or private parties to manage mutual groundwater supplies, including those 
existing in overlapping areas, as necessary to implement the Plan.  Bakman Water 
Company has been an active participant in the development of this Plan, and has 
entered into the Memorandum of Understanding for its development and 
implementation. 
1.6 - Groundwater Management Plan Components 
This Plan includes the required and recommended components for a Groundwater 
Management Plan as identified in California Water Code Section 10753, et. seq.  This 
Plan is also consistent with the recommended elements for a Groundwater 
Management Plan as identified in DWR Bulletin 118 (2003), Appendix C.  Table 1-1 
identifies the location within this document where each of the components is addressed. 
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Table 1-1 – Location of Groundwater Management Plan Components 

 
Description 

California Water Code Mandatory Requirements (10750 et seq.) 
Plan 

Section(s) 
1. Documentation of public involvement Appendix A, 1.1, 1.7
2. Groundwater basin management objectives 1.3, 4 
3. Monitoring and management of groundwater elevations, groundwater quality, land 

subsidence and surface water 6 
4. Plan to involve other agencies located in the groundwater basin 5.3 
5. Monitoring protocols 6.3 
6. Map of groundwater basin and agencies overlying the basin Figure 1-1, 1-2 

California Water Code Voluntary Components (10750 et seq.)   
7. Control of saline water intrusion 7.4 
8. Identification and management of wellhead protection areas and recharge areas 7.3, 8.1 
9. Regulation of the migration of contaminated groundwater 7.4, 7.5, 8.5 
10. Administration of well abandonment and well destruction program 7.1 
11. Mitigation of conditions of overdraft 8 
12. Replenishment of groundwater extracted by water producers 8.1 
13. Monitoring of groundwater levels and storage 6.1 
14. Facilitating conjunctive use operations 8.4 
15. Identification of well construction policies 7.2 
16. Construction and operation by local agency of groundwater contamination 

cleanup, recharge, storage, conservation, water recycling, and extraction projects. 
7.5, 8.1, 8.2, 8.4, 8.5, 

8.6 
17. Development of relationships with state and federal regulatory agencies 5.2, 5.3 
18. Review of land use plans and coordination with land use planning agencies 9.1 

Additional Components Recommended by DWR (App. C of Bulletin 118)   
19. Advisory committee of stakeholders 1.1, 5.1 
20. Description of the area to be managed under the Plan 1.2, 2, 3 
21. Descriptions of actions to meet management objectives and how they will improve 

water reliability 4 - 9 
22. Periodic groundwater reports 9.2 
23. Periodic re-evaluation of Groundwater Management Plan 9.4 
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1.7 - Adoption of Plan 
Public Notice of Intention to Modify/Prepare a Regional Groundwater Management Plan 
As required by the California Water Code, a public hearing was duly noticed on July 26, 
2005 and August 2, 2005 consistent with California Water Code Section 10753.2(a), 
and held on August 10, 2005 to discuss adoption and implementation of the regional 
Plan.  No public comments were received at this meeting.   
Resolution of Intention to Modify/Prepare a Regional Groundwater Management Plan 
Each agency adopted a Resolution for Intention to Modify/Prepare the Fresno-Area 
Regional Groundwater Management Plan.  A copy of each agency’s resolution is 
included in Appendix A.  This resolution was then published on December 20, 2005 and 
December 27, 2005 consistent with California Water Code Section 10753.2(a). 
Public Participation in Plan Development 
The public was invited to participate in the development of the updated Groundwater 
Management Plan through the newspaper notices and the public hearing.  The draft 
regional plan was then prepared with input from a Technical Advisory Committee (TAC).  
The Technical Advisory Committee includes landowners and representatives from each 
party participating in the plan.  In October 2005, the Technical Advisory Committee 
included: 

• Dale Stanton, Assistant General Manager, Fresno Irrigation District 
• Bill Stretch, District Engineer, Fresno Irrigation District 
• Lon Martin, Water Division Manager, City of Fresno 
• Brock Buche, Water Division, City of Fresno 
• Lisa Koehn, Assistant Utilities Director, City of Clovis 
• Alan Weaver, Public Works Director, County of Fresno 
• Phil Desatoff, Geologist, County of Fresno 
• Jerry Lakeman, Fresno Metropolitan Flood Control District 
• Alan Jacobsen, Public Works Director, City of Kerman 
• Tim Bakman, Bakman Water Company 
• Russ Holcomb, General Manager, Malaga County Water District 
• John Garcia, General Manager, Pinedale County Water District 
• Richard Carstens, Landowner  
• Chris Palmer, Landowner  

 
Following the public hearing regarding the intent to prepare and adopt the Plan, the 
Garfield Water District (Garfield) expressed an interest in participating in the Plan.  The 
TAC and participants agreed to Garfield’s participation. Garfield provided a Letter of 
Intent to Participate in the plan, and Exhibit 2 of the MOU was updated to included 
Garfield, as shown in Appendix C.  Garfield held a public hearing on December 8, 2005 
regarding intent to participate in the Plan.  The meeting was publicly noticed on 
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November 26, 2005.  Garfield’s Board of Directors adopted the Resolution of Intent to 
Prepare and Adopt the Fresno-Area Groundwater Plan on December 8, 2005. 
Public Notice of Intention to Adopt a Regional Groundwater Management Plan 
As required by the California Water Code, a public hearing was duly noticed on January 
10, 2006 and January 17, 2006, consistent with California Water Code Section 
10753.2(a), and held on January 25, 2006 to discuss adoption and implementation of 
the regional Plan.   
Resolution Adopting the Regional Groundwater Management Plan 
Each agency adopted a Resolution for Adoption of the Fresno-Area Regional 
Groundwater Management Plan.  A copy of each agency’s resolution is included in 
Appendix B.   A listing of the date of adoption by each agency is shown below. 
 

Adopted by: On: 
 
Fresno Irrigation District 01/25/2006 
City of Clovis 02/13/2006 
Bakman Water Company 03/13/2006 
County of Fresno 07/18/2006 
City of Fresno 04/18/2006 
Pinedale County Water District 09/20/2006 
Fresno Metropolitan Flood Control District 02/08/2006 
City of Kerman 03/01/2006 
Malaga County Water District 02/14/2006 
Garfield Water District       11/01/2006 

Public Notice of Resolutions Adopting the Regional Groundwater Management Plan 
Notice of the resolutions adopting the Fresno-Area Regional Groundwater management 
Plan was published on November 24, 2006 and December 1, 2006 consistent with 
California Water Code Section 10753.2(a). 
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2 -  PARTICIPANT INFORMATION 
Nine public agencies and one private water company in the Fresno-Clovis metropolitan 
and surrounding area have collaborated to develop this Plan.  The Plan Area covers 
455 square miles and is located entirely within Fresno County.  The total population in 
the Plan Area in 2000 was approximately 600,000, according to recent census data.  
Refer to Figure 1-2 for a map showing the Plan Area boundary and the location of each 
participant.  Table 2-1 summarizes the background information on each of the Plan 
participants.  Figure 2-1 shows the major surface water facilities in the Plan Area, 
including canals, pipelines, streams, and flood control basins.  Following is a brief 
description of each participant including information regarding the history, 
demographics, water supply, water quality, and facilities of each. 
2.1 - Fresno Irrigation District 
The Fresno Irrigation District (FID or District) is a public irrigation district formed 
pursuant to the California Irrigation District Law (Division 11 of the California Water 
Code).  The District was formed in 1920 as the successor to the privately owned Fresno 
Canal and Land Company.  The District is a local agency responsible for delivery of 
surface water to lands within the District, and management of groundwater in 
accordance with this adopted Groundwater Management Plan. 
FID is located in the geographical center of Fresno County and extends from the San 
Joaquin River in the north, south to near the City of Fowler, and roughly from the Friant-
Kern Canal to about five miles west of the City of Kerman, as shown in Figure 1-2.  The 
District service area is approximately 245,000 acres (about 380 square miles) and 
includes the Fresno/Clovis metropolitan area near its center.  The District now operates 
approximately 680 miles of canals and pipelines.  Water delivery is provided to 
approximately 190,000 acres, although this number has been decreasing in recent 
years as a result of urban expansion. 
Potable water is used within the District boundary for municipal, industrial and 
agricultural purposes.  The District delivers approximately 500,000 acre-feet (average 
annual) of water from the Kings River and Central Valley Project water through the 
Friant-Kern Canal.  Most of this water is delivered to agriculture, although an increasing 
share of the District’s water supply is used for groundwater recharge in the urban area.  
In 2004, FID began delivery of surface water to surface water treatment facilities 
operated by the City of Fresno and the City of Clovis.  In addition to surface water 
deliveries, a significant amount of groundwater pumping occurs in the District to meet 
urban and agricultural demands.   
The agricultural lands in the District remain predominantly permanent crops, however 
the rapid growth of urban development is changing the land use in the Fresno/Clovis 
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metropolitan area.  About 150,000 acres (or 60%) of the District remains as farmed 
agricultural land.  Vineyards make up the largest category of farmland at nearly 30% of 
the total District acreage.  Almonds and citrus are other significant categories.  Nearly 
30% of the District is now urban, with the remaining 10% of land area classified as rural 
residential. 
2.2 - Fresno County 
Fresno County was established in 1856 and covers 6,016 square miles extending from 
the Sierra Nevada mountains to the west side of the San Joaquin Valley.  The County 
population was 824,000 in 2000.  The area covered in this Plan (455 square miles) lies 
entirely within Fresno County.  Hence, only a portion of Fresno County is addressed in 
this Plan, although it is generally the most densely populated area in the County. 
Fresno County supplies potable water to communities in the Plan Area through six 
Community Service Areas (CSAs) and one Waterworks District (WWD).  The CSAs and 
WWD have 14 active wells; one of the CSAs is connected to the City of Fresno water 
system.  County staff monitors groundwater levels and groundwater quality in 
cooperation with CSA and WWD staff.  In rural areas, water is supplied from private 
domestic wells and sewerage is handled almost exclusively with septic systems.  
Constituents of concern in Fresno County include nitrates, DBCP, radionuclides, and 
EDB. 
Along the eastern border of the Plan Area, groundwater is limited to fractured zones 
deep within the underlying bedrock.  Locating sustainable groundwater supplies in these 
areas has been problematic in recent years. 
Though dated, significant information on the groundwater in Fresno County can be 
found in the Water Resources Management Plan for Fresno-Clovis Urban and 
Northeast Fresno County, prepared in 1986 by Fresno County. 
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2.3 - City of Fresno 
The City of Fresno was founded in 1885 and had a population in 2003 of 457,000.  The 
total area of the City is 102.5 square miles, but the City only serves water to 87.2 
square miles.  The City of Fresno serves customers located within the city limits, as well 
as in some unincorporated areas (county islands).  The City of Fresno has and 
continues to be one of the fastest growing cities in California. 
The City of Fresno supplies water to residential, commercial, industrial and landscape 
irrigation customers.  The City does not provide water for any agricultural purposes.  In 
2005, the City had 120,399 connections, and 14% of the connections were measured.  
Since water is metered for all of the large water users, 33% of total water deliveries are 
measured. 
The City of Fresno’s primary source of water is groundwater from the Fresno Sole 
Source Aquifer, a large underground aquifer.  The City of Fresno’s domestic water 
system is somewhat unique for a water system of its size.  Prior to beginning a new 30 
million gallons per day (MGD) surface water treatment plant (SWTP) in 2004, the 
Fresno water system was one of the largest water systems in the United States relying 
solely on pumped groundwater as its only source of potable water.  The total water 
pumped from Fresno’s 250 wells exceeded 54 billion gallons (166,000 AF) in 2003. 
The City of Fresno also has two surface water supplies: 60,000 AF of CVP water from 
the Friant system (San Joaquin River) and more than 100,000 AF (average annual) 
from the Kings River through a contract with FID.  Since the mid-1960’s surface water 
from these rivers has been imported to the City of Fresno via FID canals and placed into 
groundwater recharge basins.  In cooperation with FID and FMFCD, the City of Fresno 
currently diverts more than 40,000 acre-feet of surface water per year to more than 70 
basins throughout the Plan Area for the purposes of groundwater recharge.  More than 
40,000 AF was recharged during the 2005 irrigation season.  Surface water is now also 
conveyed to the City’s new SWTP located in northeast Fresno. 
The City of Fresno measures water levels on a quarterly basis and performs water 
quality testing according to Department of Health Service (DHS) requirements.  Eight 
major contaminant plumes are present in Fresno, and they are being addressed by the 
responsible parties through assessment and remediation, and some are in advanced 
stages of mitigation.  The inorganic plume contaminants include chloride, nitrate, 
arsenic, and chromium.  Organic plume contaminants include petroleum hydrocarbons 
and methyl tertiary-butyl ether (MTBE), chlorinated volatile organic chemicals (VOCs), 
Dibromo-Chloropropane (DBCP) and other pesticides, and trichloropropane (TCP).  The 
City currently has 32 active municipal wells that are treated for DBCP or TCE. 
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For more information on groundwater in the City of Fresno refer to the City of Fresno 
Water Conservation Plan (2005), the Fresno Metropolitan Water Resources 
Management Plan (1992), and the Fresno Municipal Code, Chapter 14, Water 
Regulations.  
2.4 - City of Clovis 
The City of Clovis (Clovis) is located in eastern Fresno County, just east of the City of 
Fresno.  Clovis was incorporated in 1912 and now covers an area of 19.76 square 
miles.  The population of Clovis in 2005 was 86,215.  Clovis also delivers domestic 
water to the unincorporated area known as Tarpey Village, which in 2005 has a 
population of 3,957. 
In 2004, groundwater pumping in Clovis was about 7,500 MG (23,000 AF).  Clovis has 
36 active wells; other wells have been abandoned due to low yields, sanding, or 
contamination problems.  Some wells have facilities for granulated activated carbon 
(GAC) treatment.  Clovis monitors groundwater quality according to DHS requirements, 
and monitors groundwater levels semi-annually. 
Clovis lies on the eastern side of a large cone of depression that underlies the Fresno-
Clovis Metropolitan area.  In 1997, groundwater overdraft was estimated to be 2,500 
AF/year.  This amount has increased due to rapid urban growth and a corresponding 
increase in groundwater demand.  Clovis performs intentional groundwater recharge 
using Kings River water derived from entitlements through FID.  The annual surface 
water entitlement for Clovis currently is over 20,000 AF in an average year.  Recharge 
is performed in single purpose recharge basins owned by Clovis, dual-purpose storm 
drainage basins owned by the Fresno Metropolitan Flood Control District (FMFCD), and 
local channels including Dry Creek, Redbank Creek, and Dog Creek.  More than 9,000 
acre-feet of surface water is currently recharged annually.   
In 2004, Clovis also constructed and placed into operation a 15 MGD capacity surface 
water treatment plant.  The plant is providing treated surface water to the easterly 
portion of Clovis.  Clovis, in cooperation with FID, also has areas where surface water 
from FID’s canal system is directly delivered to areas of large landscaping such as 
cemeteries, schools and parks.   
For additional information on the groundwater resources in Clovis refer to the following 
reports prepared by Provost and Pritchard Engineering Group: City of Clovis 
Groundwater Recharge Investigation Report (1997) and Groundwater Monitoring and 
Recharge Investigation Project (2003). 
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2.5 - City of Kerman 
The City of Kerman (Kerman) is located in central Fresno County, near the western 
edge of the Plan Area.  Kerman was incorporated in 1946 and had a population of 
11,500 in 2004.  Kerman occupies 2.5 square miles and the surrounding area is 
predominantly an agricultural community. 
Kerman serves urban water to residential (2,104), commercial (307) and industrial (7) 
connections.  All of Kerman’s water supplies come from locally pumped groundwater 
and the City does not have the water rights for any surface supplies.  In 2004, Kerman 
pumped a total of 988 million gallons (3,030 AF) of groundwater.  Kerman has four 
active wells and one well on standby.  The construction of two new wells is planned for 
2006.  Planned improvements will be capable of meeting projected water demands 
through 2011.  Kerman is also developing a groundwater recharge partnership with FID.  
The program would place combination flood control/recharge basins close to FID 
conveyance facilities. 
Groundwater is available to Kerman from a deep aquifer, beneath the Corcoran Clay, 
and a shallow aquifer above the Corcoran Clay.  The shallow aquifer sometimes has 
high levels of uranium.  Kerman is experiencing accelerated urban growth and expects 
new developments to rapidly increase water demands.  As a result, Kerman is 
investigating surface water supplies, or the use of water from the shallow aquifer for 
landscaping, as alternatives for meeting the growing demand. 
For more information on Kerman’s water supplies and facilities refer to the City of 
Kerman Capital Improvement Plan prepared by Yamabe and Horn in 2004. 
2.6 - Malaga County Water District 
Malaga County Water District (Malaga or District) is a water and wastewater utility 
district covering 2.3 square miles just south of the City of Fresno.  Malaga began 
delivering water in 1965 and now serves a residential population of about 1,300 from 
224 residential connections and 220 industrial/commercial connections.  Residential 
development in Malaga is nearly complete; existing zoning and readily available land 
allow for continued commercial and industrial development.  All new industrial and 
commercial enterprises will be required to connect to the District water system.   
Since 1982 the demand for water has generally been increasing.  Malaga depends 
entirely upon groundwater to meets its water needs, and, in 2003, District wells supplied 
602 million gallons (1,848 AF).  However, there is no pumping data available for the 
many private wells in the area.  Malaga is currently in discussions with neighboring 
agencies to participate in groundwater recharge projects to replenish the groundwater 
supplies. 
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Malaga has three active wells and two that have been removed from service due to a 
variety of contamination problems, including nitrates and DBCP’s.  Malaga also 
operates a wastewater treatment plant (WWTP) with a capacity of 1.2 MGD.  Effluent 
from the WWTP is delivered to percolation ponds.  If necessary, tertiary treated overflow 
is discharged into FID’s Central Canal. 
Additional information on Malaga’s facilities, water usage, and groundwater quality can 
be found in the 2004 Malaga County Water District Water Supply Report prepared by 
Provost and Pritchard Engineering Group. 
2.7 - Pinedale County Water District 
Pinedale County Water District (PCWD or Pinedale) was formed in 1954 and presently 
delivers water to approximately 2,400 residential and 550 commercial customers.  
Pinedale covers 1.7 square miles and is located in the north central portion of the Plan 
Area, with portions of the district in the City of Fresno and unincorporated Fresno 
County.  Some areas in Pinedale remain undeveloped, and consequently water 
demands are expected to increase as the lands are occupied. 
Pinedale has five active wells, but typically only needs to operate three to meet current 
water demands.  Some other wells in Pinedale are no longer used due to TCE 
contamination.  No treatment or chlorination is presently performed on a regular basis 
on any of the pumped groundwater.  Pinedale monitors groundwater quality according 
to DHS requirements.  Pinedale does not presently monitor groundwater levels. 
Pinedale also collects sewage and delivers it to the Fresno sewerage system, except for 
an area in the northwest portion of the district where sewerage is collected by the 
Pinedale Public Utilities District.  About 20 residential units in the eastern portion of 
Pinedale are still on underground septic systems. 
2.8 - Fresno Metropolitan Flood Control District 
The Fresno Metropolitan Flood Control District (FMFCD) was founded in 1956 to 
provide flood control, local storm drainage management, water conservation, and 
recreational services in the Fresno-Clovis Area.  The district is located in the north-
central portion of Fresno County between the San Joaquin and Kings Rivers.  FMFCD 
is authorized to control storm waters within an urban area and rural foothill watersheds 
of approximately 400 square miles, known as the Fresno County Stream Group.  About 
270 square miles of the service area lies within the area covered by this Groundwater 
Management Plan. 
The FMFCD currently has three reservoirs, five regional flood control detention basins 
planned, and 163 local basins constructed or in planning.  The principal method of 
disposal of stormwater in the area is groundwater recharge at all of these basins.  
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FMFCD monitors water deliveries to flood control/recharge basins and tests the 
chemical composition of sediments that collect in basins.  FMFCD does not presently 
monitor groundwater levels or groundwater quality. 
FMFCD is the lead agency for stormwater quality management and has primary 
responsibility for implementing a Stormwater Quality Management Program developed 
jointly with the City of Clovis, City of Fresno, County of Fresno, and California State 
University at Fresno.  FMFCD has been involved with the Nationwide Urban Runoff 
Program (NURP) project, in conjunction with the Environmental Protection Agency 
(EPA).  The goal of the program was to determine the extent to which urban runoff 
contributes to water quality problems and evaluate various management practices. 
FMFCD maintains as its first operational priority the protection of people and property 
from flood damage.  However the FMFCD also aims to conserve water by (1) retaining 
storm water runoff in basins to facilitate storm water percolation; and (2) cooperating 
with the Cities of Fresno and Clovis to direct imported surface water entitlements to 
District facilities for percolation. 
For more information on FMFCD refer to the FMFCD District Services Plan prepared in 
2004. 
2.9 - Bakman Water Company  
Bakman Water Company (Bakman) is a privately owned utility that has provided water 
service to the Fresno area since 1948.  Bakman delivers water to approximately 1,800 
connections serving 10,000 customers.  Bakman’s service area covers 1,660 acres 
within the southeastern portion of the City of Fresno and parts of unincorporated Fresno 
County. 
Bakman is currently negotiating a contract with FID for a surface water allotment.  
Bakman does not have any other contract for surface water to be treated and delivered 
to its customers, and therefore delivers pumped groundwater to its customers.  Bakman 
pumped a total of 1,270 MG (3,900 AF) of water in 2003.  Water is served to residential 
and commercial customers.  Bakman currently has ten active wells, three standby wells, 
and three inactive wells.  Numerous private wells are found in the Bakman service area.  
However, new developments are required to connect to the Bakman water system. 
Water quality concerns in Bakman include nitrate contamination from food processing 
industries and DBCP.  Due to these water quality concerns, three wells have been 
classified as “standby wells” in accordance with Department of Health Services (DHS) 
standards.  Blending and GAC treatments are working at other wells to reduce nitrate 
and DBCP concentrations within Bakman’s boundary.  All wells are plumbed and wired 
to allow for emergency chlorination.   
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In 1991, Bakman signed an agreement with FID to fund groundwater recharge projects 
in FID through an annual payment.  In addition, Bakman is presently pursuing 
groundwater recharge projects within its boundaries. 
2.10 - Garfield Water District 
Garfield Water District (Garfield) delivers surface water for agricultural uses to 
approximately 1,300 of the 1,750 acres within the District.  Garfield recently entered into 
a Long-Term Renewal Contract with the United States for Project Water Service from 
the Friant Division.  The contract is for 3,500 acre-feet of Class 1 water.  Water 
deliveries to Garfield are made from a turnout on the Friant-Kern Canal, and metered 
delivery is made to the growers via a pipelined system.  The predominant crops in 
Garfield are grapes, almonds, citrus, olives and stone fruits.   
Garfield does not own nor operate any wells.  All groundwater within Garfield is pumped 
from privately owned wells.   
2.11 - Surrounding Area 
Although not Plan participants, the neighboring water agencies shown in Figure 2-2 will 
be kept apprised of groundwater projects and policies that may impact them.  Lands to 
the south and west of the Plan Area are particularly important since they are 
downgradient and located in the same groundwater sub-basin.  Lands to the north 
share less hydrologic connection due to the partial hydraulic barrier created by the San 
Joaquin River. 
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TABLE 2-1

FRESNO-AREA REGIONAL GROUNDWATER MANAGEMENT PLAN
SUMMARY OF PARTICIPANTS

Description
Fresno Irrigation 

District Fresno County City of Fresno City of Clovis City of Kerman
Malaga County 
Water District

Pinedale County 
Water District

Fresno Metro. Flood 
Control District

Bakman Water 
Company

Address
2907 South Maple, 
Fresno, CA, 93725

2220 Tulare St, 7th Floor, 
Fresno, CA 93721

1910 East University Ave., 
Fresno, CA 93703-2988

155 N. Sunnyside Ave. 
Clovis, CA  93611

850 S. Madera,    Kerman, 
CA 93630

3580 S. Frank St.,  
Fresno, CA 93725

480 W. Birch Avenue, 
Pinedale, CA 93650

5469 E. Olive Avenue, 
Fresno, CA 93727

PO Box 7965,        
Fresno, CA, 93747

Website www.fresnoirrigation .com www.co.fresno.ca.us www.ci.fresno.ca.us www.ci.clovis.ca.us - - -
www.fresnofloodcontrol 

.org www.bakmanwater.com

Gross Area (square miles) 387
6,016 (455 within  

Plan area) 103 19.8 2.5 2.3 1.7
400 (__ within Plan 

area) 2.4

Formation Date 1920 1856 1885 1912 1946 1965 1954 1956 1948

Population Served (1) 466,200 90,000 11,500 1,300 10,000

Water Users Agriculture, Urban Urban Urban Urban Urban Urban Urban Urban Urban

Production Wells (2) 0 14 250 36 4 3 5 0 11

Groundwater Pumping - 
Volume (year) 0 54,000 MG (2003) 7,500 MG (2004) 990 MG (2004) 600 MG (2003) None 1,270 MG (2003)

Primary Constituents of 
Concern

Nitrates, DBCP, 
radionuclides, EDB

Nitrate, arsenic, petro 
hydrocarbons, VOCs, 

DBCP, TCP DBCP, nitrates, TCP Uranium Nitrate, DBCP TCE
Various urban runoff 

contaminants Nitrate, DBCP

Groundwater Level Monitoring 
Program Y Y Y Y Y Y N N Y

Groundwater Quality 
Monitoring Program N Y Y Y Y Y Y

Y (monitors storm 
water quality) Y

(2) Only includes active wells owned and operated by the participant.  Does not include private wells in the participant's area.

(1) The 'Population Served' is the approximate population that the agency shown is provided.

I:\Clients\Fresno ID - 1038\10380505\PLN - Reg GW Plan\11-16-05 draft\Table 2-1 Sum of Part 11-16-05.xls revised 11-16-05
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3 -  GEOLOGY AND HYDROGEOLOGY OF THE FRESNO AREA 
This section provides a brief summary of the geology, hydrogeology, and groundwater 
conditions in the Plan Area.  For additional details refer to the reports listed in 
Section 10 - References. 
3.1 - Geology 
The largest geomorphic features in the Plan Area are two high fans deposited by the 
San Joaquin River and Kings River.  A compound alluvial fan of intermittent streams 
between the two rivers also extends southwesterly from the northeast portion of the 
Plan Area.  Unconsolidated alluvial deposits comprised of layers of cobbles, gravel, 
sand, silt and clay comprise the aquifer.  Highly permeable, course-grained deposits of 
the ancestral San Joaquin and Kings Rivers underlie most of the area.  These deposits 
comprise Quaternary age alluvium and the underlying Quaternary-Tertiary Continental 
deposits.  These deposits are present above a depth of 350 to 400 feet below land 
surface and are tapped by most large-capacity wells in the area.   
The Tertiary-Quaternary age continental deposits are composed mainly of the fine-
grained sands, silts, and clays with some lenses of coarse-grained deposits.  The 
thickness ranges from a feather edge in the east to more than 1,300 feet in the west.  
These deposits generally yield less groundwater to wells compared to the overlying 
more permeable deposits. 
 
3.2 - Hydrogeologic Characteristics 
Groundwater Basin 
The Plan Area lies within the Kings Groundwater Sub-basin, which is located within the 
San Joaquin Basin Hydrologic Study Area (HSA).  The Kings Sub-basin is also 
identified as sub-basin 5-22.08 of the Tulare Lake Hydrologic Region in the DWR 
Bulletin 118 updated in 2003.  The Kings Sub-basin extends from the Sierra Nevada 
foothills on the east to the San Joaquin Valley trough on the west, and from the San 
Joaquin River on the north to roughly the Fresno County line on the south.  Refer to 
Figure 1-1 for the location of each participant in relation to the Kings Sub-basin.  The 
Kings sub-basin has been identified as critically overdrafted, as identified in DWR 
Bulletin 118-80. 
Aquifer Characteristics 
Most of the aquifer underlying the Plan Area is generally unconfined but may be semi-
confined in some locations due to localized, fine-grained, low permeability layers.  For 
much of the Plan Area there are no extensive low permeability units to isolate deep 
aquifers from shallow aquifers.  At the west edge of the Plan Area, near the City of 
Kerman, there is an area underlain by the Corcoran Clay. 
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Groundwater Levels 
Groundwater levels in the Plan Area range from about 10 feet to 400 feet below the 
ground surface.  A large cone of depression under the Fresno/Clovis metropolitan area 
has developed. Figure 3-1 is a chart illustrating the decline in average water level in the 
Plan Area in recent years.    Figure 3-2 shows hydrographs of selected wells within the 
Plan Area, showing the decline in groundwater levels for wells in the Fresno/Clovis 
metropolitan area since the 1950’s.  There is also a mound that has formed in the area 
of the Fresno-Clovis Regional Wastewater Treatment Facility located south and west of 
the City of Fresno. 
Groundwater Movement 
Historically, groundwater moved from northeast to southwest.  More recently, the heavy 
municipal and agricultural pumping in the area has influenced the natural groundwater 
flow.  The pumping cone of depression has caused the southwesterly flows to decrease 
and flows are generally deflected into the urban area.  Figure 3-3 shows recent 
groundwater levels within the Plan Area.     
Transmissivity 
The ability of an aquifer to transmit groundwater is measured by its transmissivity.  
Transmissivity is defined as the quantity of groundwater that would move through a one-
foot-wide section of the total thickness of the aquifer under a unit hydraulic gradient.  
Transmissivity in the Plan Area is spatially distributed with the highest transmissivity in 
the northwest.  Well yields are higher in the northwestern and southwestern portions of 
the Plan Area.  The well yields in the northeast are limited because a thinner aquifer is 
present above bedrock. 
Specific Yield 
The ability of an aquifer to store groundwater is measured by its specific yield.  Specific 
yield is defined as the quantity of groundwater that could be extracted from a unit 
volume of aquifer per unit decline in water level.  The specific yield of an aquifer is 
important for evaluating the response of an aquifer to pumping.  For example, if the 
specific yield is known, analysis of well hydrographs can be used to monitor the quantity 
of groundwater in storage in the reservoir.  Estimates of specific yield of the older 
alluvium range from 0.15 to 0.20.  Average values for the underlying continental 
deposits are estimated to range from 0.07 to 0.12. 
Groundwater Development 
The most favorable subsurface geologic conditions for the future development of 
groundwater are in the northwest Fresno area.  Subsurface geologic conditions limit 
groundwater development in the northeast because of shallow bedrock north and 
northeast of Clovis and the predominance of fine-grained deposits at depth beneath 
these areas.   



�������� ���������

�	
����		�����������	�����
������

���	�
	����
����
����
	��
�

�
 ���!�"	���#��
	
!

0

20

40

60

80

100

120

Ja
n 

'8
4

Ju
l '

84
Ja

n 
'8

5
Ju

l '
85

Ja
n 

'8
6

Ju
l '

86
Ja

n 
'8

7
Ju

l '
87

Ja
n 

'8
8

Ju
l '

88
Ja

n 
'8

9
Ju

l '
89

Ja
n 

'9
0

Ju
l '

90
Ja

n 
'9

1
Ju

l '
91

Ja
n 

'9
2

Ju
l '

92
Ja

n 
'9

3
Ju

l '
93

Ja
n 

'9
4

Ju
l '

94
Ja

n 
'9

5
Ju

l '
95

Ja
n 

'9
6

Ju
l '

96
Ja

n 
'9

7
Ju

l '
97

Ja
n 

'9
8

Ju
l '

98
Ja

n 
'9

9
Ju

l '
99

Ja
n 

'0
0

Ju
l '

00
Ja

n 
'0

1
Ju

l '
01

Ja
n 

'0
2

Ju
l '

02
Ja

n 
'0

3
Ju

l '
03

Ja
n 

'0
4

Ju
l '

04

D
ep

th
 (

ft)

Entire District NW Region SW Region East Region

Printed On: 11/11/2005 Figure 3-1*NW Region is north of Belmont Ave, west of Fowler Ave          
*SW Region is south of Belmont Ave, west of Fowler Ave      
*East Region is east of Fowler Ave



��

��

��
��

����

��

�����

�����

����

�����

����

����

����
����

�	��

	��




�
	


�
�

��
�
	
��
�
����

December, 2005 \\huntington\gis\Clients\FresnoID_1038\10380505\GMP_Wells.mxd

FRIANT-KERN CANAL�
286 W. Cromwell Ave.
Fresno, CA 93711-6162
(559) 449-2700

0 1 2 3 4
Miles Figure 3-2

Fresno-Area Regional
Groundwater Management Plan

Well Hydrographs

Groundwater Levels, 14S19E36A001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

Groundwater Levels, 15S21E06C001M

0

20

40

60

80

100

120

140

160

180

195
0

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

Groundwater Levels, 13S21E04P001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o
 W

at
er

 B
el

ow
 L

an
d

 S
ur

fa
ce

 (
ft

)

Groundwater Levels, 13S20E20H001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

Groundwater Levels, 13S23E30C001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

Groundwater Levels, 14S18E04A001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

Groundwater Levels, 14S20E01P001M

0

20

40

60

80

100

120

140

160

180

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Calendar Year

D
ep

th
 T

o 
W

at
er

 B
el

ow
 L

an
d 

S
ur

fa
ce

 (f
t)

GMP BOUNDARY



160

300

170

150

310

180

190

270

290

26
0

280

200

250

240

210

23
0

220

320

330

340
140

130

350

90

360

80

370

70

60

380

120

50

110

390

100

400

40

30
20

10

41
0

42
0

0

430

440

450

-10

410

200

290

120

15
0

140

19
0

180

200

14
0

180

180

130

120

�
Figure 3-3

286 W. Cromwell Ave.
Fresno, CA 93711-6162
(559) 449-2700

December, 2005 \\huntington\gis\Clients\FresnoID_1038\10380505\GMP_Contours.mxd

������

WSE (contours 10ft)

Fresno ID Boundary

Major Streets

T / R

Wells (Jan2005)

GMP BOUNDARY

0 1 2 3 4
Miles

R
 1

7 
E

R
 1

6 
E

R
 1

8 
E

R
 1

7 
E

R
 1

9 
E

R
 1

8 
E

R
 2

0 
E

R
 1

9 
E

R
 2

1 
E

R
 2

0 
E

R
 2

2 
E

R
 2

1 
E

R
 2

3 
E

R
 2

2 
E

T 12 S
T 13 S

T 13 S
T 14 S

T 14 S
T 15 S

FID Annual Groundwater Report
Water Surface Elevation Contours

Fresno-Area Regional
Groundwater Management Plan

January 2005 Water Surface Elevation
10 Foot Lines of Equal Elevation



 
FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN 

 
 

 

3-6 
 
 

December 2006

 

Intentional Recharge 
Subsurface geologic conditions are favorable for intentional recharge basins beneath 
the much of the Plan Area.  Conditions are less favorable beneath part of the northeast 
portions of the Plan Area because of the restricting layers above the water table. 
Substantial operational information on average infiltration rates is available from 
stormwater management basins managed by the Fresno Metropolitan Flood Control 
District.  Typical infiltration rates range from about one-third to one-half foot per day.  
Much of this water is observed to move laterally in highly permeable deposits. 
3.3 - Groundwater Conditions within the Plan Area 
A combination of surface water supplies and groundwater pumping are used to satisfy 
the water demands of the area.  In agricultural areas, the difference between surface 
deliveries and the agricultural crop requirements is met by supplemental groundwater 
pumping almost exclusively by private individual landowners.  For many years, all 
municipal and industrial demands were met entirely from groundwater pumping.  
However, both the City of Clovis and City of Fresno have recently begun operation of 
surface water treatment plants. 
The Plan participants have long recognized the importance of preserving and 
maximizing groundwater supplies within its boundaries.  Some participants have 
actively facilitated groundwater recharge and groundwater banking, and have engaged 
in indirect or "in lieu,' recharge programs by delivering surplus surface water whenever 
possible to minimize groundwater extractions.  
Water level measurements taken within the Plan Area show a continued downward 
trend in the groundwater elevations.  
Some areas within the Plan Area's service area suffer from groundwater quality 
degradation, particularly where the groundwater is used as a potable water supply.  
Some areas have identified "plumes" of contamination resulting from discharges of 
industrial or agricultural contaminants, and in some instances groundwater quality has 
been degraded to below that required by applicable regulatory standards.  While most 
groundwater within the Plan Area is still of acceptable quality, these contamination 
plumes could spread if not properly managed and controlled. 
3.4 - Historic Groundwater Monitoring Programs 
Several groundwater studies of the Plan Area have been performed since 1930.  These 
studies are conveniently summarized in the Water Resources Management Plan for 
Fresno-Clovis Urban and Northeast Fresno County (1986) prepared in a cooperative 
effort by the County of Fresno, the Cities of Clovis and Fresno, the Fresno Irrigation 
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District, and the Fresno Metropolitan Flood Control District.  Most of these studies 
focused on water quality with the remainder focusing on groundwater levels and 
storage.  Geologic and hydrogeologic information for the Plan Area is described in the 
U.S.G.S. Open File Report, Geology, Hydrogeology & Water Quality in the Fresno Area, 
California (Page & LeBlanc, 1969). 
Groundwater Levels 
A groundwater-level monitoring program was developed when FID was formed in 1920.  
The program included monthly and quarterly measurement of wells within FID.  As more 
farmers installed wells, FID began to use additional wells for measuring water levels.  
The water level measurement program has been maintained since 1920 and covers the 
vast majority of the Plan Area.  FID began to store and organize water level data in a 
database in 1995, and has prepared annual Groundwater Reports for many years. 
In the early 1970’s the DWR completed a study of the aquifer underlying FID to 
determine the specific yields and available storage in the aquifer by township and 
range.  FID has incorporated this information into its quarterly groundwater reports so 
that changes in storage are calculated. 
Groundwater Quality 
Extensive groundwater-quality testing has been performed by various agencies in the 
Plan Area.  Since the 1960’s, testing for general chemical, trace mineral, and inorganic 
substances has been routinely performed on a large number of the community wells 
located in the Fresno/Clovis metropolitan area. 
The available water quality data is voluminous and therefore is not presented in this 
Plan.  The reader is referred to specific Plan participants if they seek water quality data. 
In the Water Resources Management Plan for Fresno-Clovis Urban and Northeast 
Fresno County (1986) water quality was evaluated through research and assimilation of 
all available data, and the collection and analyses of water samples where additional 
data was needed.  Documentary evidence of water quality held by the California 
Department of Health Services (DHS), Regional Water Quality Control Board 
(RWQCB), Department of Water Resources (DWR), Fresno County Health 
Departments Environmental Health System (EHS), and other agencies and 
municipalities were examined along with a historical review of pertinent literature.  In 
addition, data developed from water quality hydrographs were grouped and evaluated in 
the report.  Since 1986, a vast quantity of additional water quality data has been 
collected by the aforementioned agencies and the Plan participants. 
Land Subsidence and Groundwater Impacts on Surface Water Flow and Quality 
The Plan participants have not historically monitored land subsidence and groundwater 
impacts on surface water flow and quality.  Refer to sections 6.4 and 6.5 for more 
information on these topics, respectively. 
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4 -  REGIONAL GROUNDWATER MANAGEMENT OBJECTIVES 
The Plan Area is, and will continue to be, dependent on groundwater as a significant 
water supply source.  The Plan objectives have been developed to monitor, protect and 
sustain groundwater within the region.  These objectives of the Fresno-Area Regional 
Groundwater Management Plan include: 

1. Preserve and enhance the existing quality of the area’s groundwater. 
2. Correct the overdraft and stabilize groundwater levels at the highest practical 

beneficial levels. 
3. Preserve untreated groundwater as the primary source of domestic water. 
4. Maximize the available water supply, including conjunctive use of surface water 

and groundwater. 
5. Conserve the water resource for long-term beneficial use and to assure an 

adequate supply for the future. 
6. Manage groundwater resources to the extent necessary to ensure reasonable, 

beneficial, and continued use of the resource. 
7. Monitor groundwater quality and quantity to provide the requisite information for 

establishing groundwater policies, goals, and recommended actions. 
8. Improve coordination and consistency amongst agencies responsible for the 

monitoring and management of groundwater in the Plan Area. 
The proposed actions identified within each of the sections of this Plan are intended to 
help accomplish these Plan objectives.   
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5 -  STAKEHOLDER INVOLVEMENT  
5.1 - Advisory Committee of Stakeholders 
The Technical Advisory Committee (TAC) was formed to guide the development and 
implementation of this Plan.  The TAC includes landowners and representatives from 
each party participating in the plan.  In October 2005, the TAC members include: 

• Dale Stanton, Assistant General Manager, Fresno Irrigation District 
• Bill Stretch, District Engineer, Fresno Irrigation District 
• Lon Martin, Water Division Manager, City of Fresno 
• Brock Buche, Water Division, City of Fresno 
• Lisa Koehn, Assistant Public Utilities Director, City of Clovis 
• Alan Weaver, Public Works Director, County of Fresno 
• Phil Desatoff, Geologist, County of Fresno 
• Jerry Lakeman, Fresno Metropolitan Flood Control District 
• Alan Jacobsen, Public Works Director, City of Kerman 
• Tim Bakman, Bakman Water Company 
• Russ Holcomb, General Manager, Malaga County Water District 
• John Garcia, General Manager, Pinedale County Water District 
• Richard Carstens, Landowner in Fresno Irrigation District 
• Chris Palmer, Landowner in Fresno Irrigation District 

The TAC ensures representation from a broad spectrum of interests including public 
agencies, private utilities, local landowners, agricultural water purveyors, urban water 
purveyors, and special districts. 
Planned Activities 
A TAC will meet semi-annually or more frequently if deemed appropriate.  The 
Committee will have the following responsibilities: 

• Review trends in groundwater levels and groundwater quality; 
• Evaluate the effectiveness of current groundwater management policies and 

facilities; 
• Discuss the need for new groundwater management policies and procedures; 
• Discuss the need for new groundwater supply/enhancement facilities; 
• Evaluate the progress of on-going groundwater related projects; 
• Assess the overall progress in implementing the programs outlined in the 

Groundwater Management Plan; 
• Recommend updates or amendments to the Groundwater Management Plan; 
• Identify regional and multi-party groundwater projects; 
• Identify and share information on funding opportunities for groundwater projects; 
• Share new ideas and methods for managing groundwater;  
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• Update Plan participants on the efforts of other regional groups; and 
• Review and comment on the Annual Groundwater Report. 

5.2 - Relationships with Other Agencies 
The participants have been and continue to be involved in many programs, studies and 
committees that include groundwater related items in this Plan as part of their focus or 
charge.  The Participants will continue to be involved in these efforts.  A summary of 
some of these efforts is included here. 
1986 Water Resources Management Plan 
As described in the 1986 Water Resources Management Plan (1986 Plan), the Fresno 
Irrigation District (FID), City of Fresno (Fresno), the City of Clovis (Clovis), the County of 
Fresno (County), and the Fresno Metropolitan Flood Control District (FMFCD) have 
partnered in a cooperative effort to develop and implement a comprehensive surface 
and groundwater management program consistent with the Water Resources 
Management Plan for Fresno-Clovis Urban and Northeast Fresno County.  The 
1986 Plan, prepared with a grant from the Environmental Protection Agency (EPA) 
under Section 205j of the Clean Water Act, is a water quality and quantity project to plan 
for the preservation and enhancement of the area water supply.   
Fresno/Clovis Area Recharge Program 
The five agencies have entered into a Master Agreement for management of water 
quality and quantity for the area.  The main thrust of the program involves using the 
FID’s delivery system to deliver portions of the Fresno and Clovis water allocations to 
certain FMFCD basins for recharge during the summer when the basins are not needed 
to control urban storm runoff.  Fresno and Clovis both own and operate significant 
recharge facilities to which a portion of the cities’ water allocations is also delivered 
using the FID’s system.  This program also contains elements designed to protect the 
quality of groundwater in the area. 
Integrated Storage Investigation Program 
Other basin wide groundwater management efforts include a Memorandum of 
Understanding (MOU) with the Department of Water Resources entered into on May 24, 
2001, as part of the Integrated Storage Investigation (ISI) program.  The MOU between 
DWR, the Kings River Conservation District, Alta Irrigation District, Consolidated 
Irrigation District and Fresno Irrigation District, formed a cooperative effort amongst the 
agencies to review and investigate groundwater conjunctive use efforts on the Upper 
Kings Basin.  During the formation of this program, the Kings Basin Advisory Panel was 
formed to include the basin stakeholders.  The primary goal of the Basin Advisory Panel 
is “to stabilize groundwater in the Upper Kings Basin by halting, and ultimately 
reversing, the current overdraft of the groundwater aquifer.”   
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Upper Kings Water Forum 
Several of the participants to this Plan are actively involved with the Upper Kings Water 
Forum.  Specifically, the City of Fresno, City of Clovis, County of Fresno, and FID have 
been involved.  Representatives from FID serve on the Upper Kings Forum Planning 
and Steering Committee.  The purpose of the forum has been to develop an Integrated 
Regional Water Management Plan with assistance from State funding.  The forum has 
also sought funding for construction, or implementation, projects within the region, 
including projects for the City of Clovis and FID.  This Fresno-Area Regional 
Groundwater Management Plan will be incorporated into the Upper Kings Forum 
Integrated Regional Water Management Plan.   
Water and Groundwater Associations 
All of the plan participants are active in the groundwater community.  Table 5-1 is a 
matrix illustrating the many water and groundwater related organizations that each 
participant belongs to.  Many participants hold memberships in similar organizations, 
which increase opportunities for groundwater management coordination and the sharing 
of ideas. 
Planned Activities 

• Continue involvement with existing regional programs including the Fresno/Clovis 
Area Recharge Program, Integrated Storage Investigation Program, and Upper 
Kings Water Forum. 

• Participate in newly formed regional groups that would complement this Plan. 
5.3 - Plan to Involve the Public and Non-Participating Agencies 
Water purveyors that are within the Plan boundary, but are not participating, include: 

• Biola Community Service District 
• Easton Community Service District 
• International Water District 

Each of these member agencies was invited to be a participating agency to the Plan, 
but could not financially participate.  A copy of the draft Plan was sent directly to these 
agencies for review and comment.  The Plan participants would welcome the 
participation of these and other agencies in the Plan Area, and they will have the 
opportunity to join the Plan in the future.   
Input from neighboring agencies and interested parties was also solicited during this 
Plan’s preparation. 
Existing Activities 

• Conducted public workshops regarding the Plan prior to adoption. 
• Solicited input from neighboring agencies including Biola Community Service 

District, Easton Community Service District and International Water District. 
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Planned Activities 
• Allow for agencies within the Plan Area to be incorporated into the Plan. 
• Publish annual groundwater reports for distribution to stakeholders and 

interested parties.  Notify the public of the availability of the annual report for their 
review on websites and newsletters. 

• Publish information on the accomplishment of the regional group on websites 
and newsletters.  



TABLE 5-1

FRESNO-AREA REGIONAL GROUNDWATER MANAGEMENT PLAN
MEMBERSHIPS IN WATER-RELATED ORGANIZATIONS

Organization
Fresno Irrigation 

District County of Fresno City of Fresno City of Clovis City of Kerman
Malaga County 
Water District

Pinedale County 
Water District

Fresno Metro. 
Flood Control 

District
Bakman Water 

Company

Agricultural Water Management Council
�

American Public Works Association
� � � � �

American Water Works Association
� � �

Association of California Water Agencies
� � � � �

Association of Metropolitan Water Agencies
� � � � � � � �

California Rural Water Association
�

California Storm Water Quality Association
�

California Urban Water Conservation Council
� �

California Water Awareness Campaign
� � � � �

Central Valley Project Association
�

Central Valley Water Awareness Committee 
� � � � � � �

Central Valley Water Education Center
� � � �

Fresno-Area Groundwater Management Group
� � � � � � � � �

Fresno County Water Advisory Committee
� �

Fresno/Clovis Area Recharge Program
� � � �

Kings River Water Association
�

National Association of Flood and Stormwater 
Management Agencies �

Waldron Pond Group
� �

Water Education Foundation
� � � �

I:\Clients\Fresno ID - 1038\10380505\PLN - Reg GW Plan\Summary of Participants.xls revised 11-16-05
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6 -  MONITORING PROGRAM  
A groundwater level and quality monitoring program is a critical component for 
documenting and evaluating groundwater conditions within the Plan Area.  There is a 
need for a coordinated and consistent level and quality data collection method within the 
Plan Area as there is not currently a complete groundwater data management system 
for the Plan Area.  The County of Fresno has planned to develop a database 
management system, but insufficient funding has delayed its development.  The 
cooperative effort through this Plan will help spread some of the financial burden to 
multiple agencies.  The program shall include groundwater level, quality monitoring, as 
well as any indication of land subsidence.  To ensure the integrity and consistency of 
the data, protocols for collecting and reporting the data are needed, and must be 
implemented by each agency.  The proposed monitoring program is intended to: 

1. Provide warning of potential future problems. 
2. Use data gathered to generate information for water resources evaluation. 
3. Develop meaningful long-term trends in groundwater characteristics. 
4. Provide data comparable from place to place in the plan area. 
5. Better characterize the quality of well water in the plan area. 

6.1 - Groundwater Level Monitoring  
Many of the participants routinely perform groundwater level and quality monitoring in 
accordance with agency standards and State regulations for water purveyors, however 
the frequency and method for monitoring varies by participant.  FID currently collects 
well water level readings within most of the Plan Area, but the system only includes 
a few wells in some areas and has very little water quality information.  FID 
developed a groundwater-monitoring program, when it was formed in 1920, to 
quantify changes in groundwater depth within the District.  FID currently collects 
water level measurements each quarter, and also compiles water level data that is 
collected yearly from other agencies.  Each agency’s water-level measuring-program 
was established separately and the data are managed separately, but FID compiles all 
the data into a single database.  Other agencies from which FID receives groundwater 
level data include: 

• City of Fresno 
• City of Clovis 
• Consolidated Irrigation District 
• Madera Irrigation District 
• James Irrigation District 
• Malaga County Water District 
• California Department of Water Resources 
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The County of Fresno no longer collects groundwater level data outside of its CSAs or 
WWDs.  Some of the water purveyors, such as Kerman and the City of Fresno, have a 
water level measurement device in many wells connected to their SCADA systems.  
Other water purveyors such as Pinedale County Water District do not routinely record 
groundwater levels.  FID and the City of Clovis monitor wells near their recharge 
facilities.  The City of Fresno has several triple completion monitor wells near existing 
well sites that are monitored, however there are no monitor wells in or around recharge 
basin facilities that are used to evaluate groundwater recharge effects.  A map of the 
domestic production and monitor wells that are frequently monitored for water level is 
included as Figure 6-1. 
Existing Activities 

• Individual monitoring by some participants with limited data sharing. 
• Encourage landowners and developers to convert unused wells to monitor wells. 

Planned Actions 
• Develop a groundwater level monitoring program for the entire Plan Area.  This 

will be accomplished by performing an inventory of monitoring efforts, finding 
gaps in the data, and adding wells to monitor in gap areas.  Well driller’s reports 
or monitored wells will be compared to identify each well’s perforation depth. 

• Decide on months for water level measurements to be taken so they are 
consistent for all parties. 

• Survey the elevations for all wellheads and use a common survey datum. 
• Protect wells in monitoring program from being abandoned. 
• Develop Groundwater Database in accordance with 1986 Water Resources 

Master Plan and Fresno County Ordinance. 
• Develop and use standard forms by all participants.  
• Develop program for sharing data. 
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6.2 - Groundwater Quality Monitoring 
Groundwater within the Plan Area is generally of good quality, however there are some 
specific areas of concern.  Primary contaminants within these areas of concern are 
nitrates, Dibromo-Chloropropane (DBCP), and TCE.  The domestic water purveyors 
within the Plan Area perform routine water quality monitoring as required by the State 
Department of Health Services.  The requirements for testing are based on the size of 
the community system.  Additional testing is performed at individual sites for specific 
constituents of concern.  Additional water quality testing is needed to update various 
plumes that have been identified within the area.  In addition, there are many locations 
within the Plan Area where little to no water quality monitoring is performed.  Outside of 
the boundaries of the domestic water purveyors, the County of Fresno will perform basic 
water quality monitoring for individual wells, however, the City of Fresno recently 
completed a study of nitrate in wells in the southeast portion of the Plan Area.  The City 
of Fresno has also recently studied nitrate in wells near the Wastewater Treatment 
Facility. 
The following contaminant plumes are found within the City of Fresno’s borders: 

• Purity Oil plume 
• Fresno landfill 
• TCE Pinedale groundwater site 
• FMC plume 
• Salt Plume 
• THAN plume 
• Old Hammer Field plume 
• Weir Floway plume 

Most of the groundwater contaminants in the Fresno area are being addressed by 
responsible parties through assessment and remediation, and some are in advanced 
stages of mitigation.  The responsible parties of many of the point source contaminants 
(i.e. hydrocarbons and VOCs) are working with state (Regional Water quality Control 
Board, Department of Toxic Substances Control) and local (FCEHD) agencies to 
remediate the contaminants.  Area wide contaminants are being addressed via 
wellhead treatment (DBCP) and plans are underway to address others, such as nitrate. 
The groundwater quality beneath portions of the City of Fresno is compromised by a 
number of inorganic and organic chemical contaminants.  The inorganic contaminants 
include chloride, nitrate, arsenic, manganese and chromium.  Organic contaminants 
include petroleum hydrocarbons and MTBE, volatile organic compounds (VOCs), DBCP 
and other pesticides, and trichloropropane (TCP).  The sources of these contaminants 
are primarily anthropogenic and include industrial facilities, fuel storage and dispensing 
sites, agricultural applications, septic systems, and food processing facilities.  
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Management of these plumes is a key issue that the City of Fresno has historically 
focused on and will continue to address. 
The Fresno Irrigation District does not have specific water quality requirements since 
they only supply agricultural water.  However, they are cognizant of recommended 
water requirements for crops and use these as guidelines when evaluating water 
quality. 
Existing Activities 

• Routine water quality monitoring and reporting by domestic water purveyors as 
required by DHS. 

• County offers free water quality testing to individual landowners outside of a 
community system.  This data is either not retained or not readily available.  

• Monitor sediment in recharge/flood control basins according to FMFCD’s 
Standard Operating Procedures for Monitoring, Maintaining and Disposal of 
Stormwater Basin Sediment. 

Planned Actions 
• Develop a coordinated monitoring program by methods similar to groundwater 

level monitoring evaluation; inventory existing efforts, find gaps in data 
monitoring, then add wells to monitor in gap areas.  Critical to this effort will be an 
understanding of perforation intervals within each well to identify the depth of the 
various constituents of concern. 

• Protect wells in monitoring program from being abandoned. 
• Develop program for sharing data to participants. 
• Improve access to County individual water quality testing information. 
• Prepare groundwater quality maps on a periodic basis with the aid of a qualified 

hydrogeologist. 
6.3 - Monitoring Protocols  
Monitoring protocols are necessary to ensure consistency in monitoring efforts and 
consistency is required for monitoring evaluations to be valid.  Consistency should be 
reflected in factors such as location and reference elevation at sample points, sampling 
procedures, testing procedures, time of year and frequency of sample collection.  
Without such common ground, comparisons between and among reports must be 
carefully considered.  Consequently, more uniform data gathering procedures are 
proposed in order to increase the reliability of analyses.  Specific protocols for water 
level and water quality monitoring are discussed below. 
General protocols that will be used for the groundwater level-measuring program 
include: 

• Perform all water level measurements in as short a period as possible. 
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• Perform year-to-year measurements at the same time of the year. 
• Document the measurement reference point for each well as well as the 

measuring device and calibration date for the measuring device. 
• Document the date and time of each measurement. 
• Test each well twice, or more if needed, until consistent results are obtained. 
• If there is reason to suspect groundwater contamination, water level measuring 

equipment will be decontaminated, and in general, measurements will proceed 
from the least to the most contaminated wells.  Also use standardized 
decontamination procedures. 

• Landowners will be contacted for permission to access their property prior to any 
fieldwork.   

The water-quality monitoring protocols may include the following for existing and future 
monitoring efforts: 

• Adequate pumping time prior to sample collection with documentation of 
stabilized parameters. 

• Proper sample containers, preservatives, and holding times. 
• Secure chain-of-custody procedures. 
• Testing will only be performed at accredited, state-certified laboratories that use 

proper quality control and quality assurance procedures. 
• All samples will be given a quality assurance code, which represents the relative 

confidence in the water sample.   
• Some testing will include spiked, duplicate and field-blank samples for 

comparison to genuine samples. 
• Proper handling procedures (e.g. placing the containers in an ice chest 

immediately after collection). 
• Documentation of all protocols and procedures that are used. 
• Uniform time of year for sampling (during periods of both minimal pumping in the 

winter and heavy pumping in July and August). 
• Document the name, contact information, and qualifications of the individuals 

taking measurements. 
• Landowners will be contacted for permission to access their property prior to any 

fieldwork.   
These protocols, and any new protocols that are adopted, will be documented in future 
Annual Groundwater Reports. 
Existing Activities 

• Annual calibration of water level measurement transmitters by some agencies 
• Use of well sounder for measurement. 
• Conduct water quality testing in accordance with DHS and EPA requirements 

and testing procedures. 
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Planned Actions 
• Collect and compare monitoring protocols from all of the Plan participants.  

Develop standard regional protocols for water level and water quality monitoring. 
• Develop standardized form for collection of data. 

6.4 - Land Surface Subsidence Monitoring 
No information is available on historic land subsidence in the area.  The area may have 
experienced land subsidence in the early 1900’s when it was prevalent in the San 
Joaquin valley.  However, no significant land subsidence is known to have occurred in 
the last 50 years as a result of land development, water resources development, 
groundwater pumping, or oil drilling.  Lands within the Plan Area will be observed for 
land subsidence, and, if land subsidence becomes a problem, this Plan will be amended 
to include preventive and mitigative measures for land subsidence.  A Global Position 
System (GPS) control network has been established throughout the Plan Area.  This 
control network consists of more than twenty control points that are tied to the High 
Precision Grid Network (HPGN), and the vertical datum is North American Vertical 
Datum 1988 (NAVD 88).  This control network can be utilized to survey existing local 
benchmarks to monitor subsidence. 
Existing Activities 

• Established GPS Control Network throughout the Plan Area. 
Planned Actions 

• Periodic resurvey of control points and local benchmarks for land subsidence. 
6.5 - Surface Water Monitoring 
Within the Plan Area, large areas of agriculture lands that formerly were irrigated with 
surface water have been urbanized.  Much of these urbanized lands rely solely on 
groundwater for water supply.  Surface water is delivered to the outlying agricultural 
area, stormwater and recharge basins, and some landscaped areas.  While a portion of 
the historically delivered surface water is routed to recharge basins, it was not until 
2004, that the cities of Fresno and Clovis were able to utilize surface water through 
newly constructed surface water treatment facilities.  The location of surface water 
deliveries within the Plan Area has had an impact on groundwater levels as shown in 
Figure 3-2.  FID maintains daily surface water delivery records, and compares surface 
water delivered within its boundary to groundwater level changes. 
Surface water flows can impact groundwater levels and groundwater quality if the two 
water sources are hydrologically connected.  In addition, pumping may also affect 
nearby surface water rights if the surface supplies are hydrologically connected to the 
groundwater.  Much of the east-side stream flow water enters into the FID canal system 
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for delivery to FMFCD and FID basins.  FMFCD monitors surface water flows in portions 
of its boundary. 
Changes to surface water quality can also affect groundwater quality by changing the 
quality of water that seeps from a stream.  FID has not performed any water quality 
monitoring of stream flows entering FID.  The water quality of the streams is monitored 
by other agencies and has historically been found to be of good quality.  Between 85% 
and 90% of the water recharged in the FID is imported water.  When importing water for 
recharge, the FID considers not just the cost but also the quality of the water to be 
recharged.  The Participants will likewise be cognizant of water quality issues on 
streams in the Plan Area and address water quality issues if they arise. 
Existing Activities 

• FID reports surface water delivered within Plan Area and compares to 
groundwater level changes in annual report. 

• Monitoring of surface water quality at Fresno and Clovis Surface Water 
Treatment Plants, as well as along conveyance system to Plants. 

• Monitor quality of reclaimed water pumped to FID Canals from wells at the 
Wastewater Plant.  

Planned Actions 
• Continue monitoring of surface water deliveries within Plan Area. 
• Prepare updated water budget for the City of Fresno and Clovis. 
• Prepare water budget for the Plan Area based on annual monitoring program. 
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7 -  GROUNDWATER RESOURCES PROTECTION 
7.1 - Well Destruction 
Proper destruction of abandoned wells is necessary to protect groundwater resources 
and public safety.  Improperly destroyed wells can provide a conduit for surface or near-
surface contaminants to reach the groundwater.  In addition, undesired mixing of water 
with different chemical qualities from different strata can occur in improperly destroyed 
wells. 
The administration of a well construction, abandonment and destruction program has 
been delegated to the Counties by the State legislature.  Accordingly, Fresno County 
has adopted a permitting program consistent with DWR Bulletin 74-81 for well 
abandonment and destruction.  The City of Fresno also has a permit program for well 
destruction.  
The Participants have and will continue to properly destroy any of their wells that are no 
longer utilized, and will enforce proper well destruction procedures for all private wells.  
In addition, the Participants will encourage landowners and developers to convert 
unusable wells to monitor wells, rather than destroy them, so that they can become a 
part of the Participants’ groundwater monitoring program. 
Existing Activities 

• The Plan participants destroy wells according to City of Fresno,  Fresno County 
or State of California standards. 

• Clovis and Fresno require no longer used residential wells within the City to be 
properly destroyed. 

Planned Actions 
• Improve enforcement and consistency of well destruction policies; currently wells 

are not usually destroyed until the land is sold or the land use changes. 
• Identify and map the locations of wells requiring proper destruction in the Plan 

Area. 
• Maintain records on all well destruction performed in the Plan Area. 

7.2 - Well Construction Policies  
Proper well construction is important to ensure reliability, longevity, and protection of 
groundwater resources from contamination.  Fresno County has adopted a well 
construction permitting program consistent with Department of Water Resources 
Bulletin 74-81 to assure proper construction of groundwater wells within the 
County.  Other Plan participants have adopted similar permitting programs and 
standards. 
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Proper wellhead protection is essential to ensure that contaminants do not inadvertently 
enter a well.  Well construction policies that are intended to ensure proper wellhead 
protection are discussed in Section 7.3 – Wellhead Protection. 
Some participants construct monitor wells to monitor water levels and water quality.  
Proper construction of monitor wells is essential to ensure their reliability and longevity.  
Important items to consider for a properly drilled monitor well include (1) method of 
drilling, (2) casing type and diameter, (3) perforations or well screen, (4) gravel pack, (5) 
annular seal, and (6) well development.  As a general rule, monitor wells should be 
placed immediately upgradient and downgradient of a waste discharge site.  After the 
monitor well is developed an aquifer test is recommended.  Care should be taken to drill 
monitor wells deep enough so they won’t go dry during summer months or drought 
periods; however, they should not be drilled so deep as to make monitoring of the 
shallowest strata difficult.  Historical water level fluctuations should be examined to 
determine the magnitude of fluctuations to be expected in the future. 
Existing Activities 

• Wells are constructed according to State of California standards and may be 
further modified to meet site-specific requirements to accommodate a unique 
geologic setting in the local area. 

• Records are maintained for all new wells drilled in the Plan Area. 
Planned Actions 

• Share well construction results in a ‘Lessons Learned’ format from water wells 
constructed in the Plan Area to share experiences among the Plan participants, 
and prevent common and recurring mistakes. 

7.3 - Wellhead Protection 
Need for Wellhead Protection 
Contaminants from the surface can enter an improperly designed or constructed well 
along the outside edge of the well casing or directly through openings in the wellhead.  
A well is also the direct supply source to the customer, and such contaminants entering 
the well could then be pumped out and discharged directly into the distribution system.  
Therefore, essential to any wellhead protection program are proper well design, 
construction, and site grading to prevent intrusion of contaminants into the well from 
surface sources. 
Since wells can be a direct conduit to the aquifer, they must be properly destroyed and 
abandoned or they will provide an unimpaired route for pollutants to enter the 
groundwater, particularly if pumping equipment is removed from the well and the casing 
is left uncapped.  Well abandonment is discussed in Section 7.1. 
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Wellhead Protection Guidelines 
Wells constructed by the Participants will be designed and constructed in accordance 
with DWR Bulletin 74-81.  In addition, the Participants will encourage landowners to 
follow the same standard for privately owned wells.  DWR Bulletin 74-81 provides 
specifications pertaining to wellhead protection, including: 

• Methods for sealing the well from intrusion of surface contaminants. 
• Covering or protecting the boring at the end of each day from potential pollution 

sources or vandalism. 
• Site grading to assure drainage is away from the wellhead. 
• Setback requirements from known pollution sources. 

Wellhead Protection Area 
As defined in the Federal Safe Drinking Water Act Amendments of 1986, a wellhead 
protection area is “the surface and subsurface area surrounding a water well or well 
field supplying a public water system, through which contaminants are reasonably likely 
to move toward and reach such water well or well field.”  Wells are randomly spaced 
throughout the whole Plan Area.  Therefore, the entire Plan Area is treated as a 
wellhead protection area. 
Existing Activities 

• Wellhead protection is performed according to DWR guidelines. 
Planned Actions 

• Identify and properly modify all public wells lacking adequate wellhead protection. 
7.4 - Saline Water Intrusion 
Saline water intrusion is not currently an identified problem in the Plan Area.  The Plan 
Area is not located within or near large saline water bodies such as the ocean, saline 
inland lakes, or the saline deep aquifer on the Westside of the San Joaquin Valley.  In 
addition, the Participants strive to prevent the importation of saline surface waters that 
could ultimately degrade the groundwater.  When alternative water sources are 
available for importation, the Participants consider not only the cost but also the quality, 
including salinity, of the water.  The Participants will monitor water quality in a manner 
that provides management information about salinity in the area.  Should saline 
intrusion become a problem in the future, a Plan amendment will be prepared.   
Existing Activities 

• None 
Planned Actions 

• See Groundwater Quality Monitoring Program. 
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7.5 - Migration of Contaminated Groundwater  
Groundwater contamination can be human induced or caused by naturally occurring 
processes and chemicals.  Sources of groundwater contamination can include irrigation, 
dairies, pesticide applications, septic tanks, industrial sources, stormwater runoff, and 
disposal sites.  Groundwater within the Plan Area is generally of excellent quality for 
agricultural use.  However, serious water quality problems in the southern and eastern 
portions of the Plan Area occur due to high concentrations of nitrate and DBCP.  The 
presence of DBCP is primarily due to former pesticide application to the surrounding 
farmland. 
The City of Fresno Nitrate Management Plan project, nearing completion, has yielded 
20 to 30 viable projects of various types including blending, intentional recharge, 
removal of nitrate sources, treatment for nitrate reduction, and exchange of high nitrate 
water with lower nitrate surface water that can be used for recharge.  All of these 
projects will be compared, ranked for effectiveness, and placed into service as 
appropriate over the next several years. 
Information on existing contaminant plumes is voluminous, particularly for those plumes 
that have been assessed and are in various stages of remediation.  Therefore, 
information on the plumes is not provided here.   
Existing Activities 

• Regularly review data and reports from regulatory agencies on contaminant 
plumes to provide warning of potential future problems. 

• Report groundwater contamination to the appropriate regulatory agencies, 
including the Regional Water Quality Control Board and Department of Toxic 
Substances Control. 

Planned Actions 
• Seek to locate recharge basins next to areas with water quality problems to blend 

water supplies and create a hydraulic barrier to impede movement of 
contaminant plumes. 

• Update maps for all contaminant plumes in the Plan Area. 
• Implement some of the viable projects identified in the City of Fresno Nitrate 

Management Plan to control and reduce nitrate levels in the groundwater. 
7.6 - Groundwater Quality Protection 
The Fresno groundwater basin has been designated as a Sole Source Aquifer as 
authorized by Section 14246 of the Federal Safe Drinking Water Act of 1974.  The 
designation, made by EPA in 1978, means the Fresno metropolitan area is dependent 
on a single source of groundwater and that source must be protected from potential 
contamination.  This designation emphasizes the importance of protecting groundwater 
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quality in the Plan Area.  Groundwater comprises the majority of water used in the Plan 
Area; consequently pollution prevention is a cardinal component of this GMP.  
Groundwater quality can be protected through stormwater quality management, septic 
system management, and water vulnerability planning and management, as discussed 
below. 
Stormwater Quality Management Program 
The Fresno Nationwide Urban Runoff Program project was conducted between 1981 
and 1983 in conjunction with the US EPA’s national effort.  The results indicated that 
runoff contains significant levels of many contaminants, including most of the heavy 
metals and some organic compounds.  Most stormwater in the Plan Area is delivered to 
flood control/recharge basins where it can percolate to the groundwater or accumulate 
in the vadose zone.  Hence, stormwater quality management is essential to protecting 
the quality of the local groundwater. 
In compliance with the federal Clean Water Act and storm water permit regulations, the 
FMFCD, County of Fresno, City of Fresno, City of Clovis, and California State University 
at Fresno, developed a Stormwater Quality Management Program.  The program is 
documented in the Fresno-Clovis Storm Water Quality Management Plan, prepared in 
February 1999.  As owner and operator of the storm water drainage system serving the 
metropolitan area, the FMFCD has primary responsibility for implementing this 
mandated program.  The program includes pollution prevention and control practices for 
drainage system planning, design, construction, and maintenance.  The program also 
includes public education programs; commercial, industrial and new development storm 
water quality control practices; monitoring to assess storm water impacts; and 
ordinances to enforce storm water quality controls. 
Septic Systems 
Septic systems have been identified as a major contributor to high nitrate levels in the 
local groundwater.  Septic systems are still present in rural areas and some urban 
neighborhoods within the Plan Area.  The Plan participants generally do not permit 
septic systems to be installed in urban areas, and specific rules and regulations must be 
followed for septic systems installed in rural areas.  The gradual decommissioning of 
septic systems in urban areas is a principal goal for the Plan participants. 
Water Vulnerability 
The local aquifer can be contaminated through intentional acts such as vandalism and 
terrorism.  As a result, the Plan participants have adopted numerous strategies to 
prevent intentional contamination such as security cameras, fencing, and frequent water 
quality testing for contaminants. 
Some plan participants have also prepared Vulnerability Assessments and Emergency 
Response Plans in compliance with the 2002 Bioterrorism Act.  The Bioterrorism Act 
requires communities serving water to more than 3,300 persons to: 
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1. Conduct a Vulnerability Assessment. 
2. Certify and submit a copy of the Vulnerability Assessment to the EPA 

Administrator.  
3. Prepare or revise an Emergency Response Plan based on the results of the 

vulnerability assessment.  
4. Certify to the EPA Administrator, within 6 months of completing the assessment, 

that an Emergency Response Plan has been completed or updated.  
Existing Activities 

• A Stormwater Quality Protection Program is being implemented by FMFCD, 
Fresno, Clovis and the County of Fresno to reduce the volume of stormwater 
pollutants that reach the groundwater. 

• Runoff-borne pollutants are trapped in flood control/recharge basin sediments for 
subsequent removal.  All new basins are constructed in accord with FMFCD 
design standards that facilitate pollutant entrapment and management. 

• Plan participants that are required to have prepared Vulnerability Assessments 
and Emergency Response Plans will keep these documents updated. 

• The County of Fresno enforces rules and regulations for newly installed septic 
systems to reduce the incidence of nitrate contamination in the groundwater. 

Planned Actions 
• Plan participants will seek funding to sewer areas still served with septic tanks, 

when practical. 
• Plan participants will seek funds to improve security at their water facilities and 

reduce the potential for contamination from acts of vandalism or terrorism. 
• Plan participants will make use of available tools, such as View Fresno, the City 

of Fresno’s online facility and geographic program, to strictly enforce rules and 
regulations regarding permits for new septic systems in locations where there is 
an existing sewer collection system in close proximity. 
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8 -  GROUNDWATER SUSTAINABILITY  
The region is dependant on sustaining the long-term available groundwater in the Plan 
Area, as it is critical to the livelihood and economy of the area.  The actions described 
within this section are intended to maintain or increase the volume of groundwater that 
is stored within the Plan Area.  Water conservation, groundwater recharge, surface 
water treatment for domestic delivery, and water recycling are some of the efforts that 
are used within the area to mitigate the groundwater overdraft and replenish the 
groundwater supply. 
Historic groundwater pumping within the urban area has developed a large cone of 
depression within the Plan Area.  At the present time, groundwater replenishment 
efforts within the Plan Area do not offset the combined effect of groundwater extractions 
and subsurface outflow.  The result is that the groundwater overdraft within just the FID 
boundary has been estimated to be approximately 20,000 acre-feet annually (FID GMP 
Supporting Documents, 1995).  The overdraft within the Plan Area is believed to be 
even greater.  This overdraft is evidenced by falling groundwater levels, and manifested 
by increasing costs of groundwater pumping, some groundwater degradation, and the 
undesirable migration of contaminant plumes.  It is the specific goal of the Plan to 
correct the overdraft and to stabilize groundwater levels at the highest practical 
beneficial levels. 
The Plan participants view groundwater usage tolls as a last resort for reducing 
groundwater pumping and reducing overdraft.  The participants strive to ensure the 
unrestricted, non-export related, private use of groundwater within the Plan Area.  The 
Plan participants believe that proper management, conservation and education 
programs will help to stabilize groundwater levels and preclude the need for 
groundwater usage fees. 
8.1 - Groundwater Recharge 
Substantial portions of the groundwater basin underlying the Plan Area are subject to 
conditions of critical overdraft as designated by the California DWR in Bulletin 118-80.  
Drinking water supplies and much of the agricultural water supply in the Plan Area are 
currently dependent on groundwater and, as a result, the groundwater resource has 
been stressed.  Groundwater is a renewable resource through its proper management.  
Groundwater recharge is a viable method of renewing groundwater consumed.  
Recharge of surface water through the soils to the groundwater reservoir is also an 
economical alternative to replacing the existing groundwater supply system with a 
surface water supply system requiring treatment, storage, and delivery facilities. 
Stabilization and recovery of the aquifer are the goals of groundwater replenishment 
and will result in (1) decreasing the pumping lifts and thereby decreasing the energy 
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needed for pumping; (2) preventing expenditures for deepening wells; and (3) 
preventing the premature abandonment of wells which would be necessitated by the 
lowering of the water table. 
Groundwater recharge efforts within the Plan Area primarily involve using FID’s delivery 
system to deliver portions of the Fresno and Clovis water allocations to specific FMFCD 
basins for recharge during the summer when the basins are not needed to control urban 
storm runoff.  FMFCD owns and operates these basins.  Not all basins are used for 
groundwater recharge, as some have been, or will be, converted to recreational facilities 
such as parks or athletic fields.  Within the City of Fresno, the City Water Division and 
Parks and Recreation Division have developed a recommended designation for the 
proposed use of each basin during the non-storm season.  FMFCD refers to this 
designation as each basin’s secondary use designation.  The designations include 
recharge, recreation, or dual use.  The dual use designation is used for basins that have 
been developed for recreation, but also have a significant area of the basin remaining 
for recharge.  The City’s recommendation was considered and approved by FMFCD’s 
Board of Directors.  As new storm water basin locations are identified by FMFCD, the 
City makes a recommended designation for that basin, and it is then presented to 
FMFCD’s Board of Directors for final determination.  Recharge capability is an important 
consideration when making these designations.   
To maintain needed groundwater recharge at these basin sites, it is important to 
preserve the recharge capability provided by the basin sites designated for recharge.   
Although some basins are designated as recreation or dual use facilities, they are not 
developed as a recreational facility for many years because of a lack of funding or the 
basins not being fully excavated.  This interim period can last several years.  In some 
situations, these basins have been utilized for recharge during the interim period before 
it is converted to a recreational facility.  Once a basin is fully developed as a 
recreational facility, it is no longer utilized for recharge.   
Fresno and Clovis both own and operate significant recharge facilities, to which a 
portion of the cities’ water allocations is also delivered using FID’s system.   
Some areas in the United States, including Arizona and some parts of California, are 
performing aquifer storage and recovery through wells.  In these programs, surface 
water (often treated) is directly injected to the groundwater aquifer through existing wells 
during available periods when the well is not needed for extraction, then the recharged 
water is later extracted from that same well.  Although this type of groundwater storage 
and recovery is not known to be occurring within the Plan Area, there may be 
application for such a program within certain portions of the Plan Area.   



 
FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN 

 
 

 

8-3 
 
 

December 2006

 

Existing Activities 
• Increase groundwater recharge capabilities within the Plan Area.  
• Periodically remove sediment and rip the soils in recharge basins to maintain 

recharge rates. 
• Maintain irrigation canals in an unlined or open bottom condition in those 

locations where it is determined that canal seepage is a significant source of 
recharge and does not create detrimental side effects. 

• Work cooperatively to minimize development on lands that are favorable for 
artificial recharge.  

• Without compromising flood protection, maximize retention and detention periods 
for stormwater runoff to maximize percolation to groundwater.  

• Measure the volume of water delivered to groundwater recharge basins. 
• Use FMFCD basins that are designated for recreational use as recharge basins 

prior to its conversion to a recreational facility. 
Planned Activities 

• Investigate the feasibility of groundwater recharge using flood control basins in 
the vicinity of Bakman Water Company. 

• Seek funding to investigate the feasibility of groundwater recharge facilities in 
western Clovis.  

• Construct additional interties between conveyance facilities and flood control 
basins to facilitate groundwater recharge. 

• Develop and maintain an inventory of sites in the region that are suitable for 
recharge. 

• Install flowmeters on all unmetered turnouts to recharge basins in FID. 
• Prepare a water budget for the Plan Area to estimate total groundwater pumping, 

intentional recharge, deep percolation, groundwater inflow and outflow, change in 
groundwater storage, and, ultimately, the safe yield of the local aquifer.  

• Investigate feasibility of aquifer storage and recovery within the Plan Area. 
• Investigate feasibility of increasing use of surface water for landscape areas. 
• Consider recharge capability of FMFCD basins when considering the secondary 

use designation for that basin. 
• Seek to minimize reduction of groundwater recharge capabilities caused by the 

conversion of basins already designated for recharge purposes to recreational 
uses by increasing awareness or impacts of lost recharge capability, promoting 
alternative considerations, and pursuing replacement recharge capability when 
necessary. 

8.2 - Water Conservation and Education 
The Plan participants will at all times encourage effective water conservation measures, 
including residential and on-farm water saving technologies which produce a true 
savings of water.  Plan participants intend to investigate possible incentive programs 
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that might be made available to landowners and water users to enhance the efficient 
use of water within the Plan Area.  The participants have always been, and will continue 
to be, committed to efficiently managing water supplies so as to maximize the beneficial 
use of surface water while enhancing and preserving the groundwater resources to 
meet the balance of the water needs of the landowners and water users within the Plan 
Area.  The participants will also participate in cooperative conservation efforts with other 
agencies and private parties. 
Existing Activities 
The Plan participants practice a variety of measures to educate the public and 
encourage water conservation.  Some of these measures include: 

• Watering restrictions on certain days and certain times of the day. 
• Educational and informational programs through mailings, newsletters, websites, 

radio and television commercials, newspaper advertisements and pamphlets. 
• Designated water conservation coordinator to enforce conservation measures, 

assess fines for water wasting, and perform water audits. 
• Rebates for low water use fixtures. 
• Require new developments to include water conservation fixtures and 

technology. 
• Involvement in organizations that promote water education and water 

conservation such as the California Water Awareness Campaign, California 
Water Education Center, and the Water Education Foundation.  

• Require new developments to use water conserving technologies, methods, and 
practices. 

• Some participants use water meters and tiered water pricing to encourage 
conservation through cost savings to the consumer. 

• In compliance with AB 2572, the City of Fresno has developed a water meter 
installation program and schedule.  Meter installations will begin about 2008 and 
are planned for completion in 2013. 

Planned Activities 
• Share information among the Plan participants on methods that have been 

successful in conserving water. 
• Secure funds to perform metering studies and install water meters at unmetered 

residential, commercial, and industrial connections. 
• Bakman to implement plan to install meters on new development and existing 

services by 2025. 
8.3 - Groundwater Use Limitations 
The California Water Code gives certain participants the power to limit or suspend 
groundwater extractions.  However, such limits will only be implemented if the 
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participants determine through study and investigation that groundwater replenishment 
programs or other alternative sources of water supply have proved insufficient or 
infeasible to lessen groundwater demand.  In the unlikely event that it becomes 
necessary to reduce groundwater extractions, the participants intend to accomplish 
such reductions under a voluntary program, which will include suitable incentives to 
compensate users for reducing their groundwater pumping.  The participants will not 
attempt to restrict or otherwise interfere with any landowner or water user exercising a 
valid right to pump and utilize groundwater. 
County of Fresno Ordinance No. 00-013 regulates groundwater extractions and requires 
permits for transferring groundwater outside of the County.  The Participants generally 
do not support groundwater pumping for export out of the Plan Area unless it involves a 
transfer or exchange of water that will not negatively impact the water supply available 
to the Plan Area. 
Pumping Well Interference from Adjacent Properties  
One cause of overdraft within the Plan Area is pumping by adjacent landowners, 
primarily to the south and west of the Plan Area.  This occurs when water users in an 
area pump groundwater and the extraction well’s capture zone entrains groundwater 
from a neighboring entity.   
Most of the pumping by adjacent landowners is not offset by groundwater 
replenishment, which results in the lowering of groundwater levels.  That, in turn, 
causes a subsurface outflow of groundwater from the Plan Area.  Previous estimates 
place the combined subsurface outflow to the south and west as much as 80,000 acre-
feet annually. 
The Participants intend to encourage efforts to secure supplemental surface water 
supplies for these areas outside of the Plan Area that have insufficient surface water 
supplies.  The Participants have and will continue to consider entering into cooperative 
agreements with water users and/or appropriate agencies located outside the Plan 
Area’s boundaries but within or adjacent to the Kings sub-basin.  Such cooperative 
agreements may implement voluntary programs and/or may provide for other actions 
acceptable to the participants and the affected water users/agencies.  However, in no 
event will the participants attempt to unilaterally impose limits on the lawful extraction 
and use of groundwater outside its boundaries, and nothing in this section is intended 
to confer powers on the participants to act within the boundaries of another agency in 
contravention of the Water Code. 
Existing Activities 

• Some agencies do not permit individual wells to be drilled in their service area, 
and all new development must be connected to the agency’s water system. 

• Restrictions on groundwater exporting. 
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Planned Activities 
• Encourage efforts to secure supplemental surface water supplies for these areas 

outside of the Plan Area that have insufficient surface water supplies. 
8.4 - Conjunctive Use of Water Resources 
Conjunctive use of water is defined as the coordinated use of both underground and 
surface water sources so that the combination will result in optimum benefits.  The 
members believe that they will continue to be water short for the foreseeable 
future.  Conjunctive use is one method to provide more water to users while 
conserving groundwater resources. 
The Cities of Fresno and Clovis have constructed water treatment plants for treating 
their surface water entitlements.  This will ultimately result in a reduction in groundwater 
pumping within the Plan Area and should slow declining groundwater levels.  The Plan 
Participants support these efforts and will continue to encourage other local agencies to 
maximize use of their surface waters to conserve groundwater resources. 
Groundwater banking is the process of recharging excess surface water into the aquifer, 
storing the water in the aquifer for a period of time, then extracting the recharged water 
for delivery.  This process allows surface water supplies to be extended, as available 
surface water can be captured, stored, and then delivered during periods of higher 
demand.  The Plan participants will limit extraction to a percentage of the banked water 
such that benefits are derived for all parties involved, including adjacent landowners.  In 
addition, banking and subsequent extraction of the banked water shall, to the extent 
possible, occur in close proximity to each other unless the affected parties agree 
otherwise, and there will be no adverse impact on the local groundwater supply.  FID is 
developing the Waldron Banking Facility located near Kerman, and is also considering 
an additional banking facility in the southern portion of FID.   
Direct delivery of surface water from the canal system to areas of large landscaping, 
such as cemeteries, golf courses, schools and parks, is another example of a 
conjunctive use program.  Untreated surface water is filtered and then pumped into the 
landscape irrigation system at these sites.  Certain regulations and limitations for the 
use of untreated surface water apply, but it is permissible.  The direct delivery reduces 
the amount of groundwater needed, and can be less expensive than delivering surface 
water treated to drinking water standards.  Within the Plan Area, only one school site, 
one park and one cemetery are known to currently be utilizing surface water for 
irrigation.  The large irrigated turf locations are a primary concern, however there are 
also other locations in the western United States, including California, that are providing 
direct delivery of surface water for landscaping irrigation at residences.  This is not 
being performed within the Plan Area, but is being considered. 
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Existing Activities 
• Pending development of Waldron Banking Facility. 
• Delivery of surface water for landscaping to a few areas of large irrigated turf. 

Planned Activities 
• Encourage and assist landowners and water users in the transfer of water into 

the Plan Area, which will have the effect of causing "in lieu" recharge.  
• Pursue the acquisition of new water supplies should they become available at 

affordable costs. 
• Support the development of new surface storage and water supply projects that 

would permit the participants to better utilize surface water supplies. 
• Expand conveyance systems to provide surface water to additional land.  
• Wherever appropriate and practical, encourage groundwater conservation 

through the use of available surface irrigation water for non-agricultural purposes. 
• Encourage those municipal water agencies that have not already done so to 

contract for available surface water. 
• Work with all appropriate public agencies, private organizations, and individuals 

within and outside of the plan area to protect existing surface water rights and 
supplies.  

• Seek opportunities to increase conservation storage through groundwater 
banking programs or off-stream storage to help balance full contract supply years 
with drought years.   

• Construct additional surface water treatment plant capacity for the Cities of 
Fresno and Clovis. 

• Investigate additional groundwater banking facilities. 
• Investigate and encourage use of surface water for irrigation of large irrigated turf 

such as schools, golf courses, cemeteries and parks. 
8.5 - Wastewater Reclamation and Recycling 
The recycling or reclamation of treated wastewater will extend the overall water supply 
within the Plan Area.  The Regional Water Quality Control Board regulates the use of 
recycled water based on the treatment method of treatment facilities.  While wastewater 
treatment methods are outside the scope of this plan, the overall water supply of the 
Plan Area is extended by the reuse of this water.   
Wastewater within the City of Fresno is currently piped to the Fresno-Clovis Regional 
Wastewater Treatment Facility, as shown in Figure 2-1.  This facility provides secondary 
level treatment, and nearly all of the effluent is sent to percolation ponds at the facility.  
A portion of the water is then reclaimed through a series of reclamation wells, and 
delivered to FID facilities for on-farm irrigation.  The water reclaimed is metered, and the 
amount delivered is approximately 26,000 acre-feet per year. 
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Malaga County Water District and the City of Kerman also operate smaller wastewater 
treatment facilities.  The City of Kerman currently delivers tertiary treated wastewater 
from its facility to neighboring agricultural lands for irrigation.  There are other smaller 
wastewater treatment facilities that are distributing treated wastewater for landscape 
and irrigation purposes.   
The City of Clovis is planning construction of a WWTF in the northeast portion of the 
Plan Area.  The City is also planning to construct distribution facilities for delivering 
tertiary treated water from this facility to irrigate large landscape areas, including parks, 
local street and Caltrans right of way landscaping, and agricultural irrigation at California 
State University Fresno.   
Existing Activities 

• Delivery of reclaimed water at the Fresno-Clovis Regional WWTF. 
• Direct application of effluent for irrigation at the Kerman WWTF. 

Planned Activities 
• Explore opportunities to optimize reuse of reclaimed water from the Fresno-

Clovis Regional Wastewater Treatment Facility. 
• Institute water recycling program planned for reuse of wastewater at the 

proposed Clovis wastewater treatment facility. 
• Encourage higher level treatment facilities to facilitate less restricted use of 

recycled water. 
• Encourage new developments to incorporate dual water systems.  The 

secondary water system would use recycled water or groundwater of marginal 
quality for landscape irrigation. 

8.6 - Operation of Facilities 
The construction and proper operation of groundwater management facilities is an 
important facet of this plan.  New facilities are needed to keep pace with increased 
water demands and the desire for improved management. 
The participants have a number of opportunities to further improve and enhance the 
water and groundwater supplies of its landowners and neighbors.  The participants will 
continue to evaluate potential projects that would involve the construction and operation 
of additional groundwater management facilities.  Additional groundwater management 
facilities can provide needed flexibility and thus allow more optimal management of the 
groundwater.   
Lastly, the members strive to provide the best facilities for delivery of surface water 
supplies, since they are used conjunctively with groundwater.  The members realize that 
the success of conjunctive-use programs is often contingent on the quality of surface 
water and conveyance systems. 
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Existing Activities 
• Policy to keep canals unlined where practical to allow for groundwater recharge. 
• Cooperative use of stormwater facilities for groundwater recharge. 
• Frequent maintenance of recharge ponds to maintain higher infiltration rates. 

Planned Activities 
• Maintain and upgrade conveyance facilities for capacity and stability. 
• Improve canal maintenance procedures to eliminate or reduce canal downtime 

for deliveries to surface water treatment facilities. 
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9 -  GROUNDWATER PLANNING AND MANAGEMENT  
9.1 - Plan Implementation 
The Participants have executed a Memorandum of Understanding (MOU) to facilitate 
the implementation of this Plan.  This Plan and associated agreement, serve as a 
mechanism for cooperative efforts amongst the participants and other agencies within 
the region.  Many of the activities described in the Plan target specific locations within 
the Plan Area, and therefore may involve only one or a few of the participants.  
Although certain activities may only involve some participants, the TAC meetings will 
serve as the primary forum for coordination of cooperative efforts.  The annual report 
will also summarize all related activities within the Plan Area.  Implementation of this 
Plan is expected to result in significant amounts of new knowledge and an achievable 
improvement in groundwater management in the basin.  The participants also recognize 
that implementing the GMP is in the best interest of their water users.  The participants 
plan to continue all of the ‘Existing Activities’ listed throughout this Plan.  
Implementation of each of these tasks would be beneficial to the Plan participants, but 
will be contingent on available staff time and funding.   
Planned Activities 

• Implement the Planned Activities described in the Plan. 
• TAC to meet semi-annually to discuss regional groundwater management.  

Comments on the content and value of the GMP will be solicited at each 
meeting. 

• Prepare Annual Reports and Reevaluate the Plan as described herein. 
9.2 - Groundwater Reports  
The Participants will prepare groundwater reports every year to document groundwater 
levels, available groundwater storage, historical trends, groundwater quality, and 
progress on groundwater projects.  This information will be used to forecast future 
problems, plan future groundwater projects, and develop new groundwater policies.  
Existing Activities 

• Several agencies prepare reports (i.e. water supply reports, water master plans, 
water conservation plans, urban water management plans, etc.) that document 
groundwater conditions.  These reports will continue to be prepared for use in 
assessing groundwater conditions within individual agencies. 
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Planned Activities 
• Prepare Fresno Area Regional Groundwater Management Plan Annual Report 

and include information on all of the Plan participants.  Plan will likely include: 
• Groundwater level data 
• Groundwater contour maps 
• Groundwater storage calculations (using specific yield values for each 

township and range) 
• Evaluation of one-year and five-year historical trends in groundwater levels, 

contours, and storage, and perceived reasons for any changes 
• Estimation of deliveries to recharge basins  
• Summary of important groundwater management actions during the period 

covered by the report 
• Discussion on whether management actions are meeting the management 

objectives 
• Summary of proposed management actions for the future 
• Summary of actions taken to coordinate with other water management, land-

use and government agencies 
• Summary of groundwater related actions taken by other regional groups 
• Recommendations for changes in the content or format of the annual report 
• Recommendations for updates to the GMP 

• The annual report will cover the prior calendar year and will be completed each 
year by May 31st. 

9.3 - Plan Re-evaluation 
Most of the strategies that make up this Plan are established policies, procedures, and 
ordinances.  The goal of this document is to codify them for purposes of identifying an 
overall management program.  Implementation of the various components of the Plan 
will continue on an on-going basis.  As new policies, practices, or ordinances become 
necessary or desirable to enhance groundwater management, this Plan will be 
amended as necessary. 
The Technical Advisory Committee (TAC) will be responsible for monitoring the 
progress of the GMP objectives.  Refer to Section 5.1 for more information on the 
membership, policies, and procedures of the TAC.  The TAC will attempt to meet twice 
each year to review and evaluate groundwater conditions as well as evaluate the 
effectiveness of the GMP. 
Planned Activities 

• The TAC will meet semi-annually to discuss regional groundwater management.  
Comments on the content and value of the GMP will be solicited at each 
meeting.  
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• Recommendations for modifying, updating, or expanding the GMP will be 
recorded annually in the Plan Group’s Annual Groundwater Report. 

• The GMP will be revised through a formal public process every five years, or 
earlier if a sufficient quantity of revisions, updates, and additions have been 
identified. 

9.4 - Land Use Planning 
The intent of this Plan is not to dictate land-use planning policies, but rather to establish 
some land-use planning goals that can aid in protecting and preserving groundwater 
resources.  Some of the Plan participants have direct land-use planning authority while 
others do not.  However, all of the participants have the opportunity to comment on 
environmental documents for land-use related activities.  The Plan participants will 
attempt to work cooperatively with other agencies to minimize adverse impacts to 
groundwater supplies and quality as a result of proposed land-use changes.  Some 
specific land-use planning goals include: (1) preserving areas with high groundwater 
recharge potential for recharge activities; (2) protecting areas sensitive to groundwater 
contamination; (3) requiring hydrogeologic investigations, water master plans, and 
proven and sustainable water supplies for all new developments; and (4) requiring 
appropriate mitigation for any adverse impacts that land use changes have on 
groundwater resources.  A map showing the extent of the general urbanization within 
the Plan Area is included as Figure 9-1.   
Existing Activities 

• Notify residents and agencies of projects that have the potential to impact 
groundwater within their sphere of influence. 

• When appropriate, comment on environmental documents and land-use plans 
that have the potential to impact groundwater. 

Planned Activities 
• Determine ways to improve communication between County, Cities and other 

Private/Public agencies regarding landuse changes that may have an impact on 
groundwater.  

9.5 - Dispute Resolution 
Each participant has their own mechanisms for dispute resolution related to 
groundwater issues.  These may include procedures for filing complaints and appeals to 
a manager, board, or committee.  The Plan participants recognize the importance of 
groundwater as their primary water source and will work diligently to resolve any 
groundwater disputes according to their internal rules and regulations. 
This regional GMP will provide a forum for the participants to discuss groundwater 
related disputes and identify possible solutions.  In addition, it is envisioned that the 
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regional coordination, improved communication, and multi-party projects that develop as 
part of this Plan will help to reduce future conflicts among the participants. 
Planned Activities 

• Discuss issues of concern at semi-annual TAC meeting.  Provide 
recommendations for resolution if appropriate. 

9.6 - Program Funding and Fees  
Funding individual activities described in this Plan will be provided for in each agency’s 
individual budget.  Funding of the Plan preparation and annual report are included in the 
MOU for implementation.  The Plan participants have a variety of options for funding 
groundwater projects as discussed below. 
Water Replenishment Fees 
Included in the authority granted to local agencies under the California Water Code 
were the powers to limit groundwater extractions and implement water replenishment 
fees based upon the amount of water extracted (extraction based fees must first be 
approved by majority vote of impacted landowners).  Inherent in these powers is the 
authority to implement metering of private wells.  These are considered measures of 
last resort and the members will make any and all efforts to ensure the private, non-
metered use of groundwater by their water users.   
Capital Improvement Fees 
Some participants have the authority to finance capital improvement projects and collect 
repayment charges from the benefited parties.  This process would require a favorable 
vote from the constituency approving the repayment fees prior to implementation, and is 
considered a realistic alternative for large capital projects to improve groundwater 
facilities. 
Grants 
Some participants have successfully acquired funding from the DWR and other public 
agencies for projects that are consistent with the goals of their Groundwater 
Management Plan.  The participants will continue to pursue available grants and low-
interest loans from the DWR as well as other state and federal agencies. 
Other Revenue Sources 
Groundwater projects are also financed through a variety of water user fees, property 
taxes, sales taxes, fine payments, and development impact fees. 
Cost Sharing Agreement 
Costs for GMP updates, annual groundwater reports, and other projects involving all of 
the Plan participants will be distributed according to an accepted cost-sharing 
agreement that is documented in the MOU. 
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Planned Activities 
• Share information on funding opportunities for groundwater related projects. 
• Identify beneficial groundwater projects that become economically feasible when 

costs are shared among two or more participants. 
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RESOLUTION NO. 05-1201

RESOLUTION OF THE BOARD OF DIRECTORS OF THE
GARFIELD WATER DISTRICT

FOR INTENTION TO ADOPT THE
FRESNO-AREA REGIONAL GROUNDWATER MANAGEMENT PLAN

WHEREAS, Part 2.75 of Division 6 of the CaliforniaWater Code permits the adoption and
implementation of groundwatermanagementplans to encourageauthorizedlocal agenciesto manage
groundwater resources within their service areas; and

WHEREAS, the Garfield Water District desires to adopt a groundwater management plan
that is consistent with recent amendments to the provisions of the California Water Code Section
10750 et. seq.; and

WHEREAS, the Fresno Irrigation District, City of Fresno, City of Clovis, Fresno
Metropolitan Flood Control District, County of Fresno, City of Kerman, Malaga County Water
District, Pinedale County Water District and Bakman Water Company have entered into a
Memorandum of Understanding to cooperateandparticipatein the development of the Fresno-Area
Regional Groundwater Management Plan for the planningandmonitoring activities of groundwater
conditions within their respective jurisdictions; and

WHEREAS, the Garfield Water District has agreed to the terms of the Memorandum of
Understanding to cooperate and participate in the development of the Fresno-Area Regional
Groundwater Management Plan forthe planningandmonitoringactivitiesof groundwaterconditions
withinitsjurisdiction;and.

WHEREAS, the Fresno Irrigation District, City of Fresno, City of Clovis, Fresno
Metropolitan Flood Control District, County of Fresno, City of Kerman, Malaga County Water
District, Pinedale County Water District and Bakman Water Company desire to have the Garfield
Water District participate in the Fresno-Area Regional Groundwater Management Plan; and

WHEREAS, each of the parties has the authoritypursuant to law and their local governing
authorities to enter into this cooperative effort to studyandplan for the management of groundwater
conditions within their respective jurisdictions.

WHEREAS, a public hearing was duly noticed consistent with California Water Code
Section 10753.2(a), and held on December 8,2005to discussthe adoptionand implementationof the
Fresno-Area Regional Groundwater Management Plan; and

WHEREAS, the Board of Directors believes that groundwatercanbest be managed,as in the
past, by local agencies in coordination with owners of lands overlying the groundwater basin; and



WHEREAS, the Board of Directorsbelievesthe updatingand adoptionof a new groundwater
management plan will be in the best interests of its constituents and water users and can help meet
the projected long-term water needs of the GarfieldWater District,

BE IT RESOLVED, by the Board of Directors as follows:

The foregoing findings are true and correct:

1. It is the intention of the Garfield Water District to adopt the Fresno-Area
Regional Groundwater Management Plan in accordance with Part 2.75 of
Division 6 of the California Water Code,and the District's consultant is hereby
authorized and directed to draft such a plan;

2. That this resolution shall be deemed aresolution of intention in accordancewith
California Water Code Section 10753.2;

3. After such a plan has been prepared in accordance with all applicable law,
including but not limited to the CaliforniaEnvironmental QualityAct, a second
public hearing will be conducted in accordancewith the California Water Code
Section 10753.5, et seq. to determinewhether to adopt the plan;

4. That the officers of Garfield WaterDistrictare authorizedand directedto publish
this resolution of intention to updatetheDistrict's groundwatermanagementplan
in accordancewiththeprovisionsofCaliforniaWaterCodeSection10753.3and
to provide interested persons with a copyof this resolution upon written request;

5. That the Board of Directors hereby authorizes its officers to execute all
documents and take any other action necessary or advisable to carry out the
purposes of this resolution.

RESOLVED by the Board of Directorsof the Garfield Water District that the Fresno-Area

Regional Groundwater Management Plan be developedto be in compliancewith California Senate

Bill No. 1938.

The Secretary of the Garfield WaterDistrictis hereby authorizedand directed to prepare the

necessary data,make investigations, sign,andfilesuch applicationwiththe CaliforniaDepartmentof

Water Resources.

PASSED AND ADOPTED at a regularmeeting of the Board of Directorsof Garfield Water

District on !)predl k,-e g ,2005.

Secretary

~ -. .'.-, , 01' UII...C ".011IIIC .UI::"IIIU

offi~, 2917 ,East Shepherd Avenue, 'Clavi's, California.
Opportunny for public questions and input will be provided
at the ~ring. " -

.. In compliance wiih,Wat~r Code section 10753.4
(b), landownersand other interestedparties Whowishto
participate in updating Ihe groundwater management
plan, may do so by 'atjendingIhe hearing and, indicating'
their inter.est or by submiHing a wriHen leHer io
Ga,ySerrato, Secretary, Fresno Irrigation I:>istrict,
2907 S: MapleAvenue,Fresno,California'93725., ;

. .. , Is/ Katherine Alves
November21, 200SSeqe1ary 'I

'

. (PUB:No.ember26, 2005) "

I certify (or declare) under penalty of perjury that the
foregoing is true and correct.

FPROOFAD

/
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COUNTY OF FRESNO
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EXHIBIT A.

PUBLICNOTICE

il04099 .
NOTICEOF ADOPTIONOF RESOLUTIONFORINTENTIONTO ADOPTTHE

FRESNOAREAREGIONALGROUNDWATERMANAGEMENTPLAN

NOTICEISHEREBYGIVENtnat Fresno Irrigation District, City of Fresno, City of
Clovis, Fresno Metropolitan Flood Control District, Bakman Vlater Company, City of
Kerman, County of Fresno,Malogo County Water District, PinedaleCounty Water District
and Garfield Wa1erDistrict should adopt a resolution of intention to adopt a FresnoArea

Regional Groundwater Management Plan to be in compliance with Calilornia Sena1eBill
No. 1938. This regional groundwater management plan will replace the existingground-
water management plans adopted by the FresnoIrriga1ion District and the City of Clovis.
Thisregional groundwater management plan will also replace the County of Fresno's
existing groundwa1er management plan lor tne partian of tI1e county within the plan
area. .
The resolution adopted by each party reads as follows:

WHEREAS,Part 2.75 of Division 6 of tne Calaamia Wa1er Code permits the
adoption and implementa1ian of groundwa1er management plans to encourage autho-
rized local agencies to manage groundwa1erresourceswithin their service areas; and

WHEREAS,tne Fresno Irrigation District, City of Fresno, City of Clovis, Fres~o
Metropalitan Flood Control District, County of Fresno, City of Kerman,MalogoCauhty
WaterDistrict, Pinedale County Wa1er District , Bakman'Water Company and Gorfield
Wa1er District have entered into a Memorandum of Understanding to cooperate and

participa1e in tne development of the Fresno-Area Regional Groundwater Management
Plan lor tne planning and monitoring activities of groundwa1er conditions within their
respective jurisdictions; and

WHEREAS,each of tne parties has the outhority pursuant to law and tneir local
governing authorities to enter into this cooperative effort to study and plan for the
management of groundwater conditions within tneir respectivejurisdictions.

WHEREAS,the (party) desires to adopt d groundwater management plqn that is
consistentwith recent amendments to the provisionsof the Caloornia Water Code Section
10750 et. seq.; and

WHEREAS,a public hearing was duly noticed consistent with California Water
Code Section 10753.2(0). and held on August10, 2005to discussthe adoption and
implementa1ion of the Fresno-AreaRegional Groundwa1erManagement Plan; and

WHEREAS,the (party's aovernina body! believes that groundwater can best be
managed, asin tnepast, by local agencies in caordina1ionwitn ownersof lands overlying
tne groundwa1er basin; and

WHEREAS,the (Darty's eovernine body! believestne upda1ingand adoption of a
new graundwa1er management plan will be in tne best interests of its constitue.ntsand
wa1er usersand can help meet tne projected long-term wa1er needs of tne (party),

BEITRESOLVED,bytne (Darty'seovernine badv! as Iollows:

The foregoing findings are true and correct:

1. It is tne intention of the (party) to adopt tI1e Fresno-Area Regional Groundwa1er
Management Plan in accordance with Part 2.75 of Division 6 of tne California
Wa1er Code, and tne District's consultant is hereby authorized and directed to
draft such a plan;

2. Tha1tnis resolution shall be deemed a resolution of intention in accordance with

PROOF OF PUBLICATION

937116162

The undersigned states:

McClatchy Newspapers in and on all dates herein stated
was a corporation, and the owner and publisher of The
Fresno Bee.

The Fresno Bee is a daily newspaper of general
circulation now published, and on all-the-dates herein
stated was published in the City of Fresno, County of
Fresno, and has been adjudged a newspaper of general
circulation by the Superior Court of the County of Fresno,
State of California, under the date of November 22, 1994,
Action No. 520058-9.

The undersigned is and on all dates herein mentioned
was a citizen of the United States, over the age of
twenty-one years, and is the principal clerk of the printer
and publisher of said newspaper; and that the notice, a
copy of which is hereto annexed, marked Exhibit A, hereby
made a part hereof, was published in The Fresno Bee in
each issue thereof (in type not smaller than nonpareil), on
the following dates.

M..............................

..........................................

I certify (or declare) under penalty of perjury that the
foregoing is true and correct.

Dated DECE.M.B.ER 27.,..2.QQ..5................_.....

auf~
<1>" .........................................................

............................................
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PUBLICNOTICE
~

#104099
NOnCE OF ADOPTION OF RESOLUTION FOR INTENnON TO ADOPT THE

FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN

v

F

NOTICEIS HEREBYGIVENthat Fresna Irrigatian District, City of Fresno,Cityof
Clovis, Fresna Metropolitan Flood Control District, Bakman Vlater Company, City of
Kerman, County of Fresno,Malaga County Water District, PinedaleCounty Water District
and Garfield Water District should adopt a resolution of inten~on to adopt a FresnaArea
Regional Groundwater Management Plan to be in compliance with California SenateBill
No. 1938. This regional groundwater manogement plan will replace the existingground-
water management plans adopted by the FresnoIrrigation District and the City of Clovis.
This regional groundwater management plan will also replace the County of Fresno's
exi~ng groundwater management plan for the partion of the oounty within the plan
area.

c
s
F
c
~
t

The resolution adopted by each party reods as follows:
WHEREAS,Part 2.75 of Divisian 6 of the California Water Code permits the

adoption and implementation of groundwater management plans to enoouroge autho-
rized local agencies to manage groundwater resourceswithin their service areas; and

WHEREAS,the Fresno Irrigation District, City of Fresna, City af Clovis, Fresno
Metrapalitan Flood Control District, County of Fresno, City of Kerman, Malaga County
Water District, Pinedale County Water District, Bokman Water Campany and Garfield
Water District have entered into a Memorandum of Understanding ta cooperate and
participate in the development of the Fresno-Area Regional Groundwater Management
Plan for the planning and monitoring activities of groundwater conditions within their
respective jurisdictians; and

WHEREAS,each of the parties has the authority pursuant to law and their lacal
governing authorities to enter into this cooperative effort to study and plan for the
management of groundwater conditions within their respectivejurisdictions.

WHEREAS,the (party) desires to adopt d groundwater management plC!nthat is
consistentwith recent amendments to the provisionsof the California Water Code ~on
10750 et. seq.; and

WHEREAS,a public hearing was duly noticed consistent with California Water
Code Section 10753.2(a), and held on August 10, 2005 to discussthe adoption and
implementooon of the Fresno-AreaRegional Groundwater Management Plan; and

WHEREAS,the (Darty's aovernina bodv! believes thot groundwater oon best be
managed, as in the past, by local agencies in coordination with ownersof lands overlying
the groundwater basin; and

WHEREAS,the (party's aovernina body! believesthe updating and adoption of a
new groundwater manogement plan will be in the best interests of its co~tuents and
water usersand can help meet the projected long-term water needs of the (party),

V

t

a
c
n
e
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BEITRESOLVED,by the (party's eovernine body! as follows:

The foregoing findings are true and oorrect:

1. k is the intention of the (party) to adopt the Fresno-Area Regional Groundwater
Management Plan in accordance with Pert 2.75 of Division 6 of the California
Water Code, and the District's oonsukant is hereby au\llorized and directed ta
draft such a plan;

2. That this resolution shall be deemed a resolution of inteMon in accordance with
California Water Code Section 10753.2;

3. After such a plan has been prepared in accordance with all appliooble law,
including but not limited ta the California Enviranmental Quality Ad, a second
public hearing will be oonducted in accordance with the California Water Code
Section 10753.5, et ~to determine whether to adopt the plan;

4. That the officers oTiparty) are authorized and directed to publish this resolution of
intenfion ta update the District's groundwater management plan in accordance
with the provisians of California Water Code ~on 10753.3 and to pravide
interested personswith a oopy of this resolution upon written request;

5. That the Ipa::a's eovernine body) hereby authorizes its officers to execute alldacuments an take any other odion necessary or advisable to corry out the
purposes of this resolution.

RESOLVEDby the (Darty's eovernine bodv! of the (party) that the' Fresno-Area
Regional Groundwater Management Plan be developed to be in oompliance with
California Senate Bill No. 1938.

The of the (party) is hereby authorized and directed to prepare the
necessary data, make investigatiops, sign, and file such
application with the California Department of Water Resources.

The resolutionswere adapted on the following dates: FresnaIrrigation District on
8/10/2005, City of Clovis on 9/6/2005, Bokmon Water Company on 7/812005, County
of Fresnoon 10/11/2005, City of Fresno on 9/20/2005, Pinedale County Water District
on 10/512005, FresnoMetropalitan Flood Control Districton8/24/2005,Cityof Kermen
on 7/6/2005, Mologa County Water Districton 8/23/2005, and GarfieldWater District
on 12/8/2005.

(PUB: December 20,27, 2005)



PROVOST & PRICHARD
H..._______.......

ATTN: MICHAEL TAYLOR
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m_m___L_.C:;~. 937 116162FRESNO

COUNTY OF FRESNO
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EXHIBIT A.
.~ .-~

PUBLICNOTICE

#47015
NOTICEOF HEARINGON INTENTIONTO ADOPTTHE

FRESNOAREAREGIONALGROUNDWATERMANAGEMENTPIAN

NOTICE IS HEREBYGIVEN that at five o'clock on the 25th doy of Jonuory, 2006,
at the office of the Fresno Irrigotion District at 2907 S. Mople Avenue, Fresno, Colifornia, :'
a public hearing will be held to discuss whether ar not the Fresno Irrigation District,

. Cityof Fresno,Cityof Clovis,Fiesno MetropolitanFloodCortirOIDistrict,BakmanWater
"Compo ny, City of Kerman, County of Fresno, Malaga County Water District, Pinedale
County Water District, and Garfield Water District should adopt a resolution of intention
to adopt a Fresno .Area Regianal Groundwater Management Plan to be in compliance "
with California Senate Bill No. 193B. This regional groundwater management plan will
;replace the existing groundwater management plans adopted by the. Fresno Irrigation

District and the City of Clovis. This regional groundwater management plan will also
replace the County of Fresno's existing groundwater management plan for the portion of
the county within the plan area.

Part 2.75 of Division 6 of the California Water Code permits the adoption and
implementation of groundwater management plans to encourage authorized local
~encies to manage groundwater resources within their service areas. The Plan includes
the required sections for groundwater management plan, as cited in Section 10753 of the
California Water Code and Department of Water Resources recommendations as
indicated in DWR Bulletin 118, Appendix C. A Technical Advisory Commi1tee of agency
representatives a~d landowners has provided input for the development of the Plan. The
Plan includes regional graundwater management objectives, and a .listing of existing and
planned groundwater management actions to accomplish these objectives.

Landowners within these agency boundaries and ather interested porties are
,.invitedto attend the hearing. Copiesof the proposed resolutionand other relevantwri1ten
materials will be available for review by the public at the hearing or may be abtained in
advance at the District Office, 2907 S. Maple Avenue, Fresno, California 93725. .
Opportunity for public questions & input will be provided at the hearing.

In compliance with Water Code Section 10-753.4 (b), landowners and other

I interestedpartieswho wish to participate in updating the groundwater management plan,
including becoming a member of a technical advisorycommittee, may do so by attending
the hearing and' indicating their interest or by submi1tinga written letter to Gary Serrato,
Secretary, Fresno Irrigation District,2907S.MapleAvenue, Fresno,California 93725.

Isl Garv Serrato

General Manager !January 5, 2006
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The undersigned states:
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Fresno Bee.

The Fresno Bee is a daily newspaper of general
circulation now published, and on all-the-dates herein
stated was published in the City of Fresno, County of
Fresno, and has been adjudged a newspaper of general
circulation by the Superior Court of the County of Fresno,
State of California, under the date of November 22, 1994,
Action No. 520058-9.

The undersigned is and on all dates herein mentioned
was a citizen of the United States, over the age of
twenty-one years, and is the principal clerk of the printer
and publisher of said newspaper; and that the notice, a
copy of which is hereto annexed, marked Exhibit A, hereby
made a part hereof, was published in The Fresno Bee in
each issue thereof (in type not smaller than nonpareil), on
the following dates.

I certify (or declare) under penalty of perjury that the
foregoing is true and correct.
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COUNTY OF FRESNO
STATE OF CALIFORNIA

EXHIBIT A.
PUBLICNOTICE

#167234
NOTICEOFADOPTIONOF RESOLUTIONFORINTENTIONTO ADOPTTHE

FRESNOAREAREGIONALGROUNDWAnRMANAGEMENTPLAN

NOTICE IS HEREBYGIVENthat Fresno IrrigationDistrict,City of Fresno, City of
Clovis, Fresno Metropolitan Flood Control District, Bakman Water Compony, City of
Kerman, County of Fresno, Malogo County Water District, Pinedale County Water District
and Garfield Water District should adopt a resolution of intention to adopt a Fresno Area
Regional Groundwater Management ~Ian to be in compliance with California Senate Bill
No. 1938. This regional groundwater management plan will replace the existing ground-
water management plans adopted by the Fresno Irrigation District and the City of Clovis.
This regional groundwater management plan will also replace the County of Fresno's
existing groundwater management plan for the portion of the county within the plan
area.

The resolution adopted by each party reads as follows:
WHEREAS,Part 2.75 of Division 6 of the California Water Code permits the

adoption and implementation of groundwater management plans to encourage autho- ,
rized local agencies to manage groundwater resources within their service areas; and

WHEREAS,the Fresno Irrigafion District, City of Fresno, City of Clovis, Fresno
Metropolitan Flood Control District, County of Fresno, City of Kerman, Malogo County
Water Distrid, Pinedale County Water District , Bakman Water Company and Garfield
Water District have entered into a Memorandum of Understanding to cooperate and
porticipote in the development of the Fresno-Area Regional Groundwater Management
Plan for the planning and monitoring activities of groundwater conditions within their
respective jurisdictions; and '

WHEREAS,each of the porties has the authority pursuant to law and their local
::governing authorities to enter into this cooperative effort to study and pion for the
management of groundwater conditions within their respective jurisdictions.

1

WHEREAS,the (porty)desires to adopt a groundwater management plan that is
consistent with recent amendments to the provisions of the California Water Code Section

.
10750 et. seq.; and

WHEREAS,a public hearing was duly noticed consistent with California Water Code
Section 10753.2(a), and held on August 10, 2005 to discuss the adoption and imple-
'mentation of the Fresno-Area Regional Groundwater Management Pion; and

WHEREAS, the 1e2..rty's !:!overnin!:! bodyl believes that groundwater can best be
managed, as in the post, by local agencies in coordination with owners of lands overlying
the groundwater bosin; and .

WHEREAS,the (party's aovernin!:! bodv) believes the updating and adoption of a
.new groundwater management plan will be in the best interests of its constituents and
,.water users and can help meet the projected long-term water needs of the (party),

BE IT RESOLVED,by the (partv's !:!overnin!:!body) as follows:
The foregoing findings are true and correct:

1. It is the intention of the (porty) to adopt the Fresno-Area Regional Groundwater
Management Plan in accordance with Part 2.75 of Division 6 of the California
Water Code, and the District's consultant is hereby authorized and directed to draft
such a plan;

2. That this resolution shall be deemed a resolution of intenfion in accordance with

California Water Code Section 10753.2;
3. After such a plan has been prepored in accordance with all applicable law,'

including but not limited. to the California Environmental. Quality Ad, a. second'
public hearing will be conducted in. accordance with the California Water Code'
Section10753.5. et sea. 10determinewhetherio.ooool the rilan: . .

PROOF OF PUBLICATION

937116162

The undersigned states:

McClatchy Newspapers in and on all dates herein stated
was a corporation, and the owner and publisher of The
Fresno Bee.

The Fresno Bee is a daily newspaper of general
circulation now published, and on all-the-dates herein
stated was published in the City of Fresno, County of
Fresno, and has been adjudged a newspaper of general
circulation by the Superior Court of the County of Fresno,
State of California, under the date of November 22, 1994,
Action No. 520058-9.

The undersigned is and on all dates herein mentioned
was a citizen of the United States, over the age of
twenty-one years, and is the principal clerk of the printer
and publisher of said newspaper; and that the notice, a
copy of which is hereto annexed, marked Exhibit A, hereby
made a part hereof, was published in The Fresno Bee in
each issue thereof (in type not smaller than nonpareil), on
the following dates.

I certify (or declare) under penalty of perjury that the
foregoing is true and correct.
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NOTICE IS HEREBYGIVEN that Fresno Irrigation District, City of Fresno, City of
Clovis, Fresno Metropolitan Flood Control District, Bokman Water Compony, City of
Kerman, County of Fresno,Malogo County Water District, PinedaleCounty Water District
and Garfield Water District should adopt a resolution of intention to adopt a FresnoArea
Regional Groundwater Management Plan to be in compliance with California SenoteBill
No. 193B. This regional groundwater management plan will replace the existing ground-
water management plans adopted by the FresnoIrrigation District and the City of Clovis.
This regional groundwater management plan will also replace the County of Fresno's
existing groundwater management plan for the portion of the county within the plan
area.
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The resolution adopted by each party reads as follows:
WHEREAS,Port 2.75 of Division 6 of the California Water Code permits the

adoption and implementation of groundwater management pions to encourage outho-
rized local ogencies to manage groundwater resourceswithin their serviceareas; and

WHEREAS,the Fresno Irrigation District, City of Fresno, City of Clovis, Fresno
Metropolitan Flood Control District, County of Fresno, City of Kermon, Mologa County

I Woter District, Pinedale County Water District , Bakman Water Company and Gorfield
Water District have entered into a Memorandum of Undel>tanding to cooperate and
porticipote in the development of the Fresno-Area Regional Groundwater Management

IPlan for the planning and monitoring activities of groundwater conditions within their
respective jurisdictions; and .

WHEREAS,each of the parties has the outhority pursuont to low and their local
governing authorities to enter into this cooperative effort to study and plan for the
management of groundwater conditions within their respectivejurisdictions.

WHEREAS,the (porty) desires to adopt a groundwater management plan thot is
consistentwith recent amendments to the provisions of the California Water Code Section
10750 et. seq.; and

WHEREAS,a public hearing was duly noticed consistentwith California Water Code
Section 10753.2(0), and held on August 10, 2005 to discussthe adoption and imple-
mentation of the Fresno-Area Regional Groundwater Management Plan; and

WHEREAS,the ~'s oovernino body} believes that groundwater can best bemanaged, as in the post, y local agencies in coordination with owners of lands overlying
the groundwater bosin; and .

WHEREAS,the {oortv's aovernina body} believes the updating and adoption of a
new groundwater management plan will be in the best interests of its constituentsand
water users and can help meet the projected long-term water needs of the (party).
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BEIT RESOLVED,by the (partv's aovernina body)as follows:
The foregoing findings are true and correct:

1. It is the intention of the (porty) to adopt the Fresno-Area Regional Groundwater
Management Plan in accordance with Port 2.75 of Division 6 of the California
Water Code, and the District's consultant is hereby authorized and directed to droit
such a plan;

2. That this resolution sholl be deemed a resolution of intention in accordance with
California Water Code Section 10753.2;

3. Alter such a plan hos been prepored in accordance with all applicable low,
including but not limited to the California Environmental.Quality Act, a second
public hearing will be conducted in accordance with the California Water Code
Section 10753.5, et~to determine whether t;',adopt the plan; ,

4. That the officers oT(porty) are authorized and directed to publish this resolutio~ of
intention to update the District'sgroundwater monagel)1entplan in accordancewith
the provisionsof California Water Code Section 1075~.3 and to provide interested
pel>ons witli'a, copy of this resolution upon wri«en request;;' '

5. That the (oo~'s aovernina bodvl hereby oUihori,
zesits officers to execute all

documents a toke any other action nec~ssaryor .advisable to corry out the
p~rposes of Ihisresolution. '

. }~.. .. \
RE$OLVEDby,'the. (oortv's aovernina body) of the (porty) that the Fresno-Area

Regior:ial'Groundwoter Manogement Plan be developed to be in compliance with

I

CaliforniaSenateBillNo. 1938.
T~ (aoencv authorized representative) of the (party) is hereby authorized and

directed to prepore the necessarydata, make investigations, sign, and file such applica-
I tion with the California Deportment of Water Resources.

The resolutions were adopted on the following dotes: Fresno Irrigation District on
1/25/06, Cityof Clovison 2/13/06, Bakman Water Company on 3/13/06, County of
Fresno on 7/18/06, City of Fresno on 4/18/06; Pinedale County Water District on
9/20/06, Fresno Metropolitan Flood Control District on 2/8/06, City of Kerman on
3/1/06, Malogo County Water District on 2/14/06, and Garfield Water District on
11/1/06.

I
f

PUB:November24, December1, 2006



 
 
 
 
 
 
 
 
 
 
 
 

FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

RESOLUTIONS TO ADOPT PLAN 
 
 
 
 
 
 
 
 
 
 

































































 
 
 
 
 
 
 
 
 
 
 
 

FRESNO AREA REGIONAL GROUNDWATER MANAGEMENT PLAN 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

MEMORANDUM OF UNDERSTANDING 
 

 
 
 
 
 
 
 
 
 































-- -.-- - -.. --. --

559-732-7937 p.2De~ 26 2006 11:10AM KELLER/WEGLEY FAX

GARFIELD WATER DISTRICT
Mailing Address
P. O. Box 337

Clovis,CA 93613
Phone(559) 299-1120

Office Loeation
1990 Shaw, Suite A

Clovis,CA 93613
Fax (sS9) 299-3304

November 2, 2005

Mr. Dale Stanton, P.E.
Fresno Inigation District
2907 So. Maple Avenue
Fresno, CA 93725

RE: LE1TER OF INTENT TO PARTICIPATE IN THE FRESNO AREA REGIONAL GMP

Dear Mr. Stanton:

The Garfield Water District (District) desires to cooperate and participate in the
development of the Fresno Area Regional Groundwater Management Plan for the planning and
monitoring activities of groundwater conditions in the area. The District hereby arees to the
terms of the Memorandum of Understanding (MOD) regarding the Fresno Area Regional
Groundwater Management Plan, attached hereto. In accordance with the recommendation of the
TechnicaJ advisory Committee responsible for the Plan development, the District will make an
initial contribution of two thousand five hundred dollars ($2,500.00) to assist in the preparation
of the Plan. A revi~edcost share and percentage total described in Exhibit 2'of the MOD is
attached.

The District will duly notice and conduct a public hearing for intent to participate in
preparation of the Plan in accordance with California Water Code requirements. Pending
comments received during the bearing, the District Board of Directors intends to adopt a
resolution of intent to participate in the preparation of the Plan. Following the acceptance of this
letter, completion of the public hearing and adoption of the resolution, the District will
participate in Plan development and all processes involved with the Plan's anticipated adoption.

Thank you for the opportunity to participate in this Plan.

Respectfully,

Attachments
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Acre-Foot: A quantity or volume of water covering one acre to a depth of one 
foot; equal to 43,560 cubic feet or 325,851 gallons. 
 
Alluvium: A stratified bed of sand, gravel, silt, and clay deposited by flowing 
water. 
 
Aquifer: A geologic formation that stores and transmits water and yields 
significant quantities of water to wells and springs. 
 
Confined Aquifer: A water bearing subsurface stratum that is bounded above 
and below by formations of impermeable, or relatively impermeable, soil or rock. 
 
Conjunctive Operation: The operation of a groundwater basin in combination 
with a surface water storage and conveyance system. Water is stored in the 
groundwater basin for later use by intentionally recharging the basin during 
periods of above-average water supply. 
 
Deep Percolation: The percolation of surface water through the ground and 
beyond the lower limit of the root zone of plants into a groundwater aquifer. 
 
Ecology: The study of the interrelationships of living organisms to one another 
and to their surroundings. 
 
Ecosystem: Recognizable, relatively homogeneous units, including the 
organisms they contain, their environment, and all the interactions among them. 
 
Effluent: Waste water or other liquid, partially or completely treated or in its 
natural state, flowing from a treatment plant. 
 
Environment: The sum of all external influences and conditions affecting the life 
and development of an organism or ecological community; the total social and 
cultural conditions. 
 
Evapotranspiration Of Applied Water (ETAW): The portion of the total 
evapotranspiration which is provided by irrigation. 
 
Groundwater: Water that occurs beneath the land surface and completely fills 
all pore spaces of the alluvium, soil, or rock formation in which it is situated. 
 
Groundwater Banking: The importation and storage of a new water supply in a 
groundwater aquifer for subsequent extraction of a fraction thereof for use by 
designated beneficiaries. The fraction of the water stored (i.e. banked) in the 
underground that may be withdrawn is a function of the groundwater mitigation 
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required. Approval, oversight, mitigation and accounting for groundwater 
banking shall be the responsibility of the local agency whose AB 3030 plan 
governs. Agreement of the impacted local water service agencies shall also be 
obtained. 
 
Groundwater Basin: A groundwater reservoir, defined by all the overlying land 
surface and the underlying aquifers that contain the water stored in the 
reservoir. In some cases, the boundaries of successively deeper aquifers may 
differ and make it difficult to define the limits of the basin. 
 
Groundwater Mining: The withdrawal of water from an aquifer in excess of 
recharge over time. If continued, the underground supply would eventually be 
exhausted or the water table could drop below economically feasible pumping 
lifts. 
 
Groundwater Mitigation: An action or activity designed to compensate for the 
actual or expected negative impact caused by groundwater pumping by 
appropriators and/or groundwater bankers. Mitigation shall include making 
provisions for sufficient recharge to offset the effects of all extractions, 
subsurface outflow and other unrecoverable losses attributable to the 
appropriation or banking activity. Mitigation may be incorporated into a 
conjunctive operation of a groundwater basin or subarea thereof with the 
consent of the agency or agencies responsible for the conjunctive management 
of such basin or subarea. 
 
Groundwater Overdraft: The condition of a groundwater basin in which the 
amount of water withdrawn by pumping exceeds the amount of water that 
recharges the basin over a period of years during which water supply conditions 
approximate average. 
 
Groundwater Recharge: Increases in groundwater storage by natural conditions 
or by human activity. 
 
Groundwater Reservoir: An aquifer or an aquifer system in which groundwater 
is stored. 
 
Groundwater Storage Capacity: The space or voids contained in a given volume 
of deposits. Under optimum conditions, the usable groundwater storage 
capacity is the volume of water that can, within specified economic limitations, 
be alternately extracted and replaced in the reservoir. 
 
Groundwater Table: The upper surface of the zone of saturation (all pores of 
subsoil filled with water), except where the surface is formed by an 
impermeable body. 
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Hardpan: A layer of nearly impermeable soil beneath a more permeable soil, 
formed by natural chemical cementing of the soil particles. 
 
Hydrologic Balance: An accounting of all water inflow to, water outflow from, 
and changes in water storage within a hydrologic unit over a specified period. 
 
Hydrologic Basin: The complete drainage area upstream from a given point on a 
stream. 
 
In-Lieu Groundwater Recharge: A method of replenishing a groundwater 
resource by delivering an alternate surface supply to agricultural or urban users 
instead of pumping groundwater, thus leaving water in the underground for 
future use. Deliveries of surface water to parks, golf courses and freeway 
landscaping are examples of urban in-lieu recharge. 
 
Intentional Recharge: The addition of surface water to a groundwater reservoir 
by human activity, such as putting surface water into spreading basins. 
 
Irrecoverable Losses: The water lost to a salt sink or lost by evaporation or 
evapotranspiration from a conveyance facility, drainage canal, or in fringe 
areas. 
 
Irrigation Efficiency: The efficiency of water application. Computed by dividing 
evapotranspiration of applied water by applied water and converting the result 
to a percentage. Efficiency can be computed at three levels: farm, district, or 
basin. Applied water may exclude water that percolates to groundwater for 
subsequent reuse. 
 
Irrigation Return Flow: Applied water that is not transpired, evaporated, or deep 
percolated into a groundwater basin but that returns to a surface water supply. 
 
Land Subsidence: The lowering of the natural land surface in response to: earth 
movements; lowering of fluid pressure (or lowering of groundwater level); 
removal of underlying supporting materials by mining or solution of solids, either 
artificially or from natural causes; compaction caused by wetting 
(hydrocompaction); oxidation of organic matter in soils; or added load on the 
land surface. 
 
Leaching: The flushing of salts from the soil by the downward percolation of 
applied water. 
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Leaching Requirement: The incremental water necessary to prevent harmful 
salt accumulations in the soil. LR = ETAW X LF DU100 (1-LF) where LF is the 
leaching fraction. 
 
Mean Annual Runoff: The average value of annual runoff amounts calculated 
for a selected period of record for a specified area. 
 
Milligrams Per Liter (mg/L): The weight in milligrams of any substance dissolved 
in one liter of liquid. Nearly the same as parts per million. 
 
Moisture Stress: A condition of physiological stress in a plant caused by a lack 
of water. 
 
Natural Flow: The flow past a specified point on a natural stream that is 
unaffected by stream diversion, storage, import, export, return flow, or change 
in use caused by modifications in land use. 
 
Net Water Demand: The amount of water needed in a water service area to 
meet all requirements. It is the sum of evapotranspiration of applied water 
(ETAW) in an area, the irrecoverable losses from the distribution system, and 
the outflow leaving the service area. 
 
New Water Supply: A surface water supply which has not historically been 
imported or brought under control and put to beneficial use by recharge of the 
groundwater or by direct use. New water would include, but not be limited to: 
 

a. Fresno Stream Group water. 
b. C.V.P. Class II water not historically diverted (i.e. obligation water 

subject to spill from Friant Dam). 
c. Kings River flood releases from Pine Flat Dam and divertable 

under existing license conditions and applicable agreements. 
d. Fresno County's C.V.P. Cross Valley Supply. 
e. Any other water purchased, exchanged, developed or otherwise 

acquired that did not constitute a part of the historic water supply 
for the area in question. 

f. City of Fresno's C.V.P. Class I Supply. While this is an existing 
supply, it can be redirected to portions of the City outside of the 
District, at any time and at the City's sole discretion, and therefore 
has all the characteristics of new water. 

 
Nonpoint Source: Waste water discharge other than from point sources. (See 
Point Source). 
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Perched Groundwater: Groundwater supported by a zone of material of low 
permeability located above an underlying main body of groundwater with which 
it is not hydrostatically connected. 
 
Percolation: The downward movement of water through the soil or alluvium to 
the groundwater table. 
 
Permeability: The capability of soil or other geologic formation to transmit water. 
 
Point Source: A specific site from which waste or polluted water is discharged 
into a water body, the source of which can be identified. See also Nonpoint 
source. 
 
Pollution (of water): The alteration of the physical, chemical, or biological 
properties of water by the introduction of any substance into water that 
adversely affects any beneficial use of water. 
 
Recharge Basin: A surface facility, often a large pond, used to increase the 
infiltration of surface water into a groundwater basin. 
 
Reclaimed Waste Water: Waste water that becomes suitable for a specific 
beneficial use as a result of treatment. 
 
Return Flow: The portion of withdrawn water not consumed by 
evapotranspiration or system losses which returns to its source or to another 
body of water. 
 
Reuse: The additional use of previously used water. 
 
Riparian: of, or on the banks of, a stream or other body of water. 
 
Riparian Vegetation: Vegetation growing on the banks of a stream or other body 
of water. 
 
Runoff: The surface flow of water from an area; the total volume of surface flow 
during a specified time. 
 
Safe Yield: The maximum quantity of water that can be withdrawn from a 
groundwater basin over a long period of time without developing a condition of 
overdraft. Sometimes referred to as sustained yield. 
 
Salinity: General, the concentration of mineral salts dissolved in water. Salinity 
may be measured by weight (total dissolved solids), electrical conductivity, or 
osmotic pressure. Where sea water is known to be the major source of salt, 
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salinity is often used to refer to the concentration of chlorides in the water. See 
also Total Dissolved Solids. 
 
Secondary Treatment: In waste water treatment, the biological process of 
reducing suspended, colloidal, and dissolved organic matter in effluent from 
primary treatment systems. Secondary treatment is usually carried out through 
the use of trickling filters or by the activated sludge process. 
 
Seepage: The gradual movement of a fluid into, through, or from a porous 
medium. 
 
Service Area: The geographical land area served by a distribution system of a 
water agency. 
 
Streamflow: The rate of water flow past a specified point in a channel. 
 
Surface Supply: Water supply from streams, lakes and reservoirs. 
 
Tail Water: Applied irrigation water that runs off the end of a field. Tail water is 
not necessarily lost; it can be collected and reused on the same or adjacent 
fields. 
 
Tertiary Treatment: In sewage, the additional treatment of effluent beyond that 
of secondary treatment to obtain a very high quality of effluent. 
 
Total Dissolved Solids: A quantitative measure of the residual minerals 
dissolved in water that remain after evaporation of a solution. Usually 
expressed in milligrams per liter. Abbreviation: TDS. See also Salinity. 
 
Transpiration: The process in which plant tissues give off water vapor to the 
atmosphere as an essential physiological process. 
 
Waste Water: The water remaining after use, liquid waste, or drainage from a 
community, industry, or institution. 
 
Water Conservation: As used in this report, water conservation is the reduction 
in depletion. This reduction includes the reduction of the evapotranspiration of 
applied water and irrecoverable losses to salt sinks. 
 
Waste Water Reclamation: The planned reuse of waste water for specific 
beneficial purposes. 
 
Water Demand Schedule: A time distribution of the demand for prescribed 
quantities of water for specified purposes. It is usually a monthly tabulation of 
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the total quantity of water that a particular water user intends to use during a 
specified year. 
 
Water Quality: Used to describe the chemical, physical, and biological 
characteristics of water, usually in regard to its suitability for a particular 
purpose. 
 
Water Reclamation: The treatment of water of impaired quality, including 
brackish water, waste water, and sea water to produce a water of suitable 
quality for the intended use. 
 
Water Right: A legally protected right to take possession of water occurring in a 
natural water way and to divert that water for beneficial use. 
 
Water Year: A continuous 12-month period for which hydrologic records are 
compiled and summarized. In California, it begins on October 1. 
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1 - INTRODUCTION 
 
In 2006, a group of nine public agencies and one private water company in the Fresno-
Clovis Metropolitan Area adopted a regional Groundwater Management Plan (GMP or 
Plan).  The Plan documents a regional approach toward groundwater management, 
while still addressing individual goals and issues for each of the participants.  The Plan 
satisfies the new requirements for Groundwater Management Plans created by the 
September 2002 California State Senate Bill No. 1938, which amended Sections 10753 
and 10795 of the California Water Code.  The Plan also addresses recommended 
components for a Groundwater Management Plan described in Appendix C of 
Department of Water Resources Bulletin 118 (2003 Update).  This report is the fifth 
Annual Groundwater Report prepared by the regional group and covers the 2012 
calendar year. 
 
1.1 - Plan Area 
The Plan Area lies within the Kings Groundwater Sub-basin, which is located within the 
San Joaquin Basin Hydrologic Study Area (HSA).  The Plan boundary generally follows 
the boundary of the Fresno Irrigation District (FID), extending north and east beyond the 
FID boundary to the Friant-Kern Canal.  The participants to this Plan include: 
 
 Fresno Irrigation District 
 County of Fresno 
 City of Fresno 
 City of Clovis 
 City of Kerman 
 Malaga County Water District 
 Pinedale County Water District 
 Fresno Metropolitan Flood Control District 
 Bakman Water Company 
 Garfield Water District 

Refer to Figure 1 for a map showing the Plan Area and the location of each participant.   
The Plan Area covers approximately 455 square miles and is located entirely within 
Fresno County.  In 2000, the total Plan Area population was approximately 600,000, 
according to US census data.   
 
1.2 - Report Objectives 
The purpose of this annual report is to: 

1. Document any changes in ongoing activities 

2. Document progress on planned activities identified in the GMP or previous annual 
reports 

3. Identify any new activities that are being planned or implemented 
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4. Increase awareness of groundwater management efforts being performed by other 
local parties 

5. Recommend changes to the Groundwater Management Plan 

6. Document water supply statistics  

7. Develop regional groundwater contour maps and evaluate trends in groundwater 
levels 

8. Document all relevant groundwater management information to facilitate 
discussions among Plan participants 
 

This report is limited to Items 6, 7 and 8 from the list above.   The report is limited 
to the collection of groundwater level monitoring, groundwater pumping by 
member agencies, surface water deliveries, and groundwater recharge.    
 
  

2 - STAKEHOLDER INVOLVEMENT 
(SECTION 5 of the Plan) 

 
 
2.1 - Advisory Committee of Stakeholders 
 
The Technical Advisory Committee did not meet in 2012 to review and discuss this 
annual report.   
 

3 - MONITORING PROGRAM 
(SECTION 6 OF THE PLAN) 

 
3.1 - Groundwater Level Monitoring    

Water level measurements were collected from 276 wells to prepare a groundwater 
contour map of water levels measured from February through April 2013. Data was 
collected and included in the groundwater database developed for FID.  Some 
monitored wells had no records for Spring 2012 but did have readings for Spring 2013, 
or vice versa.  This can be problematic when calculating change between datasets and 
calculating average water levels for Township/Range regions.  The problem is 
highlighted when shallow and deep wells exist within the same region.    Future analysis 
of changing water levels will benefit from the same wells being consistently measured at 
the same time each year by all of the participating agencies.    

Figure 2 shows the locations of the wells used to generate the contours.  Refer to 
Figures 3 and 4 for groundwater elevation and groundwater depth for the Plan Area, 
respectively.  As indicated in Figures 3 and 4, a large cone of depression exists beneath 
the urban areas of Fresno and Clovis.   Figure 4 shows depth to water in wells to be 
deepest in the northeastern portion of the City of Fresno area, as well as the central 
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portion of the City of Clovis.  Within the urban area, the deepest depth to water 
measurement recorded was 172.9 ft.     

Figure 5 is a contour map showing the change in water surface elevation over the 
previous year.   A review of the change in water level measurements from Appendix A 
shows:  approximately 18% of the wells were relatively unchanged (increase or 
decrease less than or equal to 1 ft.), 17% showed an increase in water levels more than 
than 1 foot, and 65% showed a decrease in water levels more than 1 foot.  

Appendix A includes tables with groundwater level data collected by the Plan 
participants, and Appendix B includes a few selected hydrographs with historical 
groundwater level data.   
 
Table 1 summarizes the groundwater pumping performed by the participants.  The 
reporting Participants pumped more than 149,792 AF of water during the 2012 calendar 
year. Values in the table do not include pumping from private wells in the Plan Area. 
 
Table 2 provides a summary of the changes that have occurred within the Plan area 
over the last 10 years, including the change in average depth to groundwater, and the 
estimated groundwater storage change per year.  The average depth to groundwater 
within the Plan Area was calculated to be 90.4 feet below ground surface, down 2.9 feet 
from the previous year.  To calculate the average depth to water, the method that FID 
historically used was calculated with some minor modifications.   FID’s historically used 
method includes: 

1. FID was divided into three divisions; Southwest, Northwest and East, as shown 
in Figure 2.   The reasoning behind the boundaries of each of these divisions is 
not known, but it is assumed to be based on hydrogeologic conditions within FID, 
and is roughly consistent with recent findings as part of the Upper Kings Forum 
groundwater investigations for the area.  Although the reasoning could not be 
verified, it was determined to maintain these divisions, and the method used in 
order to keep continuity with historic data. 

2. After the average depth to water for each division was calculated, the average 
depth for each division was then multiplied by a weighted factor for that division 
based on the total acreage within that division as compared to the smallest 
division.   Because land outside of FID’s boundary was added to the Plan, these 
acreages and weighting factors were modified.  The acreages and weighting 
factors for each division are shown below. 
 

Division Acreage Factor 

East 71,848 1.00 
Northwest 115,253 1.60 
Southwest 104,400 1.45 
Totals 291,501 4.05 
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3. Then to determine the overall Plan area average, the total of each division 
average depth to groundwater multiplied by its weighting factor was then divided 
by the total of all weighting factors.   For example, where AD = average depth: 
 

[(East Division AD * 1.00) + (NW AD * 1.60) + (SW AD * 1.45)]  
Plan Area Average = -----------------------------------------------------------------------------------   

 4.05 
 
The storage change calculation was also performed in the same manner that FID has 
historically calculated.   The calculation of storage change assumes a base depth of 200 
feet below ground surface and calculates the change in groundwater that occurs above 
that baseline.   FID has included specific yields for each Township within FID for depths 
of 0-50ft, 50-100ft, and 100-200ft below the ground surface.  The source of those 
specific yields has not been identified in FID reports.   A review of available data found 
specific yields for each Township for the same depth ranges in USGS Water Supply 
Paper No. 1469 dated 1959, however these specific yields did not match the same 
numbers indicated in FID’s historic data.   Because the origin of the data could not be 
verified, the specific yields indicated in the USGS paper were used for each Township.   
The specific yields for each Township are shown in Table 3.  The process for calculating 
storage capacity includes the following steps: 
 

1. Calculate average depth to groundwater for each Township based on the well 
data collected. 

2. Multiply the height of water within each depth zone by the specific yield for that 
depth zone and by the area of that Township within the Plan area. 

3. Sum the total storage capacity for all Townships. 
4. Then compare the storage capacity from one year to the next.  These values are 

shown in Table 3.  Since the specific yield values changed, as well as the total 
acreage because of the increase to the Plan area, values for 2006 indicate a 
change in calculations.   To more accurately represent the change from 2005 to 
2006, values for 2005 were calculated using the revised specific yields and 
modified acreage.     

 
A lack of well data exists for Township 12S, Range 22E, so this area was not included 
in the storage change calculations.   Additional wells in this township, and generally in 
the area between the Enterprise Canal and the Friant Kern Canal need to be identified 
and included in the water level monitoring network.   
 
Figure 6 graphs some of the data from Table 2, including average depth to 
groundwater, estimated storage change, and total surface water delivered.   
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3.2 - Surface Water Monitoring  
Table 4 summarizes surface water deliveries made by the Plan participants during the 
2012 calendar year.  FID and GWD deliver surface water to the plan area.  FID and 
GWD combined to deliver nearly 388,601 AF of water during 2012 into the Plan area.  
Although International WD is not a Plan participant, they delivered 1,038 into the Plan 
area.  Not included in the delivery totals for FID is 22,317 AF of reclaimed groundwater.  
Water was delivered to growers for agricultural irrigation, the cities of Fresno and Clovis 
for treatment for domestic uses, and to numerous basins and ponds for groundwater 
recharge. 
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4 - GROUNDWATER SUSTAINABILITY  
 
4.1 - Groundwater Recharge 
Included in Table 4 are the total deliveries made for groundwater recharge to City of 
Fresno, City of Clovis and FMFCD facilities.  These deliveries totaled more than 56,791 
AF in 2012, including delivery to more than 60 different FMFCD basins.  FID has 
approximately 717 acres of recharge basins, 79% of which are metered.  Recharge 
deliveries to FID-owned facilities is included in the total deliveries shown in Table 2. 
 
 
Progress on Planned Actions 
FID has approximately 717 acres of recharge basins, 79% of which are metered.  
Future meter installation or upgrade to SCADA are planned for the remainder of basins. 
 
City of Fresno has installed water meters at all single-family residences (approximately 
110,000 homes) to comply with the terms of their water contract with the Central Valley 
Project, US Bureau of Reclamation. 
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Groundwater Pumping

Participant Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total

Fresno Irrigation District 0

County of Fresno 0

City of Fresno 7,433 5,450 6,300 6,613 11,614 12,963 15,090 15,225 13,078 10,560 8,695 6,453 119,475

City of Clovis 910 626 836 918 1789 2082 2671 2480 2184 1510 1417 936 18,358

City of Kerman 159 154 180 230 373 431 454 440 381 299 198 147 3,445

Malaga County Water District 114 97 120 131 150 173 184 192 161 155 114 111 1,702

Pinedale County Water District 150 137 157 170 279 311 338 345 298 254 298 130 2,867

Fresno Metropolitan Flood Control District 0

Bakman Water Company 230 181 199 272 387 492 507 524 393 330 230 201 3,946

Garfield Water District (3) 0

Total 8,996 6,645 7,792 8,334 14,592 16,451 19,245 19,206 16,494 13,108 10,952 7,977 149,792

Notes:
1) Values in the table do not include pumping from private wells in the participant's service area.

3) No data available at the time of this report.

(all values in acre-feet)

Table 1

2) The City of Fresno pumps reclaimed groundwater near the Fresno wastewater treatment plant and delivers it to the FID Canal system.  These volumes are not included in the 
values in the table.

G:\Clients\Fresno ID - 1038\10381002 - Fresno Regional 2010 GMP\_DOCUMENTS\Reports\Report Figures 2012\Water Supply Data 2012_Table 1 and 4.xls



TABLE 2
GROUNDWATER DEPTH, STORAGE, & DELIVERIES

REPORT AVERAGE FID & CITY DIVISIONAL DEPTHS (2) STORAGE STORAGE  TOTAL RECHARGE
YEAR DEPTH (1) NW SW EAST CHANGE (AF) VOLUME (AF) DEL (AF) (8) DEL. (AF)
2002 74.5 96.4 76.1 43.1 -83,673 3,605,011 486,975 62,066
2003 75.8 94.5 80.1 44.9 -86,721 3,518,290 438,747 (5) 55,576 [66,345]
2004 76.1 96.9 79.5 43.8 7,358 3,525,648 477,460 (5) 51,971 [77,738]
2005 74.9 99.5 71.6 47.7 69,386 3,561,277 518,203 (5) 50,158 [80,061]
2006 81.2 (4) 105.9 77.7 46.7 -7,106 (6) 4,020,245 (6) 616,227 (7) 49,280 [77,112]
2007 85.5 111.3 81.0 50.5 -125,494 3,836,247 414,272 42,409 [67,695]
2008 86.6 109.6 83.7 53.8 -34,439 3,801,808 564899 58,406 [86,505]
2009 91.0 113.2 85.5 63.5 -72,389 3,705,296 560,897 62,474 [90,438]
2010 87.0 109.2 85.1 54.4 100,850 3,776,825 641,758 60,361 [87,382]
2011 87.5 112.2 83.9 53.1 -16,045 3,770,261 620,398 56,748 [83,987]
2012 90.4 113.4 88.5 56.5 -83,492 3,686,769 474,271 56,791 [84,632]

Notes: (1)  Depths are weighted by division area.  
(2)  See Figure 2, Quarterly Wells & Divisional Map for NW, SW & East Divisions
(3)  See Appendix A, Quarterly Groundwater Report Database for well data
(4) Average depth to groundwater calculated with modified weighting factors in 2006 and following years.
(5) Deliveries after October 1 are included in total deliveries for the following calendar year
(6) Specific yield for several Townships modified in 2006 to be consistent with USGS Paper 1469.  2005 storage volume was
      recalculated using the new specific yields to determine the storage change from 2005 to 2006.
(7) 2006 and following years include FID, Garfield WD and International WD deliveries.   Previous years only included FID deliveries.
(8) 2000 and following years do not have reclaimed groundwater in delivery totals.
[  ]  Includes deliveries to Surface Water Treatment Plants in both City of Fresno & City of Clovis 



Annual Groundwater Report
Underground Storage Capacity and Change

Specific Yield Depth of Water 0-200' Storage Storage Change

0-50' %Yield 50-100' %Yield 100-200' %Yield Average 
Depth(ft)

 Yearly 
Change(AF)

    Capacity     
(AC-FT) 

 Existing   
(AC-FT)

 Yearly 
Change(ft)

Township Range      FID    
Acres

January2013

Fresno Irrigation District

12 19 3,600 15.6% 15.1% 10.3% 127 92,340 27,235-2.1 -765

12 20 12,300 13.5% 11.7% 15.3% 155 343,170 84,2051.8 3,367

12 21 19,300 11.2% 13.1% 13.9% 116 502,765 224,2933.1 8,355

13 17 12,900 10.3% 6.9% 8.8% 61 224,460 148,265-1.7 -1,486

13 18 20,100 11.8% 10.2% 12.6% 60 474,360 334,498-5.0 -10,354

13 19 22,900 14.5% 13.5% 14.3% 100 648,070 327,978-2.8 -8,785

13 20 23,000 10.6% 12.2% 10.9% 126 512,900 184,3364.6 11,483

13 21 23,000 10.6% 12.2% 10.9% 130 512,900 175,580-2.4 -5,950

13 22 22,500 7.4% 7.5% 4.4% 34 266,625 209,807-3.7 -6,095

13 23 6,100 16.4% 7.2% 7.4% 14 117,120 103,064-4.5 -4,502

14 17 5,800 9.6% 15.7% 16.0% 98 166,170 94,621-7.5 -6,830

14 18 23,000 9.6% 15.7% 16.0% 83 658,950 430,666-9.1 -32,734

14 19 23,000 14.5% 13.5% 14.3% 70 650,900 421,715-6.4 -19,867

14 20 23,000 10.6% 12.2% 10.9% 99 512,900 254,385-1.0 -2,769

14 21 18,500 15.9% 12.7% 8.5% 76 421,800 214,369-5.3 -12,452

14 22 7,100 17.8% 15.8% 10.4% 38 193,120 145,306-0.3 -385

14 23 1,700 17.8% 15.8% 10.4% 34 46,240 36,073

15 19 6,400 13.0% 10.9% 13.9% 119 165,440 72,488-20.0 -17,496

15 20 9,400 13.8% 13.4% 13.4% 79 253,800 152,754-7.6 -9,520

15 21 2,400 13.8% 13.4% 13.4% 60 64,800 45,131-8.6 -2,781

TOTALS: -119,5643,686,7696,828,830 -83,492

36,073

TABLE 3
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Surface Water Usage (direct deliveries and groundwater recharge)

Fresno Irrigation District Surface Water

Participant Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total

Fresno SWTP 9 1,682 1,804 1,934 2,421 2,426 2,523 2,535 2,388 2,086 0 0 19,808

Fresno Recharge 1,775 1,543 1,783 3,194 6,768 9,120 9,826 8,313 3,581 1,871 0 0 47,774

Clovis SWTP 367 498 560 609 1,000 980 1,017 1,017 985 901 0 99 8,033

Clovis Recharge 344 273 338 459 1,157 1,494 1,693 1,663 640 654 37 265 9,017

FID Growers and Recharge Basins 4,196 3,712 4,761 47,331 71,273 65,807 74,146 26,241 4,444 24 -37 1 301,899

Total Fresno Irrigation District 6,691 7,708 9,246 53,527 82,619 79,827 89,205 39,769 12,038 5,536 0 365 386,531

Other Agencies

County of Fresno 0

City of Kerman 0

Malaga County Water District 0 0 0 0 0 0 0 0 0 0 0 0 0

Pinedale County Water District 0 0 0 0 0 0 0 0 0 0 0 0 0

Fresno Metropolitan Flood Control District 0 0 0 0 0 0 0 0 0 0 0 0 0

Bakman Water Company 0 0 0 0 0 0 0 0 0 0 0 0 0

Garfield Water District 2,070

International Water District (3) 1,038

Total 0 0 0 0 0 0 0 0 0 0 0 0 3,108

Notes:

1) Bakman Water Company does not currently perform direct groundwater recharge but provides an annual payment to FID to fund groundwater recharge projects in the area.

Table 4

(all values in acre-feet)

2) Delivery of surface water to FMFCD is included under recharge for the cities of Fresno and Clovis.   Incidental recharge of stormwater also occurs in FMFCD but is 
not quantified herein.
3) Not a participant to the Plan.

G:\Clients\Fresno ID - 1038\10381002 - Fresno Regional 2010 GMP\_DOCUMENTS\Reports\Report Figures 2012\Water Supply Data 2012_Table 1 and 4.xls
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FIGURE 6

GROUNDWATER DEPTH & STORAGE, 1997-2012
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

12 17 14 12S17E14L001MX Madera Irrigation District 241.0 108.6 112.0 116.0 116.0 115.9 120.5

12 17 16 12S17E16A001MX Madera Irrigation District 230.0 113.8 118.0 119.6 118.5 123.8

12 17 18 12S17E18A001MX Madera Irrigation District 220.0

12 17 21 12S17E21H001MX Madera Irrigation District 228.0 121.1

12 17 23 12S17E23D001MX Madera Irrigation District 237.0

12 17 24 12S17E24J001MX Madera Irrigation District 246.0

12 17 26 12S17E26B001MX Madera Irrigation District 235.0 85.7 87.9 88.4 86.0 87.1 87.9

12 17 26 12S17E26R001MX Madera Irrigation District 233.0 78.2 82.6 84.5 84.3 82.8 86.1

12 17 29 12S17E29G001MX Madera Irrigation District 218.0

12 17 31 12S17E31A001MX Madera Irrigation District 212.0

12 17 32 12S17E32G001MX Madera Irrigation District 217.0 87.1 93.1 95.2 94.8 97.8 102.3

12 17 34 12S17E34D001MX Madera Irrigation District 225.0 88.9 92.4 92.5 89.5 92.7 94.6

12 17 35 12S17E35R001MX Madera Irrigation District 239.0 83.7 78.1 132.1

12 17 36 12S17E36K001MX Madera Irrigation District 243.0 76.5 78.3 80.4 78.9 79.0 85.7

12 18 13 12S18E13R001MX Madera Irrigation District 288.0 110.9 110.6 113.7 113.0 115.7 120.2

12 18 16 12S18E16A001MX Madera Irrigation District 268.0 110.6 114.7 108.9 110.8 108.9 117.9

12 18 17 12S18E17L001MX Madera Irrigation District 257.0 102.4

12 18 19 12S18E19H001MX Madera Irrigation District 251.0 91.6 96.1 98.7 98.9 98.3 102.4

12 18 21 12S18E21P001MX Madera Irrigation District 267.0 97.0 103.8 105.1 100.9 102.4 107.4

12 18 25 12S18E25B001MX Madera Irrigation District 284.0

12 18 26 12S18E26L001MX Madera Irrigation District 276.0 94.4 97.6 99.0 98.0 98.0 101.6

12 18 31 12S18E31J001MX Madera Irrigation District 254.0 87.2 83.8 85.4 84.3 84.7

12 18 32 12S18E32E001MX Madera Irrigation District 253.0

12 18 33 12S18E33D001MX Madera Irrigation District 261.0

12 18 34 12S18E34F001MX Madera Irrigation District 269.0 76.4 78.1 80.4

12 18 35 12S18E35G001MX Madera Irrigation District 278.0 88.3 86.5 89.5 88.7 86.0 89.4

12 18 36 12S18E36P001MX Madera Irrigation District 280.0

12 19 20 12S19E20D001MX Madera Irrigation District 293.0 127.3 113.1 118.0 131.5 133.3 134.0

12 19 21 12S19E21B001MX Madera Irrigation District 300.0 123.9 125.1 125.8 127.8

12 19 25 12S19E25E001MX Madera Irrigation District 251.0

12 19 28 12S19E28A001MX Madera Irrigation District 307.5 101.6 102.9 103.1 103.5 102.5 103.6

12 19 29 12S19E29A001MX Madera Irrigation District 301.0 114.8 116.9 131.1 133.0 120.7 125.0

12 19 33 12S19E33P001MX City of Fresno 300.9 94.4 94.6 95.4 95.7 98.6 97.6

12 19 34 12S19E34L001MX City of Fresno 315.4 109.1 111.0 111.4 110.0 139.9

12 19 34 12S19E34P001MX Fresno Irrigation District 317.8

12 19 35 12S19E35Q001MX City of Fresno 323.1 117.2 120.5 129.0 124.0 124.9 126.9

12 19 36 12S19E36J001MX City of Fresno 331.8 139.0 139.2 147.0 147.7 147.9 145.5

12 19 36 12S19E36Q001MX City of Fresno 332.1 140.1 146.9 141.0 141.7 140.2 139.9

12 20 13 12S20E13D001MX California Department of Water Resources 388.0

12 20 14 12S20E14H001MX California Department of Water Resources 372.0

12 20 15 12S20E15A001MX City of Fresno 361.3 141.6 195.9 140.9

12 20 23 12S20E23D001MX City of Fresno 364.4 147.4 148.8 148.2 150.3 149.7

12 20 23 12S20E23M001MX City of Fresno 354.2 140.3 142.2 145.0 141.8

12 20 25 12S20E25E001MX California Department of Water Resources 362.0

12 20 25 12S20E25J001MX California Department of Water Resources 366.0

12 20 26 12S20E26A001MX City of Fresno 373.0 169.5 169.4 173.0 173.2 166.3 172.9

12 20 26 12S20E26D001MX Fresno Irrigation District 370.7

12 20 26 12S20E26K001MX City of Fresno 360.2 159.3 160.0 164.1 154.6

12 20 26 12S20E26P001MX California Department of Water Resources 353.0

12 20 27 12S20E27H001MX City of Fresno 367.0 161.1 163.0 165.2 166.9 175.9 162.8

12 20 27 12S20E27L001MX City of Fresno 358.0 155.0 159.2 159.9 158.0 158.9

12 20 27 12S20E27N001MX City of Fresno 351.0 150.5 151.6 157.7 152.1 152.8 153.6

12 20 32 12S20E32A001MX City of Fresno 346.5 147.4 149.8 146.0 143.0 143.0 143.6

12 20 34 12S20E34K001MX City of Fresno 360.1 150.0 153.1 153.5 151.5 151.0 159.4

12 20 36 12S20E36M001MX City of Fresno 349.9 142.0 161.1 164.1 162.9 162.1 163.4

12 21 16 12S21E16B001MX California Department of Water Resources 400.0

12 21 17 12S21E17D001MX California Department of Water Resources 394.0

12 21 18 12S21E18J001MX California Department of Water Resources 390.0 128.0 128.0 128.1

12 21 19 12S21E19D001MX Fresno Irrigation District 380.0

12 21 19 12S21E19J001MX California Department of Water Resources 376.2 86.0 90.0 91.7

12 21 26 12S21E26M001MX California Department of Water Resources 403.0

12 21 27 12S21E27E001MX California Department of Water Resources 390.0

12 21 29 12S21E29K001MX California Department of Water Resources 379.0 76.3 83.0 85.1 90.1 86.7

12 21 30 12S21E30H001MX California Department of Water Resources 374.0

12 21 31 12S21E31B001MX Fresno Irrigation District 368.8

12 21 31 12S21E31M001MX City of Clovis 361.5 164.8 166.5 170.5 166.0 167.5 167.0

12 21 32 12S21E32K001MX City of Clovis 370.1 168.0 141.0 148.8 167.0 165.0 152.0

12 21 32 12S21E32Q001MX City of Clovis 370.5 150.5 135.0 144.0 152.3 154.0 151.8

12 21 33 12S21E33D001MX California Department of Water Resources 376.0

12 21 33 12S21E33P001MX Fresno Irrigation District 374.2

12 21 33 12S21E33P002MX City of Clovis 371.2 127.0 121.3 130.3 129.0 131.8 127.0

12 21 34 12S21E34D001MX Fresno Irrigation District 387.7 61.3 62.2

12 21 34 12S21E34H001MX California Department of Water Resources 390.0

12 21 35 12S21E35A001MX California Department of Water Resources 402.0 68.1 68.1

12 21 35 12S21E35Q001MX California Department of Water Resources 419.0

12 21 36 12S21E36J001MX California Department of Water Resources 419.0 27.4 27.4

12 22 19 12S22E19N001MX California Department of Water Resources 438.0 21.8

12 22 26 12S22E26L001MX California Department of Water Resources 485.0 53.1 50.1

12 22 32 12S22E32R001MX California Department of Water Resources 438.0

12 22 35 12S22E35N001MX California Department of Water Resources 445.0

13 16 36 13S16E36R001MX Fresno Irrigation District 195.0

13 17 03 13S17E03J001MX Madera Irrigation District 232.0 68.0 75.8 76.0 71.1 70.0 74.7

13 17 04 13S17E04R001MX Madera Irrigation District 222.0 74.3 72.3 65.0 61.0 60.3 77.0
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

13 17 07 13S17E07J001MX Madera Irrigation District 206.0

13 17 09 13S17E09A001MX Madera Irrigation District 220.0 69.8 66.7 66.0

13 17 12 13S17E12J001MX Fresno Irrigation District 244.2 48.1 49.1 48.1 45.1 46.1 51.1

13 17 13 13S17E13H001MX Fresno Irrigation District 48.0 50.0 36.0 44.0 50.0

13 17 19 13S17E19H001MX Fresno Irrigation District 205.3 60.0

13 17 20 13S17E20A001MX Fresno Irrigation District 209.9 45.7 46.7 43.7 46.7

13 17 22 13S17E22B001MX Fresno Irrigation District 221.9 52.5 54.5 51.5 50.5

13 17 25 13S17E25C001MX Fresno Irrigation District 231.8 56.1 56.1 54.1 44.1 53.1 56.1

13 17 27 13S17E27L001MX Fresno Irrigation District 215.6 61.6 51.6 62.6 62.6 58.6

13 17 30 13S17E30J001MX Fresno Irrigation District 203.2 65.2 55.2 65.2 62.2 61.2 72.2

13 17 33 13S17E33M001MX Fresno Irrigation District 210.1 76.4 85.4 81.4 80.4 80.4

13 17 34 13S17E34L001MX Fresno Irrigation District 214.7 67.8 70.8 71.8 69.8 68.8

13 17 36 13S17E36N001MX Fresno Irrigation District 220.6

13 18 03 13S18E03F001MX Madera Irrigation District 265.0

13 18 04 13S18E04H001MX Madera Irrigation District 261.0 69.7 71.1 72.0 71.4 72.1 74.1

13 18 05 13S18E05J001MX Madera Irrigation District 259.0 80.1 79.8 79.1 79.7 75.7 73.1

13 18 06 13S18E06F001MX Madera Irrigation District 246.0 67.6 69.2 70.0 63.6 62.5

13 18 10 13S18E10L001MX Fresno Irrigation District 261.4 58.8 52.8 51.8 49.8 54.8

13 18 11 13S18E11J001MX Fresno Irrigation District 271.5

13 18 12 13S18E12P001MX Fresno Irrigation District 270.8 66.4 62.4 64.4 59.4 61.4

13 18 17 13S18E17A001MX Fresno Irrigation District 253.2 57.0 44.0 51.0 45.0 51.0 55.0

13 18 18 13S18E18A001MX Fresno Irrigation District 57.0 60.0 46.0 57.0 61.0

13 18 18 13S18E18M001MX Fresno Irrigation District 49.0 50.0 46.0 47.0 55.0

13 18 22 13S18E22P002MX Fresno Irrigation District 64.0 67.0 70.0 71.0 66.0

13 18 22 13S18E22R001MX Fresno Irrigation District 67.0 69.0 64.5 63.0 68.0

13 18 23 13S18E23N001MX Fresno Irrigation District 255.1 55.0 54.0 55.0 51.0 49.0 61.0

13 18 25 13S18E25B001MX Fresno Irrigation District 265.9

13 18 25 13S18E25K001MX Fresno Irrigation District 261.0 64.0 63.0 63.0 59.0 61.0 67.0

13 18 27 13S18E27B001MX Fresno Irrigation District 55.0 60.0 55.0 54.0 60.0

13 18 28 13S18E28F001MX Fresno Irrigation District 243.1 52.7 52.7 53.7 48.7 47.7 56.7

13 18 29 13S18E29C001MX Fresno Irrigation District 238.5 53.0 52.0 55.0 38.0 48.0 54.0

13 18 33 13S18E33M001MX Fresno Irrigation District 237.3 59.5 56.5 60.5 57.5 51.5 60.5

13 18 34 13S18E34K001MX Fresno Irrigation District 242.7 51.1 48.1 45.1 42.1 43.1 54.1

13 18 35 13S18E35G001MX Fresno Irrigation District 253.2 63.0 64.0 66.0 62.0 58.0 65.0

13 19 01 13S19E01C001MX City of Fresno 329.3 128.4 131.1 134.0 132.3 129.9 132.7

13 19 01 13S19E01L001MX City of Fresno 312.8 126.7 122.2 123.8 121.0 123.2 126.7

13 19 02 13S19E02M001MX City of Fresno 314.4 115.1 123.3 122.6 120.3 121.9

13 19 06 13S19E06A001MX Fresno Irrigation District 291.2 82.5 83.5 80.5 85.5 82.0 83.5

13 19 07 13S19E07R001MX Fresno Irrigation District 279.4 68.2 57.2 71.2 64.2

13 19 10 13S19E10F001MX City of Fresno 304.4 110.4 107.6 111.6 111.0 113.3 114.8

13 19 10 13S19E10Q001MX City of Fresno 298.0 103.5 102.0 102.0 104.0 104.2 104.8

13 19 11 13S19E11L001MX City of Fresno 304.7 115.0 115.7 118.0 115.0 113.8

13 19 12 13S19E12K001MX City of Fresno 307.9

13 19 14 13S19E14B001MX City of Fresno 300.5

13 19 18 13S19E18E001MX Fresno Irrigation District 273.4

13 19 18 13S19E18E002MX Fresno Irrigation District 274.2 70.4 72.4 72.4 70.4 69.4 73.4

13 19 21 13S19E21D001MX Fresno Irrigation District 282.9

13 19 23 13S19E23E001MX Fresno Irrigation District 284.6 86.0 90.0 85.0 81.0 90.0

13 19 26 13S19E26L001MX City of Fresno 279.3 87.7 86.1 90.0 87.0 82.6 90.4

13 19 27 13S19E27R001MX Fresno Irrigation District 390.0

13 19 29 13S19E29A001MX Fresno Irrigation District 266.9 68.7 71.7 72.7 73.7 71.7 68.7

13 19 29 13S19E29D001MX Fresno Irrigation District 268.2 69.3 72.3 73.3 72.3 71.3 77.3

13 19 29 13S19E29E001MX Fresno Irrigation District 268.0

13 20 01 13S20E01G001MX City of Fresno 348.4 161.2 163.0 158.5

13 20 02 13S20E02G001MX City of Fresno 345.2 104.2

13 20 03 13S20E03H001MX City of Fresno 333.4 139.0

13 20 05 13S20E05B001MX City of Fresno 338.7 146.2 145.2 148.3 145.0 145.6 147.5

13 20 06 13S20E06H001MX City of Fresno 329.3 147.6 148.3 148.0 148.0 137.5

13 20 06 13S20E06M001MX City of Fresno 326.5 137.4 137.9 138.3

13 20 09 13S20E09L001MX City of Fresno 321.6 139.8 136.1 139.0 138.2 142.2 136.4

13 20 10 13S20E10Q001MX City of Fresno 327.5 147.0 147.4 147.0 146.5 142.4

13 20 11 13S20E11L001MX City of Fresno 329.2 152.8 153.7 152.0 148.7 150.0

13 20 12 13S20E12H001MX Fresno Irrigation District 343.4

13 20 13 13S20E13C001MX City of Fresno 335.2 128.1 151.8 153.4 153.0 140.4 138.8

13 20 13 13S20E13H001MX City of Fresno 335.6 138.0 149.8 150.1 106.0 135.1 134.9

13 20 14 13S20E14L001MX City of Fresno 312.9 143.0 145.2 140.3 144.0 141.3 139.6

13 20 16 13S20E16Q001MX City of Fresno 312.4 138.9 139.6 139.7 135.0 131.3 134.1

13 20 17 13S20E17A001MX City of Fresno 319.9 142.5

13 20 17 13S20E17J001MX City of Fresno 317.0 132.0 136.1 136.6 136.0 135.7 137.5

13 20 17 13S20E17L001MX City of Fresno 319.0 134.9 136.1 135.4

13 20 18 13S20E18E001MX City of Fresno 304.0 116.8 118.0 118.1 119.5 119.6 120.5

13 20 19 13S20E19C001MX City of Fresno 307.6 118.5 121.2 124.0 124.5 123.8

13 20 20 13S20E20J001MX City of Fresno 304.4 128.0 128.5 126.0 138.3 123.1

13 20 20 13S20E20R001MX City of Fresno 300.2 121.0 122.4 119.0 115.8 117.1

13 20 22 13S20E22H001MX City of Fresno 320.6 143.8 146.1 141.5 141.9

13 20 23 13S20E23B001MX City of Fresno 324.7 141.0 151.1 144.8 142.9 142.9

13 20 23 13S20E23J001MX City of Fresno 322.2 133.3 142.5 143.0 133.0 131.5 134.1

13 20 25 13S20E25G001MX City of Fresno 321.9 134.9 137.1 135.0 131.0 130.4 132.2

13 20 26 13S20E26P001MX City of Fresno 307.9 127.9 130.2 128.2 129.8 124.2

13 20 27 13S20E27C001MX City of Fresno 310.1 134.5 134.0 136.7 131.5 130.9

13 20 28 13S20E28C001MX City of Fresno 307.0 130.5 132.1 128.0 125.2 125.8

13 20 28 13S20E28N001MX City of Fresno 299.5 109.9 115.8 113.0 112.8 111.1

13 20 28 13S20E28R001MX City of Fresno 300.8
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

13 20 30 13S20E30B001MX City of Fresno 304.0 117.1 121.9 122.1 119.0 118.1 117.1

13 20 31 13S20E31D001MX City of Fresno 292.4 102.2 108.0 104.0 102.5 103.6

13 20 32 13S20E32D001MX City of Fresno 293.3 103.4 107.4 111.1 107.0 106.9 105.5

13 20 32 13S20E32K001MX City of Fresno 292.1 106.1 136.3 109.0 107.3 106.1

13 20 36 13S20E36P001MX City of Fresno 306.5 117.6 121.0 113.0

13 21 02 13S21E02E001MX California Department of Water Resources 382.0

13 21 05 13S21E05E001MX City of Clovis 364.6 164.0 159.0 167.0 166.5 169.8 170.0

13 21 05 13S21E05J001MX City of Clovis 361.3

13 21 06 13S21E06H001MX City of Clovis 358.0 164.0

13 21 06 13S21E06P001MX City of Clovis 354.8 155.0 155.8 159.0 154.0 155.5 154.5

13 21 07 13S21E07G001MX City of Clovis 345.8

13 21 07 13S21E07P001MX City of Clovis 345.0 144.0 148.5 150.3 148.0 146.3 145.0

13 21 08 13S21E08F001MX City of Clovis 349.0

13 21 08 13S21E08J001MX City of Clovis 355.0 142.0 149.0 140.0 146.0 146.8

13 21 09 13S21E09C001MX City of Clovis 360.7 133.8 130.0 139.0 134.0 132.3

13 21 09 13S21E09D001MX City of Clovis 359.9

13 21 09 13S21E09R001MX City of Clovis 365.0 140.3 152.5 143.8 130.3 147.8 157.0

13 21 10 13S21E10G001MX City of Clovis 373.1 105.3 103.5 107.0 105.8 107.5 109.5

13 21 11 13S21E11A001MX California Department of Water Resources 386.0 61.6

13 21 11 13S21E11D001MX Fresno Irrigation District 379.0

13 21 14 13S21E14D001MX Fresno Irrigation District 378.0

13 21 14 13S21E14R001MX California Department of Water Resources 370.0 45.3

13 21 15 13S21E15H001MX City of Clovis 377.4

13 21 15 13S21E15L001MX City of Clovis 357.0 134.3 154.0 158.5 129.8 137.0 166.0

13 21 16 13S21E16M001MX City of Clovis 354.8 148.0 143.0 157.8 146.3 150.0 154.0

13 21 16 13S21E16N001MX City of Clovis 347.6 124.0 123.8 128.0 127.0 124.8

13 21 16 13S21E16N002MX City of Clovis 347.0 123.3 125.5 131.0 128.0 127.0 128.0

13 21 16 13S21E16P001MX City of Clovis 354.7 122.5 130.5 133.3 127.0 128.0 133.8

13 21 17 13S21E17J001MX City of Clovis 355.0

13 21 17 13S21E17Q001MX City of Clovis 345.5 127.0 130.0 134.0 133.5 131.8 132.0

13 21 17 13S21E17Q002MX City of Clovis 349.4 130.5 133.5 138.0 137.3 135.5 136.3

13 21 18 13S21E18H001MX City of Clovis 343.0 134.0 139.0 141.8 141.0 139.0 137.5

13 21 19 13S21E19E001MX City of Fresno 334.8 133.0 139.0 139.9 137.0 129.8 132.5

13 21 20 13S21E20A001MX City of Clovis 347.0 126.3 126.3 131.5 130.0 128.5 131.5

13 21 20 13S21E20A002MX City of Clovis 347.0 128.3 128.0 134.0 133.3 131.8 131.5

13 21 20 13S21E20F001MX City of Clovis 338.0 133.5 136.5 145.5 140.5 141.0 143.0

13 21 21 13S21E21E001MX City of Clovis 347.0 121.5 124.8 131.0 127.8 126.0 127.8

13 21 21 13S21E21E002MX City of Clovis 347.0 118.5

13 21 21 13S21E21P001MX City of Fresno 340.0 102.3 101.9 102.5 108.1 106.5

13 21 22 13S21E22C001MX California Department of Water Resources 369.0

13 21 23 13S21E23D001MX Fresno Irrigation District 362.0

13 21 23 13S21E23R001MX California Department of Water Resources 357.0 44.7

13 21 24 13S21E24J001MX Fresno Irrigation District 370.8 41.6 42.6 44.6 41.6 40.6 44.6

13 21 25 13S21E25N001MX California Department of Water Resources 354.0 52.7 57.9

13 21 26 13S21E26M001MX Fresno Irrigation District 348.1 55.3 57.3 58.3 57.3 58.3 60.3

13 21 27 13S21E27N001MX California Department of Water Resources 339.0

13 21 28 13S21E28G001MX City of Fresno 338.7 113.0 115.2 124.3 142.2 119.2 119.2

13 21 29 13S21E29H001MX City of Fresno 335.3 120.3 127.3 124.4

13 21 30 13S21E30P001MX City of Fresno 318.9 124.1

13 21 30 13S21E30Q001MX City of Clovis 370.0 160.3 162.8

13 21 31 13S21E31E001MX City of Fresno 312.2 117.1 123.0 124.7 119.0 119.4 118.9

13 21 32 13S21E32G001MX City of Fresno 327.7 114.1 117.8 117.4 102.0 122.2 130.9

13 21 33 13S21E33N001MX California Department of Water Resources 328.0

13 21 34 13S21E34H001MX California Department of Water Resources 342.0

13 21 36 13S21E36H001MX California Department of Water Resources 351.0

13 22 02 13S22E02Q001MX California Department of Water Resources 444.9

13 22 03 13S22E03B001MX California Department of Water Resources 434.0 24.9 26.4

13 22 05 13S22E05A001MX California Department of Water Resources 420.0

13 22 06 13S22E06H001MX California Department of Water Resources 415.0

13 22 07 13S22E07R001MX Fresno Irrigation District 391.6 46.5 47.5 49.5 50.5 45.5 48.5

13 22 09 13S22E09N001MX California Department of Water Resources 403.0

13 22 13 13S22E13A001MX Fresno Irrigation District 436.6 10.3 11.3 16.3 5.3

13 22 14 13S22E14B001MX California Department of Water Resources 434.0 32.0

13 22 15 13S22E15R001MX California Department of Water Resources 414.0

13 22 20 13S22E20A001MX California Department of Water Resources 380.0 20.0 20.6 15.2 16.9 22.1

13 22 21 13S22E21D001MX Fresno Irrigation District 400.8

13 22 22 13S22E22R001MX California Department of Water Resources 393.0 30.2 33.7 34.1 27.9 33.5

13 22 23 13S22E23F001MX California Department of Water Resources 405.0

13 22 23 13S22E23R001MX California Department of Water Resources 405.0 23.4 23.7 12.1 15.9 22.8

13 22 27 13S22E27R001MX Fresno Irrigation District 390.0

13 22 28 13S22E28B001MX California Department of Water Resources 385.3

13 22 29 13S22E29M001MX California Department of Water Resources 374.0

13 22 31 13S22E31N001MX Fresno Irrigation District 356.5 51.5 48.5 52.5 47.5 47.5 51.5

13 22 32 13S22E32A001MX Fresno Irrigation District 370.8 40.7 40.7 43.7 34.7

13 22 34 13S22E34R001MX California Department of Water Resources 384.0 35.3 45.4

13 23 19 13S23E19N001MX Fresno Irrigation District 410.3 18.0

13 23 30 13S23E30B001MX Fresno Irrigation District 410.8 8.2 9.2 8.2 3.2 5.2 11.2

13 23 33 13S23E33B001MX Fresno Irrigation District 431.8 16.9 15.9 24.9 8.0 13.9 16.9

14 16 12 14S16E12A001MX Fresno Irrigation District 188.4

14 17 04 14S17E04R001MX Fresno Irrigation District 205.2

14 17 05 14S17E05C001MX Fresno Irrigation District 202.9 89.0 65.0 84.0 90.0 92.0 97.0

14 17 06 14S17E06B001MX Fresno Irrigation District 196.5 85.0 87.0 88.0 89.0 89.0 99.0

14 17 11 14S17E11H001MX Fresno Irrigation District 214.4
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

14 17 28 14S17E28A001MX James Irrigation District 195.0

14 17 29 14S17E29E001MX James Irrigation District 185.0

14 17 31 14S17E31R001MX James Irrigation District 180.0

14 17 32 14S17E32R001MX James Irrigation District 184.5

14 17 33 14S17E33A001MX James Irrigation District 191.0

14 17 34 14S17E34A001MX James Irrigation District 197.0

14 17 35 14S17E35A001MX James Irrigation District 200.0

14 17 36 14S17E36A001MX James Irrigation District 207.0

14 18 02 14S18E02B001MX Fresno Irrigation District 249.7 62.1 61.1 63.1 53.1 66.1

14 18 03 14S18E03B001MX Fresno Irrigation District 245.6 58.1 60.1 59.1 58.1 49.1 64.1

14 18 03 14S18E03G001MX Fresno Irrigation District 68.0 53.0 37.0 44.0 67.0

14 18 03 14S18E03K001MX Fresno Irrigation District 77.0 74.0 71.0 70.0 80.0

14 18 03 14S18E03L001MX Fresno Irrigation District 239.1 61.0 63.0 65.0 46.0 50.5 63.0

14 18 04 14S18E04B001MX Fresno Irrigation District 239.3

14 18 04 14S18E04G001MX Fresno Irrigation District 238.4 60.3 57.3 62.3 54.3 51.3 62.3

14 18 04 14S18E04J001MX Fresno Irrigation District 237.9 63.0 67.0 54.0 55.0 51.0 60.0

14 18 05 14S18E05D001MX Fresno Irrigation District 230.5 61.2 64.2 67.2 65.2

14 18 06 14S18E06P001MX Fresno Irrigation District 224.2 70.3 71.3 75.3 75.3 76.3 73.3

14 18 09 14S18E09H001MX Fresno Irrigation District 236.3 67.2 66.2 70.2 68.2 61.2 70.2

14 18 09 14S18E09L001MX Fresno Irrigation District 229.2 67.2 67.2 72.2 70.2

14 18 09 14S18E09M001MX Fresno Irrigation District 226.3 69.2 67.2 75.2 73.2 68.2 71.2

14 18 10 14S18E10A001MX Fresno Irrigation District 243.6 66.0 66.0 69.0 69.0 58.0 70.0

14 18 10 14S18E10C001MX Fresno Irrigation District 240.3 64.0 64.0 63.0 58.0 59.0 70.0

14 18 10 14S18E10D001MX Fresno Irrigation District 234.7 66.3 62.3 67.3 60.3 54.3 67.3

14 18 10 14S18E10K001MX Fresno Irrigation District 240.8 67.5 67.5 71.5 69.5 62.5 74.5

14 18 15 14S18E15M001MX Fresno Irrigation District 230.9 73.0 75.0 80.0 77.0 73.0 80.0

14 18 18 14S18E18E001MX James Irrigation District 214.0

14 18 19 14S18E19A001MX Fresno Irrigation District 215.9 85.7 80.7 87.7 88.7 128.7 98.7

14 18 21 14S18E21L001MX Fresno Irrigation District 223.4

14 18 26 14S18E26C001MX Fresno Irrigation District 228.4 74.0 77.0 80.0 75.0 115.0 94.0

14 18 28 14S18E28Q001MX Fresno Irrigation District 226.3 105.1 109.1 111.1 112.1 124.1

14 18 29 14S18E29A001MX James Irrigation District 220.5

14 18 32 14S18E32D001MX Fresno Irrigation District 212.3 112.7 116.7 122.7 121.7

14 18 33 14S18E33C001MX Fresno Irrigation District 220.1

14 19 03 14S19E03Q001MX Fresno Irrigation District 264.7 64.8 59.8 66.8 72.8 96.8 76.8

14 19 04 14S19E04R001MX Fresno Irrigation District 262.4

14 19 06 14S19E06A001MX Fresno Irrigation District 254.8 54.2 60.2 63.2 57.2 59.2 66.2

14 19 07 14S19E07D001MX Fresno Irrigation District 248.3

14 19 11 14S19E11L001MX Fresno Irrigation District 272.7 71.8 81.8 78.8 78.8 80.8 84.8

14 19 15 14S19E15G001MX Fresno Irrigation District 252.6

14 19 17 14S19E17C001MX Fresno Irrigation District 249.9 57.9 62.9 59.9 63.9 67.9 65.9

14 19 18 14S19E18G001MX Fresno Irrigation District 243.6 62.0 66.0 68.0 65.0 63.0 68.0

14 19 18 14S19E18N001MX Fresno Irrigation District 238.8 62.2 63.2 66.2 66.2 68.2 70.2

14 19 20 14S19E20D001MX Fresno Clovis Waste Water Sewage Treatment 244.1 59.4 63.2 64.9 61.6 56.0 66.1

14 19 20 14S19E20N001MX Fresno Clovis Waste Water Sewage Treatment 238.7 51.9 56.0 63.5 52.9 43.8 64.6

14 19 21 14S19E21M001MX Fresno Clovis Waste Water Sewage Treatment 249.9 45.4 36.1 43.9 35.8 42.5 70.9

14 19 21 14S19E21P001MX Fresno Clovis Waste Water Sewage Treatment 243.7 32.8 32.4 39.1 34.2 49.7 58.3

14 19 22 14S19E22G001MX Fresno Clovis Waste Water Sewage Treatment 251.5 57.5 55.6 61.3 56.5 61.0 65.1

14 19 23 14S19E23B001MX Fresno Clovis Waste Water Sewage Treatment 258.2 64.5 66.1 68.2 66.4 65.3 70.1

14 19 23 14S19E23Q001MX Fresno Clovis Waste Water Sewage Treatment 254.4 63.7 66.2 69.2 66.6 65.0 70.6

14 19 26 14S19E26D001MX Fresno Irrigation District 251.5 54.0 58.0 59.0 57.0 68.0 70.0

14 19 26 14S19E26Q001MX Fresno Clovis Waste Water Sewage Treatment 250.1 68.3 72.2 74.9 72.0 72.4 79.4

14 19 27 14S19E27K001MX Fresno Clovis Waste Water Sewage Treatment 250.9 44.1 42.5 50.8 45.9 49.0 56.4

14 19 28 14S19E28M001MX Fresno Clovis Waste Water Sewage Treatment 248.9 41.6 52.3 50.8 51.4 38.8 59.7

14 19 32 14S19E32D001MX Fresno Irrigation District 234.4 64.2 58.2 69.2 108.2 109.2

14 19 33 14S19E33D001MX Fresno Irrigation District 239.5 46.0 51.0 46.0 53.0 55.0 60.0

14 20 01 14S20E01J001MX City of Fresno 312.6 115.7 119.1 114.0 116.0 115.2

14 20 02 14S20E02J001MX City of Fresno 302.4 114.9 117.0 111.9 114.5 112.9

14 20 03 14S20E03C001MX City of Fresno 296.5 116.6 108.8 109.3 120.5 116.3 114.1

14 20 03 14S20E03J001MX City of Fresno 295.2

14 20 03 14S20E03M001MX City of Fresno 293.8 111.3 114.0 111.5 112.2

14 20 04 14S20E04E001MX City of Fresno 287.0 122.4 126.2 123.0 123.1 124.8

14 20 04 14S20E04F001MX City of Fresno 288.0 148.8 114.0 94.9 91.9

14 20 08 14S20E08H001MX City of Fresno 279.1 101.1 96.9 93.0 93.2 93.8

14 20 08 14S20E08R001MX City of Fresno 279.9 100.1 95.3 81.0 90.0 94.1

14 20 10 14S20E10M001MX City of Fresno 291.4 103.1 102.0 97.0 100.8 102.5

14 20 11 14S20E11F001MX City of Fresno 295.4 104.6 106.5 113.8 104.3 104.8

14 20 13 14S20E13F001MX City of Fresno 291.8 86.5 93.0 74.0

14 20 14 14S20E14L001MX City of Fresno 288.1 88.0 88.0 85.0 87.4

14 20 16 14S20E16A001MX City of Fresno 283.4 100.1 96.6 93.0 95.1 97.9

14 20 19 14S20E19A001MX Fresno Irrigation District 267.4 73.0 75.0 76.0 73.0 76.5 77.0

14 20 22 14S20E22J001MX City of Fresno 282.5 75.4 74.0

14 20 24 14S20E24K001MX City of Fresno 294.7 70.0 73.5 74.0 74.0 77.9 80.9

14 20 31 14S20E31D001MX Fresno Irrigation District 258.1 66.2 75.2 70.2 71.2 85.2

14 20 33 14S20E33F001MX Fresno Irrigation District 271.1 61.7

14 20 36 14S20E36A001MX Malaga Water District 289.7

14 21 03 14S21E03D001MX Fresno Irrigation District 333.0

14 21 04 14S21E04D001MX City of Fresno 324.4 120.6 118.0

14 21 06 14S21E06E001MX City of Fresno 310.1 112.7 117.1 110.8 116.1 113.2

14 21 06 14S21E06Q001MX City of Fresno 309.6 110.9 111.3 108.0 109.4 97.3

14 21 07 14S21E07M001MX City of Fresno 302.8 95.0

14 21 08 14S21E08A001MX City of Fresno 320.5 99.8 100.6 103.1 100.0 104.1

14 21 08 14S21E08J001MX City of Fresno 317.1 141.1 95.0 101.6
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

14 21 09 14S21E09C001MX City of Fresno 320.1 87.0 150.0

14 21 09 14S21E09R001MX City of Fresno 316.9 70.3 67.7 70.0

14 21 11 14S21E11L001MX Fresno Irrigation District 334.2 60.4 60.4 61.4 62.4 62.4 69.4

14 21 17 14S21E17E001MX City of Fresno 307.5 95.6 97.0 100.9

14 21 17 14S21E17N001MX City of Fresno 314.5

14 21 22 14S21E22D001MX Fresno Irrigation District 317.8 58.2 59.2 59.7 61.2 61.2

14 21 26 14S21E26A001MX Consolidated Irrigation District 329.9 52.3 54.9 57.2 53.5 57.0

14 21 27 14S21E27A001MX Consolidated Irrigation District 321.2 55.3 57.7 57.8 57.3 61.2

14 21 29 14S21E29D001MX Fresno Irrigation District 302.0 34.0 49.0 18.0 29.0

14 21 30 14S21E30E001MX Malaga Water District 285.2

14 21 30 14S21E30L001MX Malaga Water District 290.7

14 21 30 14S21E30P001MX Malaga Water District 290.1

14 21 32 14S21E32H001MX Fresno Irrigation District 306.7

14 21 35 14S21E35J001MX Consolidated Irrigation District 324.6 44.8 47.5 51.0 51.5 51.6

14 22 03 14S22E03C001MX Fresno Irrigation District 379.7 35.9

14 22 06 14S22E06A001MX Fresno Irrigation District 362.2 48.9 49.9 54.9 53.9 46.9

14 22 08 14S22E08N001MX Fresno Irrigation District 349.7 48.0 48.0 47.0 46.0 48.0 48.0

14 22 09 14S22E09G001MX Consolidated Irrigation District 365.2

14 22 14 14S22E14B001MX Consolidated Irrigation District 374.4 35.6 37.1 29.2 29.6 28.3

14 22 18 14S22E18A001MX Consolidated Irrigation District 348.8 45.9 49.8

14 22 22 14S22E22N001MX Consolidated Irrigation District 354.6 34.6 38.2 34.8 32.1 35.5

14 22 23 14S22E23R001MX Consolidated Irrigation District 366.2 38.8 40.2 34.9 34.8 38.5

14 22 29 14S22E29D001MX Consolidated Irrigation District 341.9 41.8 46.2 39.0 36.6 35.2

14 22 34 14S22E34J001MX Consolidated Irrigation District 339.0 35.2 43.0 39.0 34.7 41.5

14 23 04 14S23E04M001MX Fresno Irrigation District 396.0

14 23 06 14S23E06C001MX Fresno Irrigation District 409.4 32.6 33.6 32.6 33.6

15 17 02 15S17E02B001MX James Irrigation District 198.0 155.6 157.5

15 17 05 15S17E05C001MX James Irrigation District 181.0

15 17 07 15S17E07J001MX James Irrigation District 175.0

15 17 11 15S17E11A001MX James Irrigation District 195.0

15 17 12 15S17E12A001MX James Irrigation District 198.0

15 17 13 15S17E13R001MX James Irrigation District 193.0 177.7 182.6 186.9 198.1 183.5 188.2

15 17 15 15S17E15J001MX James Irrigation District 187.0 175.2 161.4 169.1 164.8 168.1 177.8

15 17 18 15S17E18B001MX James Irrigation District 173.0 104.2 109.0 103.3 128.5

15 17 20 15S17E20C001MX James Irrigation District 176.0 120.1 123.7 121.0

15 17 21 15S17E21R001MX James Irrigation District 180.0 160.1 168.4 178.2

15 17 22 15S17E22J001MX James Irrigation District 186.0 170.5 173.1 185.4 177.1 175.8

15 18 02 15S18E02A001MX Fresno Irrigation District 222.7 115.8 118.8 120.8 123.8 117.8 123.8

15 18 03 15S18E03R001MX James Irrigation District 217.0 138.8 152.2 150.1 147.9 151.2 156.2

15 18 04 15S18E04A001MX James Irrigation District 216.0

15 18 06 15S18E06A001MX James Irrigation District 207.0

15 18 07 15S18E07A001MX James Irrigation District 204.0

15 18 10 15S18E10N001MX James Irrigation District 209.0

15 18 17 15S18E17C001MX James Irrigation District 203.0

15 18 17 15S18E17R001MX James Irrigation District 200.6

15 18 19 15S18E19R001MX James Irrigation District 195.5 201.7 206.8 204.7 96.3 110.5

15 19 02 15S19E02M001MX Fresno Irrigation District 242.9 75.3 80.3 81.3 85.3

15 19 08 15S19E08A001MX Fresno Irrigation District 234.0

15 19 12 15S19E12C001MX Fresno Irrigation District 249.5

15 19 13 15S19E13D001MX Consolidated Irrigation District 249.6 89.6 99.2 95.0 95.8 102.8

15 19 14 15S19E14M001MX Fresno Irrigation District 241.3 104.5 109.5 113.5 103.5 125.5

15 19 24 15S19E24M001MX Fresno Irrigation District 246.6

15 19 25 15S19E25C001MX Consolidated Irrigation District 246.1 114.1 120.6 120.8 114.5 127.3

15 20 01 15S20E01J001MX Fresno Irrigation District 292.7 52.8 61.8 59.8 58.8 60.8

15 20 01 15S20E01R001MX Fresno Irrigation District 290.1 54.0 58.0 61.0 59.0 59.0 63.0

15 20 02 15S20E02N001MX Fresno Irrigation District 279.6 60.2 65.2 72.2 66.2 66.2 70.2

15 20 03 15S20E03A001MX Fresno Irrigation District 279.6 59.0 62.0 59.0

15 20 05 15S20E05E001MX Fresno Irrigation District 260.8 62.4 71.4 75.4 68.4 68.4

15 20 07 15S20E07Q001MX Fresno Irrigation District 252.2 73.3 80.3 84.3 80.3 80.3 89.3

15 20 09 15S20E09K001MX Fresno Irrigation District 270.9 70.1 73.1 73.1 79.1

15 20 12 15S20E12F001MX Fresno Irrigation District 288.9 60.5 67.5 62.5 62.5 64.5

15 20 13 15S20E13D001MX Consolidated Irrigation District 283.4

15 20 13 15S20E13E001MX Fresno Irrigation District 282.1 58.0 63.0 67.0 66.0 65.0

15 20 15 15S20E15D001MX Consolidated Irrigation District 272.8 69.7 75.7 76.0 74.8 80.5

15 20 17 15S20E17D001MX Consolidated Irrigation District 261.5

15 20 19 15S20E19R001MX Consolidated Irrigation District 255.3 98.0 102.9 106.5 103.7 102.8

15 20 25 15S20E25D001MX Consolidated Irrigation District 275.2 70.2 76.6 78.9

15 20 28 15S20E28A001MX Consolidated Irrigation District 265.0 83.9 89.8 78.8 98.4

15 21 03 15S21E03D001MX Consolidated Irrigation District 313.4 43.8 56.9

15 21 06 15S21E06B001MX Fresno Irrigation District 297.1 77.0 77.0 76.0 76.0

15 21 10 15S21E10M001MX Fresno Irrigation District 305.7 47.0 51.0 55.5 50.0 51.0

15 21 14 15S21E14A001MX Consolidated Irrigation District 318.8 49.4 51.1

15 21 15 15S21E15D001MX Consolidated Irrigation District 300.5 48.4 54.7 53.7 51.6 56.4

15 21 17 15S21E17D001MX Consolidated Irrigation District 292.2 47.9 49.8

15 21 22 15S21E22E001MX Consolidated Irrigation District 302.8 53.2 58.8 61.6 55.1 61.2

15 21 28 15S21E28A001MX Consolidated Irrigation District 304.5 35.7 41.8 41.6 34.7 41.6

15 21 30 15S21E30A001MX Consolidated Irrigation District 286.4 59.0 63.8 65.0 62.7 65.9

15 22 01 15S22E01A001MX Consolidated Irrigation District 352.4 35.3 37.5

15 22 06 15S22E06A001MX Consolidated Irrigation District 334.0 39.2 46.4 44.0 41.0 43.7

15 22 11 15S22E11R001MX Consolidated Irrigation District 347.3 31.1 30.9 28.6 28.0 26.7

15 22 15 15S22E15D001MX Consolidated Irrigation District 338.3 40.1 46.3 42.6 37.2 42.5

15 22 17 15S22E17D001MX Consolidated Irrigation District 325.1 38.9 41.4 45.2 45.0 45.8

15 22 26 15S22E26A001MX Consolidated Irrigation District 338.7
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APPENDIX A

Groundwater Level Data (Depth to Water Surface) - Wells Measured Annually  (Datum NAVD 88)

Ground JAN JAN JAN JAN SPRING SPRING

Town. Ran. Sec. Well I.D. AGENCY Elev at Well 2008 2009 2010 2011 2012 2013

15 22 27 15S22E27D001MX Consolidated Irrigation District 327.8 44.5 50.3 47.2 41.7 48.0

15 22 29 15S22E29D001MX Consolidated Irrigation District 326.8 36.5 38.9 43.0 39.3 40.0
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Published for Fresno Irrigation District Water Users             March 2014        

Drought Will Reduce 

FID’s Summer Water 
Grower 

Meetings 

Scheduled 
Drought And Water 

Quality Top Agenda 
Two meetings for Fresno 

Irrigation District growers 
have been scheduled for later 
this month. 

Both sessions will focus on 
the drought and what expected 
limited runoff will mean to 
FID’s water deliveries.  

The latest water informa-
tion will be presented. Details 
on new laws will be discussed. 

Also on the agenda will be  
an important Kings River Water 
Quality Coalition presentation on 
requirements and deadlines for 
grower action under the  Central 
California Regional Water Qual-
ity Control Board’s Irrigated 
Lands Regulatory Program. 
Growers will be able to sign up 
for the coalition at these meet-
ings. (Please see story on Page 2.) 

Sessions will be held: 

 In Kerman at 8 a.m. 
March 25 in the Kerman 
Community Center.  

 In Easton at 8 a.m. March 
27  in the Net Café.  

Despite soaking rain and high elevation 
mountain snow produced by a pair of late Feb-
ruary storms, drought conditions remaining 
stubbornly entrenched across California are 
leading toward what could be a very short 
Fresno Irrigation District water delivery season 
this summer. 

The FID Board of Directors and staff will 
continue to track the situation and will make a 
determination later. However, they are targeting 
deliveries in the month of July. 

“If some more storm activity like what we 
had in late February continues this spring, our 
board and staff hope we’ll be able to advance 
the delivery starting date,” said General Man-
ager Gary Serrato, “but right now the water 
supply just isn’t there.” 

(Continued on back page) 

District Provides Water Banking 

Help For 4 Small Communities 
The Fresno Irrigation Dis-

trict is playing a pivotal role in 

making sure several small 

eastern San Joaquin Valley 

cities and towns will receive 

drinking water this year, even 

though those communities’ 

principal Central Valley Pro-

ject supply source has dried 

up. 

FID was asked recently by 

U.S. Bureau of Reclamation 

officials to bank a small 

amount of CVP water – up to 

12,500 acre-feet that had been 

stored in Millerton Lake be-

hind Friant Dam as a result of 

earlier-than-originally-planned 

suspension of San Joaquin 

River Restoration Program 

interim flow releases.  

The water now being 

stored in FID’s banking facili-

ties west of Fresno will be 

used as an emergency health 

and safety water supply by 

four small East Side communi-

ties that have lost their drink-

ing water because of a zero 

appropriation of Central Val-

ley Project for all Friant-Kern 

Canal users. 

“This emergency arrange-

ment has no adverse impacts 

on FID’s water supply and 

entitlement or that of any other 

member of the Kings River 

Water Association,” said Gary 

Serrato, FID General Manager.  

“The water is simply being 

made available by Reclama-

tion to the District to bank 

under its current programs and 

facilities through an exchange. 

It will then be made available 

to the small communities 

throughout the year.” 
(Continued on back page) 

POND ENLARGEMENT 

A new levee is compacted during the Fresno 

Irrigation District’s enlargement of Pursell 

Pond, one of several new FID improvement pro-

jects.          Please see story on Page 3. 
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Districts 

Join Forces 

To Conserve 
 Fresno, James Work 

 On Recharge Project 
Another major water pro-

ject aimed at conserving and 

improving supplies will be 

developed by the Fresno and 

James irrigation districts. 

The Upper Kings Inte-

grated Regional Water Man-

agement Authority, of which 

both FID and JID are mem-

bers, has been granted approxi-

mately $3.4 million in state 

Proposition 84 bond funds to 

develop the first phase of the 

FID Southwest Groundwater  

Project. 

The project, which has a 

$1.16 million cost share, is one 

of five Upper Kings Authority 

projects for which applications 

were granted.  

In all, the Kings River is 

receiving 100% of its re-

quested funds, some $8.734 

million. 

FID Assistant General 

Manager for Operations Bill 

Stretch said the project’s pri-

mary purpose is to halt, and 

ultimately reverse, a long-

standing groundwater overdraft 

condition existing in the area 

west of Raisin City. 

It will employ unused re-

gional flood water supplies 

available to FID and provide 

for sustainable management of 

surface and groundwater.  

“What makes this such a 

novel project are the location 

and the cooperation,” Stretch 

said. 

The banking project is to be 

located in an area that has no 

surface supplies and relies ex-

clusively on groundwater to 

meet demands of agriculture.  

The area is dominated by a 

large pumping depression to 

the south which is located in 

and around the Raisin City 

Water District (RCWD).  

To help correct this prob-

lem, FID and JID have joined 

in cooperatively pursuing the 

development at a site six miles 

south of Kerman, between FID 

and JID, but within the region 

of the groundwater depression.  

“This project will allow the 

two districts to utilize flood 

water supplies that would oth-

erwise leave the region,” 

Stretch said.  

James is a Central Valley 

Project contractor on the val-

ley’s West Side and also has a 

pair of large wellfields. Like 

FID, James has undertaken an 

aggressive groundwater con-

servation program in recent 

years to make use of Kings 

River flood release flows when 

available.  

Ultimately, the project will 

include conveyance capacity 

improvements along FID’s 

Lower Dry Creek Canal and 

JID’s McMullin Grade Canal. 

The conservation site will 

eventually cover 160 acres. 

However, only about 60 

acres at an existing FID flood-

rights area will be developed in 

the first phase, along with 

channel improvements along 

the lower three miles of the 

Lower Dry Creek Canal. 

The districts expect the 

total project’s cost would be 

about $20 million. Due to 

funding limitations, completion 

in phases will be pursued. 

When built out, the project 

is projected to create an aver-

age annual water supply of 

10,000-15,000 acre-feet.  

Utilizing existing JID 

wells, the first phase is ex-

pected to provide an annual 

average water supply of ap-

proximately 5,500 acre-feet 

that would be delivered to JID, 

and provide approximately 270 

acre-feet of flood water surface 

storage in its basins.  

 
IRRIGATED LANDS REGULATORY PROGRAM 

Growers Facing May 19 

Deadline To Sign Up Farms 
An important deadline for taking action 

mandated by a state agency is rapidly nearing 

for farm owners and operators within the 

Fresno Irrigation District. 

Growers have until May 19 to take  im-

portant steps to comply with new water qual-

ity protection mandates enacted over the past 

several months by the Central California Re-

gional Water Quality Control Board’s Irri-

gated Lands Regulatory Program.  

Those attending either of two Fresno Irri-

gation District grower meetings in Easton and 

Kerman later this month can enroll at that 

time. Presentations will be made about the 

Irrigated Lands program. (Please see story, 

front page.) 

The rules cover all irrigated farmland 

within the Tulare Lake Basin and includes 

much of the south valley south of the San 

Joaquin River.  

All of the Fresno Irrigation District is af-

fected. 

Any land being irrigated is assumed by the 

Regional Board to have potential to discharge 

into groundwater. Owners or operators of 

each irrigated parcel, regardless of its size, 

must comply with the requirements. 

The May 19 deadline is a requirement for 
growers or farm operators to join the Kings 
River Water Quality Coalition and enroll all 
irrigated parcels for coverage. 

The alternative is to sign up directly with 
the Regional Board, a state agency, but fees 
for individual compliance will be significantly 
greater than the cost of Coalition membership.  

The Coalition was organized by Kings 
River interests to support growers, who are 
members of the coalition, in the implementa-
tion of the state’s discharge regulations.  

The Regional Board is the enforcing 
agency. 

Irrigated lands can also be covered 
through an individual discharge permit but 
fees would be higher and individuals would 
bear costs of monitoring and reporting. 

Regional Board adoption of the Tulare 
Lake Basin order came last year. 

Board officials warn that failure to partici-
pate could lead to administrative penalties on 
landowners of $1,000 per day. 
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Another Big Year For FID Improvements 
Making major off-season improve-

ments to its extensive water management 

and delivery systems has become a pro-

ductive tradition for the Fresno Irrigation 

District. 

This past winter was no exception as 

FID took advantage of the  usually warm 

and nearly always dry conditions to ac-

complish numerous projects both large 

and small. 

A project watched with a great deal of  

interest involved installation of FID’s first 

Rubicon Flumemeter. The installation took 

place at headgates located off the Thomp-

son Canal near the northwest corner of 

Ashlan and Jameson avenues.  The Flume-

meter is an advanced device that can meas-

ure the flow rate as well as volume.  

Other water management improve-

ments included updating of FID’s  

SCADA (supervisory control and data 

acquisition) system, replacing old radios 

and relays and adding fail safe mecha-

nisms such as gate limits.  SCADA allows 

remote operations of  water management 

facilities. 

Among its basins, the District is ex-

panding Pursell Pond. The existing basin 

consists of an 11 acre site, but only eight 

acres on the east side of the Washington 

North Branch canal are currently utilized.    

The canal has been realigned and 

piped around the south and west property 

lines to permit utilization of the other 

three acres, adding 13 acre-feet of storage.  

When expansion is complete later this 

year, Pursell Pond will have 37 acre-feet 

of regulation space. 

The pipeline project has been com-

pleted. It consisted of 1,260 feet of open 

canal being replaced by a like amount of 

30-inch PVC. 

At FID’s Boswell Banking Facility, 

the north levee of one recharge cell was 

reconstructed by widening it from 13 feet 

to 20 feet to match its levee drive bank 

width with the rest of the banking facility. 

About 3,400 tons of rip-rap were placed 

on  400 feet of levees. The project was 

funded by a Proposition 50 grant 

In the Waldron Banking Facility, a 

new recovery well has been constructed 

along with a new discharge pipeline and 

necessary electrical and telemetry equip-

ment. The  well design consists of a 200 

HP pump with a total depth of 680 feet, 

producing 3,500 GPM (7.75 cfs).  Some 

basin improvements were made at the 

Waldron-Lambrecht facility as well. 

In another major pipeline project, 

crews are well along with the Fairview 

No. 98  pipeline replacement project, 

northwest of McKinley and Bethel ave-

nues.  FID’s crews removed 1,650 feet of 

50-year-old 20-inch mortar jointed non-

reinforced concrete pipe and replaced it 

with 21-inch PVC PIP 100 pipe.   

Completed projects include one near 

Madera and Belmont avenues, FID’s 

crews replaced approximately 175 feet of 

20-inch mortar jointed non-reinforced 

concrete pipe with 24-inch PVC.   

Some 170 feet of old concrete pipe was 

replaced near Madera and Shields avenues 

with 21-inch PVC. Along the Enterprise 

Canal. FID crews installed 800 feet of 

eight-inch tile drain pipe to reduce  seep-

age and direct it into the Gould Canal lo-

cated near Olive and Riverbend avenues.  

One open-channel improvement pro-

ject was undertaken, on the Thompson 

Canal where about three quarters of a mile 

of the right bank between Bowzer Weir 

and Empire Basin was improved. Soil was 

imported, recompacted and lined in some 

places with rip-rap. Dredging and other 

maintenance was undertaken. 

In other projects, a pair of long crested 

weirs were constructed. One was on the 

Thompson No. 54 at Dakota Avenue and 

the other at a discharge into Limbaugh 

Pond.  

This type of meter installation, first of its kind in the Fresno Irrigation District, is expected to 

be a tremendous aid in helping FID keep track of flow rate and volume of water. 

Fresno Irrigation District’s Washington 

North Canal settles into its new route 

through 30-inch PVC pipeline, arealignment 

that has made possible FID’s expansion of 

adjacent Pursell Pond. 
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FID’s Water Run Likely To Be Curtailed By Drought 
(Continued from front page) 

Late February’s storms did bring the 
season’s first significant snow accumula-
tions to the higher Kings River watershed 
ranges but in actuality were not much 
greater than of normal winter intensity.  

“Although welcomed for the precipita-
tion they provided, these storms put little 
more than a small dent in the drought con-
ditions that have been building over the 
past three seasons,” Serrato said. 

FID’s initial decision for a very late 
water delivery start was made despite the 
District’s low-flow entitlement on the 
Kings River’s water schedule. It was based 
upon effects of months of mostly dry and 
mild weather that took a toll on early sea-
son Department of Water Resources fore-
casts of natural Kings River runoff. 

The Department of Water Resources’ 
Kings River runoff predictions are slightly 
improved since the late February forms — 

to 37% of average for the peak April-July 
snowmelt period and 34% of average for 
the entire water year. Those amounts 
would still be near record minimums. 

Meanwhile, since there is no Central 
Valley Project water allocation for the 
Friant system, FID growers are depending 
entirely on pumping to meet irrigation 
needs. Many farm wells are having to be 
deepened or new wells drilled as the level  
to groundwater increases. 

(Continued from front page) 

Reclamation will make 4,000 acre-feet 

of the special supply available to the cities 

of Orange Cove and Lindsay, and the 

towns of Strathmore and Terra Bella, all 

of which are CVP-Friant Division contrac-

tors but lack other water sources. “What 

this will do is help meet the needs of these 

communities along the Friant-Kern Canal 

that in this critically dry year have been 

told they will receive none of their CVP 

water from Friant,” Serrato said. 

As needed, and with the concurrence 

of other member KRWA units, FID will 

use small portions of its Kings River water 

released from Pine Flat Dam to be 

pumped into the Friant-Kern Canal.  

A like amount of water will be with-

drawn from the water banks and will be 

delivered for regularly scheduled irriga-

tion deliveries downstream. 

Ten percent of the banked water will 

be left behind in the banking facilities. 

Contributing to the grim water outlook 

are the drought conditions, a limited San 

Joaquin River watershed snowpack and 

what now appears to be a certain “call” on 

Friant water releases by the San Joaquin 

River Exchange Contractors, the river’s 

historic water right holders.  

(The Exchange Contractors are entitled 

to receive their water supply from the San 

Joaquin River and Friant when it is not 

possible for Reclamation to deliver an 

adequate amount of substitute Delta water 

to the Exchange Contractors at Mendota 

Pool.) 

“Minus this arrangement with Recla-

mation, there really is no other avenue that 

will make it possible to provide a water 

supply to these East Side communities,” 

Serrato said. 

He added, “Twelve years ago the 

Fresno Irrigation District board made the 

decision to develop new groundwater 

banking facilities. It is in years such as 

this that the board’s decision really pays 

off. 

“In the drought of 1976-77, farmers 

and neighbors came together when wells 

were going dry by allowing neighbors to 

use still functioning pumps to irrigate. 

That is exactly what we’re doing, at the 

Bureau’s request, to help our neighbors. 

It’s the humanitarian thing to do. It’s the 

right thing to do.” 

District Banks Emergency Water Supply For 4 Communities 

Manager Meets With Governor, Testifies On Bond 
California’s drought and 

continuing water crisis domi-
nated the  discussion earlier 
this year during a Fresno meet-
ing hosted by Governor Jerry 
Brown in which Fresno Irriga-
tion District General Manager 
Gary Serrato participated. 

“I had a chance to explain 
to the Governor the importance 
of developing additional sur-
face storage, especially for 
conjunctive use (groundwater 
and surface water) districts 
such as FID, and why it is so 
important to pass a water infra-

structure water bond,” Serrato 
said. 

Serrato also was a member 
of a panel that testified on the 
water bond during a State As-
sembly hearing in late Febru-
ary at Fresno City College. 

He said the proposed Tem-

perance Flat Reservoir in upper 
Millerton Lake should be in-
cluded in the water bond, say-
ing it would help the entire 
valley and greatly improve 
opportunities for capturing and 
storing excess floodwater when 
such flows are occurring.  
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Kings Basin Water Authority Funded Projects

  Summer 2012 

Water Issues Addressed Th rough Regional Collaboration
Looking 20 years into the 

future, the Kings Basin Water 
Authority (Water Authority) is 
currently updating its regional 
water management plan.

Th e Integrated Regional Water 
Management Plan update will pro-
vide a comprehensive overview 
of the Kings Basin’s water supply, 
demand and conditions. Water 
Authority members have identifi ed 
goals, objectives and strategies to 
deal with regional water issues. 

Th e update is a collaborative 
eff ort between 51 public, private 
and non-governmental agencies 
(see KBWA member list page 
2) to manage water resources 
in the Kings Basin. Th is is 
one of the most broadly based 
eff orts to address water issues 
in the region. It includes re-
presentatives of agriculture, urban 
and environmental stakeholders 

that have come together to engage 
in an integrated regional water 
management planning eff ort. Th e 
Water Authority’s territory covers 
610,000 acres and includes parts of 
Fresno, Kings and Tulare counties.

To date, the Water Authority has 
been awarded over $35 million in 
state fi nancial support for use toward 
planning activities and to construct 
projects that address groundwater, 
water conservation and effi  ciency, 
water quality, riparian habitat, 
fl ood corridors and disadvantaged 
communities.

Th e projects are located through-
out the basin (see Funded Projects map 
above). Most of the projects funded 

are partnerships between member 
water districts, cities, counties and 
environmental organizations. 

“Solutions to water issues can 
happen, and it starts with collabor-
ation. Instead of water discussions 
focused on the confl icts of the 
varying interests that are vying for 
water for cities, farms, and fi sh, and 
the resulting stalemate, the Kings 
Basin Water Authority is producing 
results in managing the region’s water 
resources,” stated David Orth, KRCD 
General Manager. 

For more information about the 
Kings Basin Water Authority, go to 
www.kingsbasinauthority.org.

Comment Period
for Plan Update
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Madera County Pine Flat ReservoirCity of Clovis -Surface Water 
Treatment Plant Expansion

City of Fresno/Fresno Metro. Flood
Fancher Creek Improvement Project

Fresno

Clovis

Kerman

Selma
Dinuba

Sanger
Jameson Pond

Kings River Conservancy
North Riverside Park

Harder Pond

Traver Pond

Water Meter Project

Hanford

South & Highland Basin
Parlier

Kings Basin Water Authority

Community Pilot Study

Waldron Pond

McMullian Recharge Project

Th e Kings Basin Water 
Authority has completed the 
draft  Integrated Regional Water 
Management Plan Update and 
is seeking public comment. To 
view the draft  Plan update go to 
www.kingsbasinauthority.org and 
click on the link View IRWMP 
Update. Comments are due by 
September 12. 

Please submit comments in 
writing to the Kings Basin Water 
Authority, 4886 E. Jensen Ave., 
Fresno, CA 93725, attention Eric 
Osterling.

Volume 36, No. 1     



Coalitions: To Be or Not to Be

Implementation of the State’s Irrigated Lands Regulatory Program has 
reached a tipping point for KRCD and others in the Central Valley. Th e Cen-
tral Valley Regional Water Quality Control Board (Regional Board) is currently 
developing a long-term Irrigated Lands Regulatory Program (Irrigated Lands 
Program) that will include changes to the current surface water monitoring 
program. Th e most signifi cant change is to include regulation of potential dis-
charges to groundwater. Th e Regional Board starts with the assumption that 
every irrigator is a discharger to groundwater and therefore falls under the Ir-
rigated Lands Program.

If the Regional Board’s approach to groundwater monitoring requirements 
were similar to the current surface water monitoring requirements, KRCD 
could build on the monitoring program of the last several years. In the Kings 
sub-watershed, ten years of monitoring has shown that ag pollutants are min-
imal and geographically based. Th ere have not been signifi cant exceedances, 
and when there was an issue identifi ed, KRCD immediately worked with the 
grower(s) involved. Th is approach has been successful in monitoring and main-
taining water quality.

However, there is concern that the Regional Board will reach so deep with 
new groundwater monitoring requirements that KRCD and other Coalitions 
will not be able to represent farmers. Th e new requirements may cause KRCD 
and others to discontinue their role as administrators as costs for implementa-
tion rise exponentially. 

Th e Regional Board’s programmatic document estimated that the cost of 
administration, monitoring and reporting ranges from more than $4 million to 
$80 million per year for the Tulare Lake Basin and that total cost to the grower 
ranges from $30 to $189 per acre. Th e Coalitions have had numerous meetings 
over the last several months with the Regional Board to negotiate an eff ective 
monitoring program. 

One of the drivers toward more extensive groundwater monitoring is the 
recent attention given to a long-time issue in the valley, nitrate pollution. A 
recently released UC Davis report on nitrates points to irrigated agriculture as 
the main reason for nitrate exceedance in the drinking water supply. Th is has 
folks clamoring for immediate and overreaching solutions to what, even the UC 
Davis report says, in many cases is a legacy issue. 

Th e good news is there is already a great deal of knowledge on nitrates in 
groundwater. We can use this data to determine the eff ect of current practices 
and enact reasonable solutions for agriculture and communities.

Along these lines, the Governor’s offi  ce has formed a Drinking Water Stake-
holder Group to develop recommendations for inclusion in a report to the Leg-
islature on actions regarding nitrates in drinking water. Th e focus of the group 
is to address certain barriers preventing implementation of solutions for disad-
vantaged communities and to address lack of operation and maintenance fund-
ing for community water systems. Final recommendations to the Governor are 
expected by mid-August. I have been asked to co-chair this group.   

KRCD is committed to assisting growers in complying with water qual-
ity regulations. KRCD will continue to collaboratively work with the Regional 
Board on monitoring programs that support irrigated agriculture.

General Manager’s Report
David Orth
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KBWA Member List
Alta Irrigation District
City of Clovis
City of Dinuba
City of Fresno
City of Kerman
City of Kingsburg
City of Parlier
City of Reedley
City of Sanger
City of Selma
County of Fresno
County of Tulare
Consolidated Irrigation District
Fresno County Metro. Flood Control Dist.
Fresno Irrigation District
Kings County Water District
Kings River Conservation District
Raisin City Water District
KBWA Interested Parties
Bakman Water Company
Biola Community Services District
CA Native Plant Society, Sequoia Chapter
City of San Joaquin
Community Water Center
County of Kings
Crescent Canal Company
Cutler Public Utilities District
Easton Community Services District
East Orosi Community Services District
El Rio Reyes Conservation Trust
Fresno County Farm Bureau
Hardwick Water Company
James Irrigation District
Kings River Conservancy
Kings River Water Association
Laguna Irrigation District
Laton Community Service District
Liberty Canal Company
Liberty Water District
London Community Services District
Mid-Valley Water District
Orange Cove Irrigation District
Orosi Public Utilities District
Reed Ditch Company
Riverdale Irrigation District
Riverdale Public Utility District
Sanger Environmental Fund
Self-Help Enterprises
Sierra Club, Tehipite Chapter
Sierra Resource Conservation District
Sultana Community Services District
Terranova Ranch, Inc.
Tulare Basin Wildlife Partners
UC Cooperative Extension - Fresno



continued on page 4

Reversing Groundwater Overdraft 

A long career of service to Kings 
County and Kings River water us-
ers came to a conclusion as KRCD 
Board President Brent Graham re-
tired from the District’s Board of 
Directors at the end of 2011.

Graham had represented 
KRCD’s Division 5 (which includes 
much of northern Kings County) 
for the previous fi ve and a half years 
and managed the Tulare Lake Basin 
Water Storage District for nearly 
four decades. 

Graham became a KRCD Di-
rector in May 2006 and was named 
Board President in 2010. Graham 
began his career with the Kings Riv-
er Water Association as a hydrogra-
pher and managed the Tulare Lake 
Basin Water Storage District from 
1969 until his retirement in 2008. 
For most of his career, Graham 
chaired the Lower (Kings) River 
Board of Directors and was active 
in many Kings River Water Associa-
tion activities and issues. 

He was a long-time member 
and Chairman of the Kings County 
Water Commission, and Secretary 
of the San Joaquin Valley Agricul-
tural Water Committee. Graham 
also served as Secretary-Treasurer 
of the Valley Ag Water Coalition as 
well as Vice Chair of both the Cali-
fornia Farm Water Coalition and 
the State Project Water Contractors 
Authority. He has also headed the 
Tule River Improvement Joint Pow-
ers Authority. 

Director Mark McKean of 
Riverdale was elected to take over 
as Board President starting January 
1, 2012. 

Groundwater remains the founda-
tion for agriculture, business and life 
in the Kings River service area. Almost 
all water used for domestic, municipal 
and industrial purposes and portions 
of agricultural water is pumped from 
the underground aquifer.

Th ere are many landowners, mu-
nicipalities, and local irrigation dis-

Kings County 
farmer Paul Stan-
fi eld has been 
appointed to the 
KRCD Board of 
Directors. 

Stanfi eld was 
appointed to rep-
resent KRCD’s 
Division 5, which 
includes much of northern Kings 
County. Stanfi eld succeeds Brent 
Graham who retired from the KRCD 
Board at the end of 2011. Stanfi eld was 
appointed at KRCD’s Board meeting in 
February 2012. 

Kings County Farmer Paul Stanfi eld 
Named to KRCD Board of Directors

Stanfi eld has expressed his pri-
orities as a KRCD director are to 
preserve and maintain a balanced 
groundwater supply for growers, pro-
vide support for effi  cient water con-
servation practices by farmers and 
maintain effi  cient fl ood protections 
along the Kings River. 

Stanfi eld is president of Summer-
fi eld Farms, a walnut and pecan oper-
ation in Kings County. Prior to start-
ing Summerfi eld Farms, Stanfi eld was 
ranch manager for Joseph B. Sum-
mers. Stanfi eld is also a director for 
the California Pecan Growers Board. 

tricts that overlie the Kings ground-
water basin (basin),  a large aquifer 
covering an area of 1,530 square miles, 
located within the KRCD service area.

 It is primarily an agricultural 
area, which uses both surface and 
groundwater for irrigation purposes. 
The basin is managed conjunctively, 
which is the combined use of surface 

One of Consolidated Irrigation District’s 46 basins covering 1,300 acres sink an 
average of 50,000 acre feet of water per year.  In addition, Consolidated canal 

systems alone have the potential to recharge over 2,000 acre feet per day.

3

Paul Stanfi eld

Graham Retires 
from Board
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Fisheries Program 
has New Website
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of Pine Flat Reservoir, a facility with 
a million acre feet of storage.

Th is year, the April through 
July runoff  is 43 percent of average. 
To make up for the shortfall, more 
groundwater will be used, worsening 
the overdraft . Th is feast or famine 
scenario emphasizes that additional 
structures need to be built to contain 
and distribute fl ood releases from 
the Kings when available, promoting 
recharge of the basin.

Th ere are over fi ft y local agencies 
working together on this and other 
pressing water issues in the region.  
Over the last ten years, the Kings 
Basin Water Authority has brought 
funding in the region to construct 
numerous banking and recharge 
facilities with 20,000 acre feet of 
average annual recharge benefi ts and 
water metering and surface water 
treatment projects with 62,000 acre 
feet in annual conservation.

Th ese projects total 82,000 acre 
feet of water, putting a good sized 
dent in the overdraft . Th ere are 
more projects on the books. More 
than 100,000 acre feet of projects are 
planned. “Th e collaboration by all of 
these agencies is an unprecedented 
success for this region,” stated Orth.

water and groundwater supplies 
and storage. 

KRCD is currently involved in 
a variety of cooperative eff orts to 
preserve our valley’s groundwater 
resources. One of these eff orts is an 
extensive groundwater monitoring 
network. KRCD obtains water levels 
from approximately 1,100 wells in 
the region based on monitoring re-
cords from nineteen local agencies.

Th e KRCD initiated its ground-
water studies in 1987 to monitor 
trends within the basin. Over this 
time period, the groundwater basin 
has seen a steady decline in ground-
water elevations, operating under 
overdraft  conditions for many years. 
Overdraft  means that, on an average 
basis, more water is removed from 
the basin than is replaced, resulting 
in declines in groundwater levels.

 In the greater Fresno area, 
which overlays the Kings ground-
water basin, there is an average over-
draft  of approximately 150,000 acre 
feet per year; however, to put this 
in perspective, there is 93 million 
acre feet of groundwater storage to a 
depth of 1,000 feet or less. 

One of the ways to slow or 
reverse overdraft  in the basin is 
through recharging the groundwa-
ter. Within the Kings River region, 
there are over 3,800 acres of re-
charge ponds with the capacity of 
recharging 87,000 acre feet of water 
annually, along with several thou-
sands of miles of unlined canals that 
have direct recharge benefi ts. 

“Still, there is a need to improve 
groundwater recharge capacity 
throughout the basin,” stated KRCD 
General Manager David Orth. Dur-
ing last year’s 184 percent of aver-
age April through July runoff  for the 
Kings River, over 500,000 acre feet 
of water left  the service area via fl ood 
releases. Th at is half of the capacity 

Reversing 
Overdraft , continued

Th e Kings River Fisheries Man-
agement Program launched its web-
site, www.krfmp.org in May 2012.

 Th e website includes a photo gal-
lery of the program’s many projects 
and activities along with studies and 
reports published by the technical 
steering committee. You can also 
learn about the fi shery enhancement 
projects and monitoring that are be-
ing conducted in the river including 
river habitat and population surveys. 
Th ere is even a page that highlights 
ways you can get involved and volun-
teer.
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Kings River Water Quality Coalition
Irrigated Lands Regulatory Program Updates
P.O. Box 8259, Fresno CA 93747 •  www.kingsriverwqc.org

Membership Update
Th e Coalition’s open enrollment period closed on May 

19, 2014 with an additional 400,000 acres joining. Th e 
additional acreage, along with the roughly 450,000 acres that 
were a part of the original surface water program brings the 
total program acreage to about 850,000 acres in the service 
area.  Final acreage will be available once we complete work 
to remove duplicate parcel memberships. We believe that the 
membership now covers a vast majority of irrigated acreage 
in our service area considering the substantial acreage that 
was already covered through the Dairy program.  

The success of the open enrollment will help keep 
the per acre costs to run the program as low as possible. 
The Coalition is still receiving some late membership 
applications, but those also must be approved by the Central 
Valley Regional Water Quality Control Board (Regional 
Board). Additional information on how late enrollees 
can join the Coalition is available on our website at www.
kingsriverwqc.org under the Join Coalition tab.

We recognize that fees for a regulatory compliance are 
a growing concern, but the Coalition’s main purpose is to 
provide you with the most cost-eff ective way of complying 
with the Regional Board’s regulation. We commit to you 
that we will continue to do our very best in keeping dues 
as minimal as possible as the program moves forward with 
implementing the Regional Board requirements.

At our June Board meeting, the 2014/15 budget and 
associated dues schedule were adopted. Th e Coalition’s fi scal 
year runs July 1 through June 30. Th e adopted budget is 
available at www.kingsriverwqc.org for members to review.  

Th ere are two main costs associated with the adopted 
rate schedule. One is the Coalition’s costs to carry out the 
water quality monitoring and reporting required by the 
Central Valley Regional Water Quality Control Board. Th e 
second is a fee to the State Water Resources Control Board 
for the State and Regional Board’s staffi  ng and oversight of 
the program.  Th e Coalition board approved a $2.25/acre 
dues rate inclusive of an estimated $0.85/acre for State 
Board fees.

Th e State Board fee will not be adopted until the end 
of September, but it is currently anticipated to be below 
our initial projection of $0.85/acre. Th e dues rate will be 
adjusted downward to refl ect the adopted State Board fee.  
Members should expect invoices for the Coalition’s 2014/15 
fi scal year to go out at the end of September once the State 
Board fees are fi nalized.  A $26.00 per invoice application fee 
was also approved by the Board.

Th e 2014/15 rates are a reduction from what the surface 
water only members rate of between $2.26-$2.39 were for 
the 2013/14 Fiscal Year. For our new members, it is an 
increase from the $1.16 that was charged. It is important to 
note that the Coalition’s fi scal year runs from July 1 to June 
30 and the $1.16 was charged only to cover the Coalition’s 
cost for the six months of the open enrollment period which 
was roughly half of the Coalition’s fi scal year.
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Sediment & Erosion Control Plans
Th e Coalition is preparing a Sediment Discharge 

and Erosion Assessment Report that is due November 
20.  Sediment and Erosion Control Plans will need to be 
developed for identifi ed areas upon approval from the 
Regional Board.  Th ese plans will be kept on the farm and 
will not be reported to the Coalition or the Regional Board 
but must be made available upon inspection from the 
Regional Board. Growers subject to this requirement are 
those with the potential for discharging sediment off -farm 
into surface water bodies.

Groundwater Assessment Report
Th e Coalition is in the process of fi nalizing a Groundwater 

Assessment Report (GAR) that is due to the Regional 
Board on November 20. Th is report will be the Coalition’s 
proposal for designating High and Low Vulnerability Areas 
within our service area. Th e fi nal boundaries for High and 
Low areas will be approved by the Regional Water Board.  
Timelines for submittal of Farm Evaluation and Nitrogen 
Management Plan reports will be tied to whether farms are 
in either a High or Low Vulnerable Areas.  Th e Coalition will 
advise members whether their parcels are in High or Low 
Vulnerable Areas aft er approval from the Regional Board.

Farm Evaluation Reports
Coalitions in the South Valley have commented on 

the Farm Evaluation template to improve the instructions 
and allow for minor modifi cations that better fi t the 
characteristics and management practices in the region. Th e 
Regional Board is currently reviewing the comments and 
will approve a fi nal plan for growers in our region in the very 
near future. A draft  Farm Evaluation template is available 
on our website at www.kingsriverwqc.org under the General 
Order tab.

Coalition Board Adopts Budget 
for 2014/15 Fiscal Year
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As stated previously, the timelines for grower submittal 
of reports will be tied to whether your farms fall into a High 
or Low Vulnerable Areas. Th ese areas are subject to approval 
of our Groundwater Assessment Report (GAR).  With the 
fi rst reporting requirements for High Vulnerable Areas 
scheduled for March 1, 2015 and our GAR being submitted 
at the end of November, it is possible that we could have 
a very short turnaround with regards to Farm Evaluation 
reporting.  Th e Coalition will be working with the Regional 
Board and the other coalitions in the Tulare Lake Basin Area 
to see if there is any fl exibility in the reporting timelines.  
Th e current grower reporting timelines are as follows:

Farm Evaluation Reports

March 1, 2015 - All High Vulnerable Areas (Annually 
thereaft er)
March 1, 2016 - Farms 60+ acres in Low Vulnerable Areas 
(Every 5 years)
March 1, 2017 - Farms <60 acres in Low Vulnerable Areas 
(Every 5 years)

Nitrogen Management Plans (Worksheets on Farm)
March 1, 2015 – Farms 60+ acres in High Vulnerable Areas 
(Annually thereaft er)
March 1, 2017 - Farms less than 60 acres in High 
Vulnerable Areas (Annually thereaft er)
March 1, 2017 – All Farms in Low Vulnerable Areas 
(Annually thereaft er)

Nitrogen Management Plans (Summary Reporting)
March 1, 2016 - Farms 60+ acres in High Vulnerable Areas 
(Annually thereaft er)
March 1, 2018 – Farms less than 60 acres in High Vulnerable 
Areas (Annually thereaft er)

Sediment & Erosion Control Plans (if applicable, kept on 
farm)
180 days aft er Sediment Discharge and Erosion Assessment 
Report* – Farms 60+ acres
1 year aft er Sediment Discharge and Erosion Assessment 
Report* – Farms less than 60 acres 
* Coalition will notify members of exact timing when available

While the new program requires a lot more from our 
grower members with regards to reporting, the Coalition 
also has been tasked with many new requirements in 
addition to the requirements already in place for the surface 
water program.  Coalition staff  continues to work to develop 
regional monitoring and reporting programs that would 
have had to be completed by individual growers had there 
not been a Coalition option.  

In addition to the Groundwater Assessment Report and 
the Sediment Discharge and Erosion Assessment Report, 
the Coalition is developing a Comprehensive Groundwater 
Quality Management Plan and working on developing the 
Management Practices Evaluation Program (MPEP).  Th e 
MPEP requirements are to determine what aff ects, if any, 
current management practices have on groundwater quality.  
If practices are determined to be protective of groundwater 
quality, then additional management practices will not be 
required.  If practices are not deemed to be protective of 
water quality, then further analysis of additional practices 
will need to be undertaken and implemented at our 
members operations.  Th is obviously has the most potential 
eff ect to a grower’s operations, and we are working diligently 
to propose a program to the Regional Board that is both 
cost-eff ective and scientifi cally valid.

With the expansion of the water quality program 
to include groundwater, there are signifi cantly more 
requirements on the Coalition and individual members. 
To satisfy some of these requirements there will be an 
increase in outreach and education for our members.  
Th e Coalition has instituted an email service along with 
regularly scheduled newsletters to keep members informed.  
An annual meeting and additional regional workshops will 
be held in early February to help members with expected 
reporting requirements.  

Outreach Events

Nitrogen Management Plans
Th e Coalition worked with a broader agricultural 

group to develop an initial Nitrogen Management Plan and 
Summary Report Template in early 2013. Th e completion 
of that template was delayed by the Regional Board to allow 
the California Department of Food & Agriculture (CDFA) 
Nitrogen Tracking and Reporting Task Force and the State 
Water Resources Control Board Expert Panel to weigh in 
on the template. Th e CDFA Task Force has completed their 
report and a fi nal report from the Expert Panel is expected 
in late September.  Agricultural groups will then continue 
to work with the Regional Board on fi nalizing the Nitrogen 
Management Plans with the input from the two reports. 
Every member will be notifi ed as to the specifi cs of the 
reporting as soon as it is available.

Coalition Responsibilities

If you ever have any questions, concerns, or need any 
additional information please contact our offi  ce at (559) 
365-7958 or visit our website at www.kingriverwqc.org.  

Contact Us

Summary of Grower Requirements
Return Service Requested

Grower Information Regarding
Irrigated Lands Program Inside
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On-Farm Water
Management

AgLine Agricultural Water
Enhancement Program

Field &  Row  Crop Water Use Tree &  Vine Water Use Grass Reference Evapotranspiration

AgLine

Crop W ater Use

The AgLine information system provides crop water use information for the Kings River
service area. Information provided for each crop includes:

Crop water use for the past 7 days

Predicted water use for the next 7 days

Total crop water use season to date

These numbers, updated weekly, can be used to assist growers in irrigation management
decisions. AgLine includes crop water use data for 31 cropping cases. To find information on a
specific crop, locate the crop on the table below and click on one of the two general
categories at the top of the table.

Field and Row  Crop Water Use Tree and Vine Water Use

Alfalfa
April Beans
May Beans
June Beans
Corn
Early April Cotton
Mid April Cotton
Early May Cotton
Grain
April Melons
May Melons
June Melons
July Melons
Pasture Grass
Safflower
March Tomatoes
April Tomatoes

Early Almonds
Late Almonds
Citrus
Olives
Grapes, Single Wire
Grapes, 4 ft Crossarm
Kiwis
Pistachios
Apples, Pears, Persimmons
Plums, Apricots
Low Chilling Stone Fruit
Later Variety Stone Fruit, Cherries
Early Walnuts
Late Walnuts

Origin of AgLine Data

AgLine's crop water use data is derived from the California Irrigation Management
Information System (CIMIS) station located in Parlier. The CIMIS station provides "reference
evapotranspiration" (ETo) with grass as the reference crop.

Given the weather conditions, Grass Reference ETo approximates the amount of water used
by healthy, well-maintained grass. Each week, the Grass Reference ETo data is downloaded
and entered into a spreadsheet.

The water use for each crop (ETc) is calculated by multiplying the ETo by the crop coefficient
(Kc) according to the following formula

ETc = ETo * Kc

Kc values are factors that correlate the ETo to each crop. Kc varies by crop type, time of
year, and cultural practices. Values used by AgLine have been adjusted to match crop water
use and grower practices in the Kings River service area.

For more information about crop curves or how reference evapotranspiration is obtained,
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please visit the CIMIS website at w w w .cimis.w ater.ca.gov.

Pow dery Mildew  Index

Information about the Powdery Mildew Index can be obtained from w w w .calagquest.com.
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[Click here to read about CIT's Diesel Pumping Efficiency Program]
 

"IMPORTANT! As part of PG&E's response to customers who are highly impacted by the current
drought PG&E will temporarily increase the incentive rate available for  pump retr ofits  to
$0.12/kWh fr om  the current $0.09/kWh. The incentives are offered via the Advanced Pumping
Efficiency Program (APEP) and are applicable to retrofit projects that involve retrofit or repair of the
pump bowl and/or impeller only.  The increase is effective as of 5/15/2014.
To qualify for this promotional incentive rate, projects must meet the following requirement in
addition to all other Advanced Pumping Efficiency Program guidelines:
The application for the retrofit incentive must be signed between 5/15/2014 and 12/31/2014. "

Pacific Gas and Electr ic Company (PG&E) is funding the Advanced Pumping Effi ciency
Program  (APEP) through 2014 using Public Purpose Programs Funds under  the auspices of
the California Public Utilities Commission.  

Eligibility  extends to all owners or  users of a non-residential, PG&E electr ic or  natural gas
account that is primarily used for  pumping water  for  the following: Production agriculture;
landscape or  turf irr igation; municipal purposes, including potable and tertiary-tr eated
(reclaimed) water  but excluding pumps used for  industr ial processes, raw sewage, or
secondary-tr eated sewage.

Customers must pay the Public Purpose Programs Charge on their  uti lity  bill. Customers
should call APEP for  questions concerning program  eligibility . 
APEP has four  program  components :

1. Educational Seminars (fr ee of charge)

2. Technical Assistance (fr ee of charge but APEP does not provide site-specific engineering)

3. Subsidized Pump Effi ciency Tests   APEP maintains a list of approved Participating Pump
Test Companies.  Subsidized tests  are only available through them.  The APEP subsidy may
or  may not pay for  the entire cost of test.  The pump operator  may have to provide some of
these costs .  The pump test subsidy is now $200/test if the pump hasn't been tested in the last
4 year  and $100/test if it hasn't been tested in the last 2 years. APEP will continue to provide
only one subsidized test in any 2 year  period (other  restr ictions may apply).

"IMPORTANT! Program eligibility and requirements have changed as of June 10, 2013.

1. To receive an incentive for a pump retrofit APEP requires pump efficiency tests both before and
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California State University, Fresno
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after the project.  These tests cannot be more than 3 years apart.

2. An application package for the incentive must be complete within 2 years after the after-project
pump efficiency test.

3. Only one incentive will be provided for any one pump in a six-year period. 
Click here to read the entire revised Policies and Procedures.” 
This program effort will provide for:

2,700 subsidized pump efficiency tests per year. Click here to learn more about pump tests
and how you could obtain one.
Cash incentives for 300 pump retrofit projects per year. Click here to learn more about
eligibility and how you can apply for a retrofit Incentive
10 educational seminars/year (refer to the events calendar to the right for notice of
seminars coming to your area)  also, click here to view all of the APEP's educational
materials. Click here to transfer to the WATERIGHT web site, a site dedicated to agricultural
and turf water conservation.

PG&E offers many other energy efficiency programs in all markets, residential, commercial,
industrial, and agricultural and for both retrofit and new-construction projects. Click here to learn
more about these programs.

The Advanced Pumping Efficiency Program (APEP or the "Program") is a continuing effort by the
Center for Irrigation Technology. It is intended as a multi-level program addressing the following
important resource management problems in California:

Energy Conservation
Water Conservation
Water Quality
Air Quality

The twin goals of APEP are:

Get highly efficient hardware in the field, including pumping plants, irrigation systems, and
water distribution systems.
Ensure that this hardware is managed correctly.

APEP has operated with funding from a variety of sources including the California Energy
Commission, the California Public Utilities Commission, and the Federal Environmental Protection
Agency. It works with agriculturalists and municipal and private water companies. 

From 2001 through 2003 CIT implemented the Agricultural Peak Load Reduction Program on
behalf of the California Energy Commission. This program provided the following to California
during the “energy crisis”:

9.3 megaWatts of reduced peak load (power use during the time period 12:00 noon
through 6:00 PM in the summer months)
88.6 gigaWatt-hours conserved annually
$7.4 million in distributed grants

From 2002 through 2012 CIT has operated APEP with funding from the CPUC and provided
California water pumpers with:

1750 pump retrofit / repair rebates
$6,900,000 in incentive rebates for those projects
108,000,000 kilowatt-hours saved annually as a result of those projects
373,000 therms saved annually as a result of those projects
27,600 subsidized pump efficiency tests
$4,560,000 in pump test subsidies
180 educational seminars

 

Diesel Pumping Efficiency Program 

In addition to the APEP activities funded by PG&E, CIT also implemented a pilot program in the
area of diesel-powered pumping plants on behalf of the Federal EPA and the Valley CAN
group. This effort resulted in 69 pump efficiency tests, 11 pump retrofit projects, and
preparation of a diesel pump testers kit including computer software to database and perform
calculations regarding the test, instructions for assembling equipment necessary to measure
fuel flows, and guidance on performance in interpreting the test results. The background thesis
paper regarding this effort can be read here.

 

http://cwi.csufresno.edu/pumpefficiency/About/eligibility.asp
http://cwi.csufresno.edu/pumpefficiency/About/literature/APEPIVProgSummary.pdf
http://cwi.csufresno.edu/pumpefficiency/About/literature.asp
http://www.wateright.org/
http://www.valley-can.org/
http://cwi.csufresno.edu/pumpefficiency/Pumptesting/howto.asp
http://www.pge.com/
http://cwi.csufresno.edu/pumpefficiency/About/literature/DPEPThesis.pdf
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Design & Development by 
   

   

Although the main objective of the diesel-oriented program is improving air quality through
reductions in emissions from the diesel-powered pumping plants, we also emphasize sound
water management.

See our Case Studies for examples of the kinds of savings California farmers have realized
through CITs efforts. Please visit the Educational section of this site as all of our written
materials can be downloaded.

IMPORTANT! Three important resources for those interested in the Diesel Pumping Efficiency
Program, diesel-powered pumping plants, pump efficiency testing of diesel-powered pumps,
and air quality in general are now available:

1. Click here to view the final report to the EPA for the pilot-level Diesel Pumping Efficiency
Program.

2.  Click here to view the Diesel Pump Tester's Resource Manual developed for the follow-on
project funded by the Valley CAN group.

3. Click here to view the PowerPoint presentation summarizing the Diesel Pumping Efficiency
Program. This file includes extensive notes for each slide. You may want to download the file
(about 3.2 MB) and view with the notes visible.

 

     

© 2014 Center for Irrigation Technology  All Rights Reserved.

http://www.vantagegroup.com/
http://cwi.csufresno.edu/pumpefficiency/casestudies/index.asp
http://pumpefficiency.org/www.pumpefficiency.org/About/literature/Site%20Access%20Agreement.pdf
http://cwi.csufresno.edu/pumpefficiency/About/literature/Diesel%20Pump%20Tester%20Resource%20Manual.pdf
http://cwi.csufresno.edu/pumpefficiency/About/literature/Diesel%20Pumping%20Efficiency%20Program062007.ppt
http://cwi.csufresno.edu/pumpefficiency/About/literature/Final%20Diesel%20Pumping%20Efficiency%20Report,%20USEPA.doc
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1 – INTRODUCTION/BACKGROUND 

 

Purpose of SBx7-7 Supplement Report 

This document is intended to serve as the additional documentation that Fresno 

Irrigation District (FID or District) must include with the USBR water management plan 

and submit to the California Department of Water Resources (DWR) to document 

compliance with specified requirements of the Agricultural Water Measurement 

Regulations of Senate Bill X7-7 (SBx7-7). SBx7-7, the Water Conservation Act of 2009, 

mandates water conservation and measurement and reporting activities for urban and 

agricultural water suppliers. The agricultural water measurement regulation is a part of 

the California Water Code §10106.48(b)(1), Article 2, §597. SBx7-7 requires agricultural 

water suppliers serving more than 25,000 acres to prepare agricultural water 

management plans and implement efficient water management practices (EWMP), 

including water delivery measurement and volumetric pricing for water that the water 

supplier delivers to its customers. SBx7-7 describes sixteen EWMPs aimed at 

promoting efficient water management. Of these, two are considered “critical” or 

mandatory, and the remaining fourteen are considered “conditional”. The EWMPs that 

are to be implemented to comply with SBx7-7 include: 

 Measure the volume of water delivered to customers with sufficient accuracy 

to comply with California Water Code §531.1 for aggregated farm-gate 

delivery reporting, and 

 Adopt a pricing structure for water customers based at least in part on the 

quantity of water delivered (collecting some revenue on a per AF basis), and 

 Implement 14 additional efficient water management practices if technically 

feasible and locally cost effective.  

As discussed below, the current means of measurement employed by FID to measure 

water deliveries at the farm-gate level does not meet the accuracy requirements of 

SBx7-7. Hence FID is not currently in compliance with SBx7-7’s requirements for 

EWMPs regarding water measurement at delivery points and implementation of a 

volume-based pricing system to customers, and this document describes the proposed 

plan and schedule for achieving compliance. 

 

District Background 

FID is a public irrigation district located in Fresno County in the geographic center of the 

San Joaquin Valley. The District is primarily agricultural, but includes the growing 

metropolitan area of the cities of Fresno and Clovis. The District was formed in 1920 

under the California Irrigation Districts Act as successor to the privately owned Fresno 

Canal and Irrigation Company. The District comprises approximately 247,600 gross 
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acres, with approximately 152,500 acres currently able to receive irrigation water from 

the District. 

In a typical year, FID diverts approximately 500,000 acre-feet of water and delivers most 

of that to agricultural users, although a portion of the water supply is used for 

groundwater recharge. The District does not supply any urban water. The primary water 

source for the District is Kings River water, but the District also has a contract with the 

U.S. Bureau of Reclamation (USBR) for 75,000 acre-feet (AF) of Class 2 water 

allocations from the Friant Division of the Central Valley Project (CVP), which is 

received in above normal water years up to the contract amount. The District water 

supply can be highly variable, ranging from less than 250,000 AF in drier years to over 

600,000 AF in wetter years. The District typically delivers irrigation water during the 

months of April through August, but in water short years the irrigation delivery season 

may be as short as two months. The District currently collects the majority of its revenue 

from assessments that are levied on a per acre basis. 

The District is a conjunctive use district, and water users in the District use both surface 

water from the District and private groundwater to supplement the surface water supply. 

The District is usually only able to supply a portion of the annual crop water needs of the 

typical grower in most years, and most growers must pump groundwater from privately 

owned wells to supply the remaining crop water demand when surface water is not 

available. The District delivery system is comprised of pipelines and canals, and many 

of the canals are unlined to allow seepage from the canals to help recharge the 

underground water supply. During above normal water years the District also delivers 

water to basins and other recharge areas to promote groundwater recharge. During dry 

years the water that was previously stored as groundwater is available to be pumped by 

growers for irrigation. The District also has some wells near District groundwater 

banking facilities that can be pumped to help supplement the District water supply or be 

marketed to others. The District is one of nine public agencies (along with one private 

water company) in and surrounding the Fresno-Clovis metropolitan area that 

participated in preparation of the Fresno Area Regional Groundwater Management Plan 

and continues as a participant in preparation of annual monitoring reports. 

The USBR requires all CVP contractors to prepare a water management plan (WMP) in 

accordance with criteria established by USBR, typically on a 5-year schedule. The most 

recent District WMP that has been accepted by the USBR was prepared in 2007 and 

was finalized and accepted by the USBR in December 2008.  The District prepares 

annual updates each year in compliance with USBR criteria. The District recently 

prepared a draft 5-year updated WMP in compliance with the 2011 Standard Criteria 

that has been submitted to the USBR for review and approval. 

Water Code §10828 allows agricultural water suppliers subject to the USBR 

CVPIA/RRA water management/conservation plan process to submit their USBR plan 

along with additional documentation to comply with SBx7-7. DWR will accept USBR 
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water management plans that have been accepted as adequate by the USBR to satisfy 

the SBx7-7 requirement for preparation of an Agricultural Water Management Plan 

(AWMP). This document serves to supplement the USBR WMP prepared by the District 

by providing additional documentation required by DWR for compliance with the SBx7-7 

Agricultural Water Measurement Regulation. 

 
Water Measurement Regulation 

AB 1404 (2007) amended the California Water Code to add §531.10 regarding water 

measurement and water delivery reporting as follows: 

 Any agricultural water supplier, either public or privately owned, supplying 2,000 

AF or more of surface water annually for agricultural purposes or serving 2,000 

or more acres of agricultural land must comply with reporting requirements. 

 An agricultural water supplier shall submit an annual report to DWR that 

summarizes aggregated farm-gate delivery data, on a monthly or bi-monthly 

basis, using best professional practices.  

 §531.10(a) states that a water supplier is to use best professional practices in 

reporting annual aggregated farm-gate delivery data, while §531.10(b) states that 

“nothing in this article shall be construed to require the implementation of water 

measurement programs or practices that are not locally cost effective”. 

The final SBx7-7 Agricultural Water Measurement regulation (Regulation) that was 

prepared by DWR and adopted in July 2012 requires that the volume of water delivered 

by a water supplier be measured at the delivery point where the agricultural water 

supplier transfers control of delivered water to a customer or group of customers and be 

of sufficient accuracy to meet the requirements of AB 1404. In most cases, the transfer 

of control occurs at the farm-gate, but the regulation does allow for measurement 

upstream in a lateral under certain conditions. Regardless of where the measurement is 

made, the following numeric accuracy standards apply to the volume of delivered water: 

 Existing measurement devices shall be certified to be accurate within 12%± by 

volume. 

 New or replacement measurement devices shall be certified to be accurate within 

5%± by volume in the laboratory if using a laboratory certification (such as 

propeller meters) or 10%± by volume in the field if using a device that is non-

laboratory certified (such as meter gates). 

 

The Regulation requires a water supplier to measure water delivery volumes at the 

individual delivery point or farm-gate, unless measurement is not possible at the farm-

gate and must be moved upstream on a lateral because, a) the agricultural water 

supplier does not have legal access to the delivery points of individual customers (farm-

gates) downstream of a point of measurement (such as the lateral head works), or b) 

the measurement accuracy cannot be met, as approved by an engineer, due to small 
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differentials in water level or large fluctuations in flow rate or velocity that occur during 

the delivery season at a single-farm gate. If measurement does not occur at the 

individual farm-gate, the water supplier shall document the criteria used to apportion the 

volume of water delivered to individual downstream customers. 
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2 – COMPLIANCE STATUS 

 

District Compliance 

To help evaluate options and develop a measurement and volume-based pricing 

system to comply with the new agricultural water measurement and reporting 

regulations, the District is finalizing a Measurement Evaluation & Volumetric Pricing 

Study (Study).  The Study evaluates different types of meters and measurement 

devices that could be installed, including propeller meters, magnetic meters, acoustic 

Doppler meters, transit-time meters, portable Doppler velocimeter, constant head orifice 

turnout, upstream and downstream channel measurement methods, and meter gates. 

The Study estimates what the capital costs as well as operation and maintenance costs 

would be for each type of measurement device, and considers data collection and 

handling procedures for measurement to determine each individual farm turnout 

delivery as well as upstream at the heads of certain laterals. The Study also evaluates 

several volume-based pricing system options to convert from a pricing system based on 

acreage served to one based on a combination of acreage served and volume of water 

delivered. 

The Study includes an evaluation of the issues associated with farm-gate measurement 

in a conjunctive use district such as FID that lies within an overdrafted groundwater 

basin, which include: 

 FID is able to deliver surface water to growers every year.  However, in most 

years FID is only able to deliver enough surface water to meet a portion of the 

typical growers annual crop water needs and the grower usually must use his 

own well(s) to pump groundwater to meet the remaining water demand after 

surface water deliveries cease. In addition, in certain areas of the District that are 

still on a rotation delivery schedule, a landowner that has a micro-irrigation 

system that requires frequent delivery of a small volume of water may need to 

utilize his groundwater well when the surface water isn’t available between 

rotations. While measurement at the farm-gate turnout would measure all water 

delivered by the District, only a portion of the total water that is used annually on 

a field would be measured since groundwater pumped by the landowner is not 

delivered through the District turnout. 

 Delivery and use of surface water must be encouraged to help reduce the 

amount of groundwater pumping and associated groundwater overdraft. Pricing 

for surface water must be less than what it costs a grower to pump groundwater, 

otherwise the grower may be inclined to switch to groundwater and not use 

surface water, which further exasperates the groundwater overdraft problem. In 

fact, surface water must be priced low enough to offset the convenience of using 

groundwater (turning the pump on and off whenever desired and for the duration 
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desired) and the additional cost of modifying the on-farm distribution system to 

use both surface water and groundwater. 

 In order to implement a District funded capital improvement project such as a 

water measurement program, land-based assessments would likely need to be 

increased in addition to implementing a water toll rate on all deliveries as 

required by SBx7-7. Increasing the assessments and installing a water toll rate 

cannot occur without first obtaining approval from District landowners by 

conducting a Proposition 218 election as required by Article XIIID of the 

California Constitution. As part of the Proposition 218 approval process, an 

Engineer’s Report must first be prepared that analyzes the benefit received by 

each parcel in developing a rate structure. Under Proposition 218, the District is 

not able to increase water rates or assessments without approval of its 

landowners.  

 Measurement of surface water deliveries in a conjunctive use district like FID will 

improve grower knowledge of water deliveries and potentially improve the 

equitable distribution of water among landowners, but no real water savings 

would occur because whatever surface water is available will either be delivered 

for irrigation use or recharged, regardless of whether individual turnouts are 

measured or not.  

 When surface water is available, especially in wetter years, delivery of surface 

water should be highly encouraged and over application of water can serve as a 

means of groundwater recharge. Charging growers volumetrically for water 

delivered during wetter periods could discourage the application of surface water 

when the use of surface water needs to be encouraged. 

 
District Water Measurement Methodology 

While FID does measure water at a number of locations in the distribution system, the 

District does not currently have the ability to measure water deliveries to all of its 

customers at the turnout level using methods that comply with SBx7-7 and does not 

currently bill most growers on a volumetric basis. As a CVP contractor, the District 

already does measure water at selected individual grower turnouts where CVP water is 

delivered and collects a portion of its revenue based on the quantity of CVP water 

delivered to these growers. The District has inventoried every turnout and determined 

that there are over 4,000 individual grower turnouts or private lateral headgates, the 

majority of which are not currently able to measure the quantity of water being delivered 

to the accuracy required by the new requirements. Because the system has been 

modified over time and much of the system has been converted from canals to pipelines 

as a result of development, many of the District turnout facilities are not standardized. 

Many “ranchette” parcels less than 5 acres in size have turnouts but either do not 

currently receive FID water or only use FID water to irrigate “hobby” farms or large 
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gardens.  Cumulatively, these “ranchette” parcel turnouts annually deliver very little 

water. 

 

As part of the Measurement Evaluation & Volumetric Pricing Study that is being 

conducted by the District, it was recognized that nearly all of the existing grower turnout 

facilities would need to be modified to correctly install a measurement device at each 

turnout to ensure full pipe flow, a requirement of many measurement devices. Another 

consideration is that vandalism of metal and electronic components within the District is 

a major concern and some measurement devices are not practical for the District to 

install because of the potential problems with theft and vandalism.  

The District has a number of private (or community) laterals where the District transfers 

control of the water at the head of the lateral for use by a number of landowners, and 

individual water deliveries are determined by the group of landowners themselves. In 

these cases the SBx7-7 water measurement regulation allows measurement upstream 

on a lateral when the agricultural water supplier does not have legal access to the 

delivery points of individual customers (farm-gates) downstream of a point of 

measurement (such as the lateral head works). Included as Attachment 1 is a letter 

from the District’s legal counsel certifying that the District does not have legal access to 

install, measure, maintain, operate and monitor a measurement device at customer’s 

delivery points on the private lateral. The District is developing a protocol for 

apportioning the water deliveries measured at the lateral headgate to individual 

customers. 

The Measurement Evaluation & Volumetric Pricing Study indicated that total capital 

costs for a program to implement measurement at the individual turnout level for all 

4,000+ locations could cost upwards of $50 million (over five times the District’s annual 

budget) depending on the measurement device used and the extent of turnout 

modifications that must occur.  The more expensive metering options generally provided 

a more automated method of measurement and data acquisition, while the lower cost 

options generally required increased on-going labor and operations and maintenance 

(O&M) costs. A large number of turnouts within the District serve “ranchette” parcels 

less than 5 acres, and since these turnouts combined only deliver a small percentage of 

the total water supply delivered by the District on an annual basis, measurement of 

these turnouts cannot be economically justified as allowed under California Water Code 

§531.10(b). The District is in the process of determining the number of turnouts that only 

serve these “ranchette” parcels. 

In addition, the District has approximately 40 “one-headed” laterals that are District 

owned but only serve one landowner at a time. For these laterals it would be possible to 

measure water deliveries at the head of the lateral rather than at each individual turnout 

on the lateral since only one landowner is irrigating at one time. The 40 “one-headed” 

laterals cumulatively serve approximately 335 customer turnouts. In this case the 

protocol for apportioning the water deliveries measured at the lateral headgate would 
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just entail documenting when delivery changes are made and assigning the appropriate 

turnout and associated landowner to each delivery period. Since measurement at the 

head of the “one-headed” laterals is equivalent to measurement at individual turnouts on 

the lateral, measurement of the individual turnouts on one-headed laterals cannot be 

economically justified as allowed under California Water Code §531.10(b). 

The number of delivery points to be measured can be summarized as follows: 

Total number of turnouts (including private lateral headgates) 4,093 

Less turnouts already measured (61) 

Plus District owned “one-headed” lateral headgates 40 

Less turnouts on “one-headed” laterals (335) 

Total (including parcels <5 acres) 3,737 

Note: The total number of delivery points to be measured will be less than that noted 

above since turnouts serving parcels <5 acres will not be measured. 

The District does acknowledge that it is required by the SBx7-7 law to measure water 

delivered to landowners with sufficient accuracy to comply with California Water Code 

§531.10. Because of the costs and concerns identified above, the District is developing 

a program that it believes is implementable, reasonably affordable for the District, and 

compared to other alternatives has the most likely chance of being approved by 

landowners that will need to approve a Proposition 218 election for assessment and 

water tolling fee changes. The District has developed the following goals for a water 

measurement program: 

 The Program would employ water measurement using a combination of 

individual customer turnout measurement, inline lateral measurements, as well 

as some lateral level (upstream) turnout measurements (serving multiple 

customers on private laterals) and “one-headed” laterals. 

 One type of measurement device will be utilized as much as possible, so that 

standardized operations can be used on individual turnouts from canals and 

pipelines, as well as lateral heads. 

 It is desirable for the measurement device to indicate the instantaneous flow rate 

and the accumulated volume delivered and would be readable in the field by both 

District staff and the landowner.  

 The volume delivered should be accumulated and stored in a manner that 

facilitates easy periodic reading by District personnel. 

 The measurement device must be a proven technology that the water user can 

easily understand. 
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 The ability to secure the measurement device is important to prevent, or at least 

hinder, theft and vandalism.  

Because of the potential large number of delivery locations that would need to be 

modified to install a measurement device (up to 3,737 locations), the District must 

implement the water measurement program over time, and the District has determined 

that a 10-year measurement device installation period would be needed, which would 

result in over 370 installations on average each year. The District feels that it is not 

practically feasible to try to install more than 370 measurement devices on average 

each year, which equates to 2 installations per working day for 9 months, because 

some construction will be required at each turnout (estimated construction time of up to 

one week per site) and physically the District staff cannot install more devices than that 

in a given year. 

Because the District has previously experienced difficulty in obtaining approval from 

landowners through the Proposition 218 process just for assessment increases to fund 

District operation and maintenance activities, the District is certain that the landowners 

would not pass a Proposition 218 election to fully fund a meter installation program with 

individual measurement devices at each turnout because of the anticipated high costs 

(up to $50 million).  Therefore, the District envisions that the measurement program 

may need to include a cost-sharing component with the landowners. For example, if 

individual measurement devices at each turnout is selected as the most viable means of 

complying with SBx7-7, then a potential cost-sharing program might involve having the 

landowner modify his turnout to District standards at the landowners cost in order to 

accept the measurement device, and the District would furnish and install the 

measurement device (under certain schedule conditions).  

The District has not yet determined what type or types of measurement device will be 

utilized for measurement, but the selected devices and methods will meet the accuracy 

requirements defined in SBx7-7. The Measurement Evaluation & Volumetric Pricing 

Study will be finalized in 2015 and presented to the Board of Directors for their 

consideration. Following selection of the measurement devices and methods and any 

associated program cost-sharing components, an Engineer’s Report will be prepared to 

assess the District share of costs for the measurement program and analyze the 

benefits to each parcel. An assessment and volumetric pricing rate structure will then be 

developed that is equitable to all landowners while trying to keep delivered surface 

water costs below groundwater pumping costs.  

Because the measurement devices are proposed to be installed over a 10-year time 

period, a methodology will need to be developed to be able to start volumetric pricing 

while measurement devices are still being installed. As part of the rate structure that is 

developed, the Proposition 218 Engineer’s Report will examine a potential incentive 

program to encourage installation of the measurement devices and allow for 



Fresno Irrigation District      DRAFT September 2015 
SBx7-7 Supplement Report 

 
 

- 10 - 
 
G:\Reports\USBR\Water Mgmt Plan - Five Year Plan\2013\Drafts\20150922 Revised SBx7-7 Report sent to USBR\20150915 FID SBx7-7 Supplement Report.docx 

implementation of volumetric pricing to start for those that have measurement devices 

while others are still not measured.  

A potential implementation schedule for the delivery location water measurement 

program is discussed in Section 3. After full implementation, this program would provide 

measurement to the required accuracy of the delivery volume for purposes of 

aggregated farm-gate delivery reporting as required by AB 1404 and volumetric pricing 

as required by SBx7-7. 

 

Alternative Measurement Methodologies 

Because of the high cost of installing an individual measurement device at each field 

turnout (up to $50 million), the District is still exploring options to comply with SBx7-7. 

FID staff recently (August 19, 2015) met with DWR staff from the Water Use Efficiency 

Branch to discuss the challenges FID is facing with complying with SBx7-7 

requirements.  DWR staff identified some potential alternative measurement 

methodologies that FID should consider in its efforts to comply with SBx7-7 to obtain 

delivery volumes at the field turnout level.  As a result of these discussions, FID may 

explore alternative measurement methodologies that may be more feasible, less 

expensive, and may require less funding through a Proposition 218 election to fund all 

or part of the measurement program.  FID may revise its current measurement 

methodology and implementation plan in the future. 

 
 
Current Status of other EWMP Compliance 

The District has either already implemented the 14 “conditional” EWMPs identified in 

Water Code §10608.48 that are cost effective and technically feasible, or 

implementation is on-going. Conditional EWMPs already implemented by the District or 

EWMPs that are not applicable, as discussed in the District's draft 2013 USBR WMP, 

include: 

 No. 1:    Alternative land use  (USBR WMP Sec. 3B1) 

 No. 2:    Recycled water use   (USBR WMP Sec. 3B2) 

 No. 3:    On-farm irrigation system improvements   (USBR WMP Sec. 3B3) 

 No. 4:    Incentive pricing structure   (USBR WMP Sec. 3B4) 

 No. 5:    Distribution System improvements   (USBR WMP Sec. 3B5) 

 No. 6:    Order/delivery flexibility   (USBR WMP Sec. 3B6)  

 No. 7:    Supplier spill and tailwater systems   (USBR WMP Sec. 3B7) 

 No. 8:    Conjunctive use   (USBR WMP Sec. 3B9) 

 No. 9:    Automated canal controls   (USBR WMP Sec. 3B10) 

 No. 10:  Facilitate customer pump test/evaluations   (USBR WMP Sec. 3B11) 

 No. 11:  Designate a Water Conservation Coordinator   (USBR WMP Sec. 3A2) 
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 No. 12:  Water management services to customers   (USBR WMP Sec. 3A3) 

 No. 14:  Supplier pump efficiency   (USBR WMP Sec. 3A6) 

The only "conditional" EWMP that was not required by the USBR to be analyzed as a 

Best Management Practice in the draft 2013 USBR WMP was No. 13 - Evaluate the 

policies of agencies that provide the supplier with water to identify the potential for 

institutional changes to allow more flexible water deliveries and storage. However, a 

similar topic was addressed in the draft 2013 USBR WMP in Section 1.I. – Evaluate 

Policies of Regulatory Agencies Affecting the Contractor and Identify Policies that Inhibit 

Good Water Management.  The District is a USBR Class 2 CVP contractor and as such, 

is subject to the water delivery rules and regulations imposed by the USBR. The District 

has very little ability to impact USBR policies and regulations, although the District is 

actively engaged in CVP issues that affect the District’s water supply, such as the San 

Joaquin River Restoration Settlement.  

One policy change that could help is the ability to store CVP Class 2 water past March 

in any year as long as flood control operations allow it. Carryover of water is key to 

many dry season allocations. The San Joaquin River restoration program has reduced 

the overall available water supply and creates uncertainty of the water supply, and 

restrictive regulations can result in inefficiencies in managing the limited water supply. 

Development and implementation of the re-circulated water program to capture San 

Joaquin River restoration flows may provide a mechanism for water exchange 

opportunities for the District. Regarding the District’s Kings River water supply, the 

District is a member of the Kings River Water Association (KRWA), a private 

unincorporated association composed of 28-member units that oversees Kings River 

entitlements and water deliveries. As one of the larger member units, the District does 

serve on the Executive Committee of the KRWA and works with the rest of the 

Executive Committee members to optimize operations of the Kings River. 

An EWMP implementation schedule is included in the attached table “Schedule to 

Implement EWMPs” (Attachment 2). 
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3 – SCHEDULE, FINANCE PLAN, BUDGET 
 

Schedule 

The District has developed a potential schedule for implementing a water measurement 

and volume-based pricing program for compliance with SBx7-7 regulation’s “critical” 

EWMPs. As previously discussed, the District is already in compliance with most of the 

“conditional” EWMPs, many of which are on-going, and the implementation schedule for 

the remaining “conditional” EWMPs is included in the attached table “Schedule to 

Implement EWMPs” (Attachment 2). 

At the end of 2014, the District identified a potential schedule for implementing a water 

measurement and volume-based pricing program sufficient to determine the quantity of 

water delivered to the delivery location as summarized below: 

Proposed Implementation Timeline 

Action Proposed Date 

Completion of Measurement Evaluation Study February 2015 

Board of Directors select preferred device and sharing of costs April 2015 

Prepare Prop 218 Engineer’s Report analyzing costs & benefits June 2015 

Board of Directors select proposed rate structure July 2015 

Conduct Public Hearing to present findings August 2015 

Conduct Prop 218 election to authorize measurement program October 2015 

Prepare standard installation details, assemble contractor list December 2015 

Authorize bond sale for purchase of measurement devices 2016 

Develop method to apportion upstream measurements 2016 

Purchase and install water measurement devices (10-years) 2016 – 2025 

Initiate volumetric pricing as devices are installed 2017 

Volumetric Pricing to Entire District  2026 

 

Finance Plan 

The direct cost to the District for the purchase of the water measurement devices would 

be spread over time as measurement devices are installed each year during the 

anticipated 10-year installation period. The purchase of the water measurement devices 

would likely be funded by the District through a bond sale or through annual water sales 

which typically provide funding or reserves above normal operating expenses.  

As previously discussed, a Proposition 218 election will need to be passed by the 

landowners in order to revise assessments and institute a water toll charge. If the 
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Proposition 218 election does not pass, the District will not have sufficient funding 

available to implement the proposed water measurement program.   

The water measurement program’s on-going operations and maintenance (O&M) costs 

will likely be funded through the District’s land based assessments and ultimately 

volumetric water toll rates.  The District anticipates that the measurement program may 

require some additional staff, along with redefining job descriptions and duties for some 

existing employees.  Additional staffing will likely be needed for the program’s 

measurement readings and data processing, record keeping and accounting, and the 

maintenance and repairs of the measurement devices. 

Since the District has already implemented most of the “conditional” EWMPs, these 

EWMPs have already been incorporated into the District’s operating budget.  The 

District’s on-going modernization, in an effort to improve delivery efficiency and 

reliability (conditional EWMP No. 5) and order/delivery flexibility (conditional EWMP No. 

6) constitute the bulk of the “conditional” EWMP budget.  The District has been 

implementing, and will continue to implement these EWMPs on an on-going basis as 

needed, funded through the use of available grants, annual water sales, and the 

District’s capital improvement fund. 

 

Budget 

Water Measurement 

One measurement option is for the District to purchase water measurement devices for 

up to approximately 370 delivery locations on average each year during the 10-year 

installation period because it is not physically possible to install more than that in a 

given year. This implementation schedule thereby spreads the costs of the program out 

over time. Depending on the type of measurement device selected and the cost sharing 

program, it is estimated that the District could spend between $10 million and $15 

million to purchase and install water measurement devices at every location, excluding 

additional turnout improvements necessary to accept the meters and meet accuracy 

requirements. 

 

Volume-Based Pricing 

The volumetric charge will not be determined until the Proposition 218 Engineer’s 

Report is completed. The District will not institute volume based pricing until a sufficient 

quantity of measurement devices are installed within the District to warrant the change, 

anticipated to be in the second year of installation. It is anticipated that the amount of 

turnouts that are billed volumetrically will increase each year with full implementation 

occurring after the 10-year installation period. Ultimately it is envisioned that the 

measurement program will likely require increased staff and on-going maintenance 

requirements that will need to be addressed in future budgets.   
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EWMP Implementation Schedule Finance Plan

Budget

Allotment USBR BMPs

1 – Water Measurement 10-year implementation schedule 

beginning in 2016

Bond Proceeds or Water 

Sales - subject to 

Propostion 218

To Be Determined Critical A1

2 - Volume-Based

Pricing

Initiate in 2nd year of measurement 

program, full implementation following 

10-year installation period

Assessments and water 

toll rates- subject to 

Prop 218

To Be Determined Critical A4

1 – Alternate Land Use N/A - No areas of poor drainage or salt 

issues within District

N/A $0 Exemptible B1

2 – Recycled Water Use Already implemented N/A $0 Exemptible B2

3 – On-Farm Irrigation

Capital Improvements

District does not fund on-farm 

improvements but assists water user in 

identifying funding sources. The District 

may cost share if landowners want to 

pipe District owned canals. Surface 

water deliveries are beneficial for 

recharge.

N/A $0 Exemptible B3

4 – Incentive Pricing

Structure

Already implemented on portion of water 

supply (CVP water)

N/A $0 Exemptible B4

5 – Infrastructure

Improvements

On-going implementation Grants, water sales, 

capital improvement 

fund

Generally $1 

million/yr (typically 

shared with (6) 

below).

Exemptible B5a

Exemptible B5b

6 – Order/Delivery

Flexibility

On-going implementation Grants, water sales, 

capital improvement 

fund

Generally $1 

million/yr (typically 

shared with (5) 

above).

Exemptible B6

7 – Supplier Spill and

Tailwater Systems

Already implemented N/A $0 Exemptible B7

8 – Conjunctive Use Already implemented N/A $0 Exemptible B9

9 – Automated Canal

Controls

Already implemented at critical 

locations. District continues to add 

automated locations when funding is 

available.

N/A $0 Exemptible B10

10 – Customer Pump

Test/Eval.

On-going implementation N/A $0 Exemptible B11

11 – Water Conservation

Coordinator

Already implemented N/A $0 Critical A2

12 – Water Management

Services to Customers

Already implemented N/A $0 

Critical A3

13 – Identify Institutional

Changes

FID has very little ability to impact USBR 

policies and regulations. FID does serve 

on the KRWA Executive Committee and 

works with the rest of the Executive 

Committee members to optimize 

operations of the Kings River.

N/A $0 No equivalent

14 – Supplier Pump

Improved Efficiency

On-going implementation.  District is 

member of KRCD, which will provide 

pump efficiency testing for its members 

and growers.

N/A Included in KRCD 

membership

Critical A5

Grand Total all EWMPs To Be Determined

Schedule to Implement EWMPs (Water Code §10608.56 (d))

Critical

Conditional

Note: There is no equivalent for USBR Conditional EWMP #13
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1 – INTRODUCTION / BACKGROUND 

 

Purpose of Drought Management Plan 

Governor Brown issued Executive Order B-29-15 (Executive Order) on April 1, 2015, 

directing agricultural water suppliers to include a detailed drought management plan 

that describes the actions and measures the supplier will take to manage water demand 

during drought.  The Drought Management Plan is to also detail how water suppliers 

prepare for droughts and manage water supplies and allocations during drought 

conditions.  This document is intended to serve as this additional documentation that 

Fresno Irrigation District (FID or District) must include with the United States Bureau of 

Reclamation (USBR) water management plan and submit to the California Department 

of Water Resources (DWR) to document compliance with specified requirements of this 

Executive Order.  

As a USBR Central Valley Project contractor, the District is required by the USBR to 

prepare a water management plan (WMP) in accordance with criteria established by 

USBR, typically on a 5-year schedule. Most recently, the USBR accepted a District 5-

year updated WMP in compliance with the 2011 Standard Criteria on February 1, 2016.  

The District also prepares annual updates each year in compliance with USBR criteria.   

Senate Bill X7-7 (SBx7-7), the Water Conservation Act of 2009, mandated water 

conservation and measurement and reporting activities for certain agricultural water 

suppliers, including the preparation of water management plans in 2012, 2015 and 

every five years thereafter. The provisions of SBx7-7 were incorporated in the California 

Water Code, and Water Code §10828 allows agricultural water suppliers subject to the 

USBR CVPIA/RRA water management/conservation plan process to submit their USBR 

plan along with additional documentation to the California Department of Water 

Resources (DWR) to comply with SBx7-7. DWR will accept USBR water management 

plans that have been accepted as adequate by the USBR to satisfy the SBx7-7 

requirement for preparation of an Agricultural Water Management Plan (AWMP). The 

District also prepared a Supplementary Report to accompany the USBR water 

management plan to document the additional information required by DWR as part of 

SBx7-7. With the recent Executive Order, a Drought Management Plan must also 

accompany the USBR water management plan and Supplementary Report when 

submitted to the DWR as part of the AWMP. 

The Executive Order mandates that “agricultural water suppliers that supply water to 

more than 25,000 acres shall include in their required 2015 Agricultural Water 

Management Plans a detailed drought management plan that describes the actions and 

measures the supplier will take to manage water demand during drought”.  Since the 

District will ultimately satisfy the requirements of SBx7-7 for submitting an Agricultural 

Water Management Plan to the DWR by submitting the water management plan 
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(accepted by the USBR on February 1, 2016) and the SBx7-7 Supplement Report, this 

Drought Management Plan was prepared to be included with the submittal to the DWR 

to satisfy Executive Order B-29-15. 

 

District Background 

FID is a public irrigation district located in Fresno County in the geographic center of the 

San Joaquin Valley. The District is primarily agricultural, but includes the growing 

metropolitan area of the cities of Fresno and Clovis. The District was formed in 1920 

under the California Irrigation Districts Act as successor to the privately owned Fresno 

Canal and Irrigation Company. The District comprises approximately 247,600 gross 

acres, with approximately 152,500 acres currently able to receive irrigation water from 

the District. 

In a typical year, FID diverts approximately 500,000 acre-feet of water and delivers most 

of that to agricultural users, although a portion of the water supply is used for 

groundwater recharge and for use at surface water treatment facilities owned by the 

cities of Fresno and Clovis. The District does not supply any urban water. The primary 

water source for the District is Kings River water, but the District also has a contract with 

the U.S. Bureau of Reclamation (USBR) for 75,000 acre-feet (AF) of Class 2 water 

allocations from the Friant Division of the Central Valley Project (CVP), which is 

received in above normal water years up to the contract amount. The District water 

supply can be highly variable, ranging from less than 250,000 AF in drier years to over 

600,000 AF in wetter years. The District typically delivers irrigation water during the 

months of April through August, but in water short years the irrigation delivery season 

may be much shorter.  During the recent extended drought, the irrigation delivery 

season lasted two months in 2014 and as little as two weeks in 2015. The District 

currently collects the majority of its revenue from assessments that are levied on a per 

acre basis. 

The District is a conjunctive use district, and water users in the District use both surface 

water from the District and private groundwater to supplement the surface water supply. 

The District is usually only able to supply a portion of the annual crop water needs of the 

typical grower in most years, and most growers must pump groundwater from privately 

owned wells to supply the remaining crop water demand when surface water is not 

available. The District delivery system is comprised of pipelines and canals, and many 

of the canals are unlined to allow seepage from the canals to help recharge the 

underground water supply. During above normal water years the District also delivers 

water to basins and other recharge areas to promote groundwater recharge. During dry 

years the water that was previously stored as groundwater is available to be pumped by 

growers for irrigation. The District also has some wells near District groundwater 

banking facilities that can be pumped to help supplement the District water supply or be 

marketed to others. The District is one of nine public agencies (along with one private 

water company) in and surrounding the Fresno-Clovis metropolitan area that 
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participated in preparation of the Fresno Area Regional Groundwater Management Plan 

and continues as a participant in preparation of annual monitoring reports. 

The District delivery system is used to deliver water to the growers as well as recharge 
the groundwater. During wet years the District also delivers water to dedicated recharge 
areas to promote groundwater recharge. During dry years the water that was previously 
stored as groundwater is available to be pumped by growers for irrigation. The District 
has constructed and operates four groundwater banking facilities and is currently in the 
process of developing an additional facility.  These facilities have allowed the District to 
greatly expand its conjunctive use capability.  During wet years with increased surface 
water supplies, the District is able to recharge additional water to replenish the 
groundwater at these facilities.  During dry years with reduced surface water supplies, 
the District can operate the wells at the groundwater banking facilities to supplement the 
District’s reduced surface water supplies.  The District also operates many other 
recharge basins, where water is allowed to percolate into the underground where 
private wells in the area can pump the water for irrigation purposes.  Seepage from the 
unlined canals within the District distribution system also contribute to groundwater 
recharge, which is beneficial for a conjunctive use district like FID. 
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2 – WATER SHORTAGE ALLOCATION PRACTICES & POLICIES 

 

Existing FID Practices and Policies 

Being a conjunctive use district, the majority of farmers within FID have the opportunity 
to receive FID surface water supplies and then supplement the surface water with 
groundwater supplies utilizing private groundwater wells. In most years, there is usually 
more demand for surface water than there is supply, so proper water management is 
critical. The amount of surface water available to farmers from FID varies each year and 
is dependent on hydrologic conditions in the Kings River watershed (FID’s primary 
source of surface water) and the San Joaquin River watershed for Friant Class 2 water 
(FID’s supplemental source of surface water).  Groundwater use and supplies within 
FID are not regulated and farmers are able to pump the amount of groundwater needed 
to supplement FID surface water supplies.  In general, groundwater pumping increases 
in dry years and decreases in wet years. 
 
As the District’s primary water supply is dependent upon precipitation received in the 
Kings River watershed, the annual available water supply is difficult to predict, especially 
early in the year. The majority of the water is stored within the snowpack in the Sierra 
Nevada Mountains, with spring and summer snow melt flowing into Pine flat Reservoir. 
The District is allocated a percentage of the water collected and stored at Pine Flat 
Reservoir based upon a water schedule administered by the Kings River Water 
Association (KRWA).  If global climate change predictions indicating less precipitation as 
snow and more as rainfall are correct, then increased reservoir storage will be essential 
in the future to capture water for beneficial use. 
 
As a CVP contractor in the Friant Division, the District’s annual water supply allocation is 
determined by the USBR, and the District has virtually no ability to change the available 
water supply for a given year other than to carryover some water from the previous year. 
The USBR typically makes an initial water supply allocation in late January, and will adjust 
the allocation as the water year progresses if warranted by the snow pack and projected 
water supply. The final water supply allocation available to the District is often not known 
until July. Although the Friant Class 2 water is supplementary to the Kings River supply, 
each time the water supply allocation is changed by the USBR, the District will notify all 
water users so they can plan accordingly. 
 
The water delivery season is established by the District's Board of Directors based on 
the surface water supply available that year. During the water delivery season, the 
District delivers water according to minimum entitlement requirements under Rule 5 of 
the District Rules and Regulations (attached). Based on the water supply declared or 
allocated by the USBR and the Kings River Watermaster (Kings River Water 
Association, discussed later), the water delivery season is established to equitably 
distribute the available water supply.  Wet years provide for longer water delivery 
seasons than in dry years.  Since the District is a conjunctive use district, individual 
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growers can and do use groundwater to meet their water needs that are not met by 
surface water supplies. Canals can be used to transport groundwater, when capacity 
allows for it. 
 
In general, FID delivers surface water to customers using a water scheduling system 
during the District’s water delivery season (which typically varies in duration, start date, 
and end date each year).  Each parcel that receives FID surface water has a designated 
day (or days) per month when it is able to receive FID water.  FID's system is generally 
operated on a 15-day, 21-day, or 30-day rotation basis, with each acre receiving a 
monthly minimum allotment of 0.39 AF per acre per month (Rule 5). Approximately 
60% of the acreage in FID is on a modified, 15-day rotation schedule receiving half 
the basic allotment twice each month. FID has also adopted rules allowing for flexible 
schedules by growers. By switching the days they take water, growers can alter 
schedules within their canal systems as long as they do not impact canal operations 
and other growers.  A portion of FID (Area 112, approximately 10% of FID) operates 
under an arranged demand schedule, which allows further grower flexibility 
 
In addition, the District has established several rules that address wasteful use of water 
and enforcement methods.  Rules 29 and 30 of the District Rules and Regulations 
provides for the District to refuse further water service to water users who waste water 
delivered by the District until such conditions are remedied. 
 
Recent FID Surface Water Shortages 

The 2014 and 2015 water delivery seasons are examples of how the District allocates 
reduced water supplies during extremely dry years. The 2014-15 water year on the 
Kings River was the driest on record at only 21.5% of the average annual runoff, and 
cumulatively the past two water years have also been the driest on record. Additionally, 
the past four water years, 2011-12 to 2014-15, cumulatively are the driest 4-year period 
on record at only 36% of the average annual runoff. As such, the District has been 
practicing drought management for several years in a row. 
 
In spring of 2014, the District determined that it had enough surface water supplies to 
deliver water to its customers for approximately two peak irrigation months in the 
summer.  The District’s Board of Directors approved a two month irrigation delivery 
season that started on June 1 and went through the end of July.  While water users 
typically have irrigation water demands prior to June and after July each year, the Board 
recognized the need to minimize negative impacts to the groundwater conditions due to 
widespread private groundwater pumping, and thus decided to deliver water to users 
during the period of greatest irrigation water demand.  Due to declining groundwater 
levels within the District, FID made the decision to stop operating its groundwater 
banking facility recovery wells after operating them for a short period of time.  These 
wells were being used to pump banked water to supplement reduced surface water 
supplies, but the District did not want to contribute to declining groundwater levels in the 
vicinity of its groundwater banking facilities. 
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In 2015, the District experienced even further reduced surface water supplies compared 
to that of 2014.   In spring of 2015, the District forecasted that there would not be 
enough surface water available to make equitable deliveries to users for even one 
irrigation.  In such an event, the District was preparing to only convey water to 
groundwater recharge facilities (including earthen canals) to lessen the impact that 
private groundwater pumping would have on groundwater conditions.  However, 
significant thunderstorms in the Kings River watershed within the Sierra Nevada 
Mountains during the spring months increased FID supplies enough to have a two-week 
water delivery season and provide lands that receive FID surface water with at least one 
irrigation.  In such a situation, equity was maintained by having water users receive 
water from FID using the standard FID water schedule (day(s) of month) at their normal 
flow rate but for half the duration (e.g., 12 hours instead of 24 hours).  During 2015, FID 
did not operate its groundwater banking wells in an effort to protect groundwater 
conditions. 
 
Prior to the start of the 2015 irrigation season, the District mailed letters to customers 
explaining the water conditions and the anticipated water delivery season scheduling 
and duration.  For the first time, locks and explanatory tags were added to all turnout 
control valves to discourage water theft. 
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3 – DROUGHT MANAGEMENT PLAN 

 
 
Hydrology and Monitoring 

FID has surface water supplies originating from the Kings River watershed and from the 
San Joaquin River watershed (via its CVP Class 2 contract).  Each year, the USBR 
makes the final allocation determination as to how much CVP Class 2 supplies will be 
available to FID, if any.  Due in large part to the recent drought, the San Joaquin River 
Restoration Program, and reduced CVP water supplies available to the San Joaquin 
River Exchange Contractors, FID has not received any CVP Class 2 supplies during the 
current drought.  Thus, FID’s primary surface water supply during droughts has typically 
been solely the Kings River. 
 
FID is one of 28 member agencies of the Kings River Water Association (KRWA), which 
oversees Kings River water entitlements and deliveries to its members, including 
member storage within Pine Flat Reservoir on the Kings River.  KRWA monitors and 
measures Pine Flat Reservoir inflow, outflow, and storage, flows at numerous locations 
along the Kings River, as well as member diversions off the Kings River.  KRWA, in 
cooperation with the DWR, performs snowpack surveys throughout the Kings River 
watershed several times each year to estimate the amount of runoff and member 
entitlements.  KRWA has also constructed several remote snow measurement stations 
within the watershed.  Combined with watershed runoff forecast models from the DWR, 
FID uses this information to develop irrigation water delivery season scenario forecasts 
in winter and early spring to prepare and plan for expected irrigation delivery season 
duration and timing based on the estimated water supply. 
 
As part of the Kings River Fisheries Management Program, voluntarily and 
cooperatively formed by the Kings River Conservation District, KRWA, and California 
Department of Fish and Game, several requirements are placed on Pine Flat Reservoir 
and Kings River operations.  These operational requirements include maintaining a 
minimum 100,000 acre-foot Pine Flat Reservoir temperature control pool (10% of the 
reservoir’s capacity) and minimum fish flow water releases below Pine Flat Dam.  
Through an existing agreement, FID alternates with a neighboring irrigation district each 
year in taking the responsibility for providing this fish flow below the dam out of its own 
water supply.  During dry years, the KRWA member agencies struggle to maintain the 
temperature control pool and minimum fish flows, and must often collaborate together to 
meet these fishery requirements.   
 
FID also performs groundwater level monitoring throughout the District.  The District 
measures groundwater levels at approximately 60 well locations on a semi-annual 
basis.  This information is used to develop FID’s own annual groundwater reports as 
well as annual Fresno Area Regional Groundwater Management Group reports.  The 
Fresno Area Regional Groundwater Management Group consists of nine public 
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agencies and one private water company in the Fresno-Clovis Metropolitan Area 
(including FID) that adopted an SB 1938-compliant groundwater management plan in 
2006.  These annual reports are used to evaluate groundwater supply conditions in the 
region and assist FID and other agencies with optimizing surface water use to protect 
groundwater supplies since groundwater use is not regulated within FID.  
 

Water Shortage Allocations 

As previously discussed in Chapter 2, FID does not have a formal water shortage 
allocation policy, but with FID’s current practice of establishing water delivery season 
timing and duration based on available surface water supplies to maximize benefits to 
its users and protection of groundwater resources, the purpose of such a policy is 
achieved. 
 
The water delivery season is established by the District's Board of Directors based on 
the surface water supply available that year. During the water delivery season, the 
District delivers water according to minimum entitlement requirements under Rule 5 of 
the District Rules and Regulations (attached). Based on the water supply declared or 
allocated by the USBR and the Kings River Watermaster (Kings River Water 
Association, previously discussed), the water delivery season is established to equitably 
distribute the available water supply. Since the District is a conjunctive use district and 
groundwater use is not regulated within FID, individual growers can and do use 
groundwater to meet their water needs that are not met by surface water supplies.  
  
Before the irrigation delivery season in winter and early spring, FID performs water 
supply scenario modeling to estimate irrigation delivery season duration and timing.  
This modeling continues throughout the irrigation delivery season as FID’s stored water 
supply is diverted and runoff into Pine Flat Reservoir decreases as the snowpack 
decreases. 
 

Operational Adjustments 

During prolong droughts, such as the one experienced from 2011 through 2015, FID will 
make adjustments to its operations and water management.  Since water users within 
FID will continue to pump groundwater to supplement a lack of surface water available 
from FID, the District makes all reasonable attempts to provide as much surface water 
as possible to its customers.  This would include conveying as much surface water as 
possible directly to customers and avoid sending water to groundwater recharge 
facilities. This not only reduces the effective cost of water the growers experience 
through reduced groundwater pumping, but also helps protect groundwater supplies in 
the region. 
 
Drought conditions also add challenges to operating the Kings River Fisheries 
Management Program.  KRWA must coordinate and collaborate with each of its 
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members to ensure that enough water remains in Pine Flat Reservoir to maintain the 
required temperate control pool (minimum reservoir water level).  Further, FID 
alternates each year with Consolidated Irrigation District (CID) in being responsible for 
providing the required fishery flows downstream of Pine Flat Dam any given year, and 
must plan to hold back enough water in the reservoir to be able to provide such fishery 
flows.  Both the temperature control pool and fishery flow requirements necessitate 
intense collaboration amongst KRWA members to ensure sustainability of the fishery 
program during drought conditions. 
 
 
Demand Management 

FID encourages growers within the District to improve irrigation efficiency and on-farm 
water management, especially during droughts.  This includes utilizing available surface 
water instead of pumping groundwater.  However, when FID has reduced water 
supplies available to growers, growers will increase groundwater use to supplement the 
reduced surface water supplies.  Groundwater is not regulated within the boundaries of 
the District.  The FID service area suffers from an average annual overdraft of the 
groundwater basin so use of available surface water is encouraged within the service 
area.   
 
While FID cannot directly manage irrigation demands within the District, it does provide 
assistance to growers to improve irrigation efficiency.  A growing number of water users 
within the District are transitioning from surface irrigation to drip/micro irrigation 
systems, which are more efficient in delivering and controlling water but also impact 
groundwater recharge which is needed in a conjunctive use district like FID.  These 
systems generally require a continuous low flow water delivery to the irrigation systems, 
instead of FID’s standard rotation schedule.  To accommodate these water users, the 
District allows users to obtain a low flow delivery license from the District as long as 
impacts to other water users on the District facility can be avoided.  Some drip/micro 
irrigation water users within the District are able to remain on the standard rotation 
schedule by constructing on-farm reservoirs to store water between District deliveries. 
 
In addition, FID helps connect growers with organizations that perform on-farm irrigation 
efficiency evaluations, including the Kings River Conservation District (KRCD) and the 
Irrigation Training & Research Center (ITRC) at California State Polytechnic University 
San Luis Obispo.  FID typically provides names to the ITRC of potential farmers who 
might be interested in on-farm irrigation evaluations.  The list is developed through 
recommendations from District water operators who have frequent interaction with 
farmers, and consists primarily of those on micro-irrigation.  The District also includes 
notices regarding these evaluation services in its newsletters. 
 
Further, FID’s current assessment rate structure provides a level of incentive pricing to 
encourage higher levels of irrigation efficiency.  Most growers within FID pay an annual 
acreage-based assessment to receive FID surface water.  In general, FID customers 
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receive more FID surface water during wet years than in dry years.  Thus, under FID’s 
current rate structure, the effective volumetric cost for FID water is lower in wet years 
(encouraging surface water use) and higher in dry years (encouraging water 
conservation).  Generally, during most years, groundwater within FID is more expensive 
to use than FID’s surface water, which is by design to keep growers from switching from 
surface water to groundwater. 
 
Incentive pricing, or tiered water pricing, in its traditional sense is meant to encourage 
reducing the amount of applied surface water, but this is counterproductive in a 
conjunctive use district like FID where you want to encourage the use of as much 
surface water as possible. With the District relying on its conjunctive use methods to 
maintain groundwater levels, incentive pricing to use less surface water may come at 
the expense of increased electrical use and/or depleted groundwater tables.  Growers 
must supplement surface water supplies with their own groundwater pumps, but the 
District’s new banking facility wells can also supply growers with recovered water during 
dry years.  In lieu of groundwater pumping, growers can purchase extra water, such as 
Section 215 water (CVP flood water), when it becomes available. Another option 
available to each grower is that he can use only pumped groundwater, if it is cheaper, 
but he must still pay for his allocation or transfer it to another grower. In most cases, 
pumping groundwater is more expensive than using surface water, therefore, incentive 
pricing exists to avoid the higher priced water supply. Additionally, since the surface 
water supply is not enough to fully meet crop evapotranspiration requirements, incentive 
pricing exists to conserve water to minimize use of the more expensive groundwater.  
To the extent this is accomplished, the purpose of having an incentive price program is 
achieved. 
 
 
Dry Year Alternative Water Supplies 

As previously discussed, FID’s primary water supply has historically been the Kings 
River.  FID is also a CVP Class II contractor, but little to no CVP Class II water is 
available to contractors during droughts.  However, FID does have access to treated or 
recycled urban wastewater each year which can be delivered to growers or groundwater 
recharge facilities.   The volume of recycled urban wastewater available to FID is for the 
most part independent of type of hydrologic year.  
 
Urban wastewater from the Fresno-Clovis Wastewater Treatment Plant within the 
District's service area is treated, recycled, and put in percolation basins to recharge the 
groundwater basin, as permitted by the Regional Water Quality Control Board.  This 
water is then pumped by private water users for agricultural production. Some of this 
recharged water, by prior agreement, is pumped as groundwater into the District's 
conveyance system for use by agricultural water users.  Further, tertiary treated urban 
wastewater is received by FID from the Clovis Treatment Plant by prior arrangement as 
permitted by the Regional Water Quality Control Board.  This water is placed in the 
District’s conveyance system for use by agricultural water users.  Combined, FID 
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typically receives around 30,000 AF/year of recycled urban waste water that is delivered 
to FID growers for irrigation use. 
 
FID’s groundwater banking facilities also provide dry year water supplies.  During the 
past 10 years, FID has constructed and operated four groundwater banking facilities 
that combined can provide an estimated average annual water supply of approximately 
14,000 acre-feet.  FID is currently in the process of developing a fifth groundwater bank 
to further increase the supplemental water supply when needed.  Stormwater, 
floodwater, and surplus wet year water supplies are conveyed to these banking facilities 
for groundwater banking, and recovery wells are used during dry years to recover this 
banked water back into FID’s conveyance system for delivery to customers.  However, 
as previously discussed, FID made the decision to curtail recovery well operations in 
2014 and to not operate its recovery wells in 2015 in an effort to not further harm the 
already declining groundwater levels seen throughout the region.   
 
As a CVP Class II contractor, FID does have the potential to purchase or exchange 
water from other CVP contractors if such water is available.  During the recent drought, 
however, very little if any Class I water was available to contractors leading to a very 
limited CVP water market along the Friant-Kern Canal for FID.   
 
 
Stages of Actions 

Due to the readily available groundwater supply that most growers have access to in 
order to supplement reduced surface water supplies, the District is limited in its ability to 
impose drought-related actions or regulations on its customers.  As previously 
discussed, groundwater use is not regulated within FID and growers will pump 
groundwater to supplement reduced surface water supplies.  Implementing restrictions 
on surface water use, whether through required use reductions or higher water costs, 
will put more demand and stress on groundwater supplies, and would not achieve the 
water use reduction ultimately desired. The best course of action for FID during a 
drought is to equitably distribute the available surface water supply during the peak 
summer demand period. 
 
 
Coordination and Collaboration 

As previously discussed, careful coordination and collaboration between Kings River 
users through KRWA must occur during droughts in order to manage Pine Flat 
Reservoir storage, entitlements, and the Kings River Fisheries Management Program.  
During the winter and spring months, KRWA conducts snow surveys and runoff 
modeling to estimate the amount of runoff that will enter Pine Flat Reservoir and when 
this runoff is anticipated to occur.  This helps the member agencies estimate how much 
water they will be entitled to and start planning that year’s irrigation deliveries.  During 
drought years, districts such as FID and CID may enter into cooperative agreements to 
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ensure fishery and other environmental constraints are met if individual districts have 
extremely limited surface water supplies available for fishery program purposes. 
 
FID also collaborates with the cities of Fresno and Clovis during drought years to 
maximize surface water use and minimize groundwater extraction.  While the two cities 
have constructed surface water treatment facilities to utilize their FID water allocations, 
the cities are still greatly dependent on groundwater resources for urban water supply.  
With limited surface water supplies available from FID during droughts, FID highly 
encourages the cities to receive all of their FID surface water supplies at their surface 
water treatment facilities and curtail sending this water to their groundwater recharge 
ponds.  This concept minimizes the use of, and impacts to, the region’s groundwater 
supply. 
 
 
Revenue and Expenditures 

FID utilizes a per-acre assessment charge for its billing rate structure in most cases.  
This provides for a stable District revenue regardless of the amount of water delivered 
to its customers.  The District’s four developed groundwater banking facilities were 
constructed for dry year water supply, and can provide FID increased water exchange 
and marketing opportunities during droughts.  Revenue from water banking exchanges 
and marketing is used to fund the banks’ operations and to develop additional banking 
facilities and improvements that can provide further new dry year water supplies to the 
region. FID will be implementing a revised rate structure in the future to include 
collecting a portion of revenue through a volumetric delivery charge as required by 
SBx7-7. 
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Rules & Regulations  

 
(Adopted December 23, 1985) 

Control and Operation of the Water Distribution System 

AUTHORIZATION  

Section 22257 of the California Water Code states in part as follows: "Each District shall establish 
equitable rules for the distribution and use of water which shall be printed in convenient form for 
distribution in the District." 

The Rules and Regulations set forth hereafter have been approved and adopted by the Fresno Irrigation 
District Board of Directors and are intended to fulfill the requirements of Section 22257 of the California 
Water Code. Further, these Rules and Regulations cancel and supercede those Fresno Irrigation District 
Rules and Regulations dated February 21, 1974. Refusal to comply with the requirements of or 
transgression of the stated Rules and Regulations may result in sanctions, including but not limited to 
denial of water service, being imposed by the District until full compliance has been made. 

Initial distribution of these Rules and Regulations, to individual landowners/water users, shall be at the 
beginning of the 1986 water season. Copies of the Rules and Regulations shall be available thereafter in 
the District office. 

CONTROL OF THE SYSTEM 

Rule 1: All matters relating to the distribution of water and the maintenance of the District's canals, 

ditches, and conduits shall be under the general supervision of the District Manager acting under the 
authority and direction of the Board of Directors. 

 

OWNERSHIP OF CANAL SYSTEM 

Rule 2: Certain diversion works, canals, and conduits, headgates and other structures owned by the 

Fresno Irrigation District were acquired by virtue of a deed from the Fresno Canal and Land Corporation 
to the Fresno Irrigation District dated May 16, 1921, and recorded on May 17, 1921, in Volume 107, page 
1, Official Records of Fresno County, California. Others were acquired by prescriptive use, grants, and 
various forms of conveyance agreements. All are dedicated to public use and are under the exclusive 
control of the elected Board of Directors acting through the Manager and staff of the District. 

 

DUTY WATERMASTER/DITCHTENDER RESPONSIBILITIES 

Rule 3: Ditchtenders will be assigned to operational areas within the District and will have the 
responsibility of enforcing District rules and directives. The Duty Watermaster will be responsible for the 
coordination of landowner/water user requests and will communicate those requests to the Ditchtender as 
they occur. Scheduled water deliveries to landowners/water users will be performed by Ditchtenders 
under the direction of the Duty Watermaster. 



 

HANDLING OF DISPUTES 

Rule 4: When landowners/water users cannot resolve differences or controversies with the Ditchtender, 

the Team Supervisor or the Duty Watermaster, they are expected to discuss the problem with the 
Manager prior to asking the Board of Directors for final determination. The Board of Directors reserves the 
authority to act as the final level of appeal on differences and controversies between landowners/water 
users and District employees. 

 

WATER ENTITLEMENT 

Rule 5: Each acre of land on water service within the District shall be entitled to a monthly minimum 

allotment of water consisting of .39 acre feet per month, deliverable at the rate of one cubic foot (7 ½ 
gallons) per second, for each ten acres of water service land for a period of 24 hours twice each month or 
48 hours once each month. The District may, if operational conditions warrant, vary the time and flow rate 
so long as the water user is afforded a reasonable opportunity to utilize his monthly allotment of water. 

 

WATER ENTITLEMENT EXCEPTIONS 

Rule 6: Fresno Irrigation District personnel are not authorized nor are they responsible for the division of 

water for the lands within the Free Water County Water District which has its own separate water 
entitlement within the Fresno Irrigation District water rights. 

Rule 7: At the start of water season each year the Board of Directors will make an allocation of water to 
those annexed lands that were formally Trimmer Springs, Dry Creek and Round Mountain Districts. 
Thereafter the water users within those annexed areas may purchase up to said allotment of water by 
submitting a request and paying for such water in advance. Delivery of such water shall thereafter be 
subject to the control of the Watermaster or his representative. 

Rule 8: From time to time the Board of Directors may authorize entering into contractual agreements with 

entities or individuals for the delivery of water on other than a rotational basis. 

 

ROTATION SCHEDULES 

Rule 9: Rotation schedules which set forth each landowner's rate of flow, day or days of the month, and 
duration of delivery shall be prepared by the District staff under the direction and supervision of the 
District Manager. The rotation schedules shall be prepared prior to the beginning of each water season 
and landowners taking delivery and utilizing water from the District's canals, ditches and conduits shall be 
informed in writing by the Ditchtender of the delivery dates, length of time, and amount of water allocated 
to each landowner or group of landowners during each rotation period. The District reserves the right to 
revise the rotation schedule at any time during the water season. 

 

WATER DELIVERIES 



Rule 10: Water deliveries under the rotation schedules shall be made on the basis of continuous and 
steady use of water during all days and nights, including holidays and Sundays. It shall be incumbent 
upon the landowner to utilize water during his full allotted time and to relinquish the water at the end of his 
scheduled time period unless otherwise approved by the Ditchtender. In order to prevent waste of water 
and prevent breaks, it is mandatory that every water user notify the Duty Watermaster if he must 
discontinue the diversion of water prior to his scheduled shut off time. 

Rule 11: The Ditchtender will make every effort to maintain an adequate flow of water in each lateral 
system to meet anticipated demands. However, changes in water use due to temperature variation, 
improper coordination by upstream users during water changes, local runoff from precipitation, spill water 
from other lateral systems, canal breaks, and other emergencies may cause unavoidable fluctuations and 
interruptions in flow. It is expected that a water user will notify the Duty Watermaster if water is not 
available at the time his rotation period begins or if the flow is interfered with during the period. It is also 
expected that all water users will cooperate with the Duty Watermaster and/or the Ditchtender in 
determining the cause of the interruption and will, to the extent practical, assist in correcting the problem.  

Rule 12: No additional time shall be granted to water users who fail to use the water continuously when 
available during the allotted time. If a water user fails, neglects, or refuses to use the water during the 
period assigned to him on the schedule, it shall not be a valid basis for claiming the right to use water at 
any other subsequent time. However, if such failure to use water is due to circumstances beyond the 
control of the water user, particularly if caused by the unavailability of water, the District shall endeavor to 
make up the lost time in so far as it can be done without unreasonably interfering with the scheduled 
delivery of water to other water users. Any such water user which is unable to divert his full allotment of 
water shall promptly notify the Duty Watermaster of his desire to divert the remainder of his entitlement. 

 

WATER EXCHANGES AND TRANSFERS 

Rule 13: Landowners may be permitted to exchange water delivery dates (water turns), within a ditch 

service area if authorized by the Watermaster or his designated representative, provided any such 
exchange does not create an operational problem or unreasonably interfere with the regular rotation 
schedule. 

Rule 14: Landowners may be permitted to transfer water from one parcel to another, provided both 

parcels are entitled to receive water service and any such transfer will not unreasonably interfere with the 
regular rotation schedule and will not exceed the safe operating capacity of any canal, ditch or conduit as 
determined by the Watermaster or his designated representative. Transfer of water entitlements under 
this rule may be granted for only one water season and must be reapproved for any subsequent water 
season. Permanent transfers will not be approved. The following criteria regarding landowner status is 
applicable: 

Different Landowners: As a general rule the transfer of water entitlement from one landowner 

to another landowner whether on the same lateral or on a different lateral must be approved by 
the Watermaster. However, short term transfers of 30 days or less on the same lateral system 
may be authorized by the Ditchtender for the particular lateral. 

Same Landowner: Transfer of water along the same lateral need only be approved by the 

Ditchtender if the water entitlement belongs to the same landowner. In cases where a 
landowner requests to transfer his entitlement to lands served from a different lateral, approval 
must first be obtained from the Watermaster 

 



DETERMINATION OF SAFE OPERATING LEVELS IN CANALS 

Rule 15: It must be recognized that some lands within the District cannot be served by gravity flow and 

that the irrigation of such lands will necessitate the use of lift pumps. The water level in any District canal, 
ditch or conduit shall not be raised to an unsafe height for the purpose of providing gravity service to high 
elevation lands or delivery facilities. The Watermaster or his designated representative shall determine 
the safe levels to which water may be raised for the purpose of providing gravity service. Diversions which 
jeopardize the safe operations of District facilities or interfere with service to others shall not be permitted. 

 

PUMPING FROM CANALS 

Rule 16: All landowners/water users who pump from canals, ditches or conduits belonging to the District 
for the purpose of irrigating land that is too high to be served by gravity water shall be governed in all 
respects by the rules and regulations applicable to land owners and water users under gravity service. 
The District will not be responsible for any trash or debris which may flow or accumulate in the water or 
any interference or decrease in the operating capacity of any private pump installations or pipelines. 
Private pumping facilities must be installed on a stand offset from District facilities. The exact location and 
tie-in are subject to approval by the District Manager or his designated representative. 

 

SERVICE TO PRIVATE/COMMUNITY LATERALS 

Rule 17: All Ditchtenders will provide limited service to water users who receive their deliveries through 
private/community owned facilities by informing and advising such users of their water days and allotted 
time for each rotation period. 

Rule 18: Water entitlements of landowners/water users who utilize private/community canals, ditches or 

conduits shall be delivered to the head of these facilities by the Ditchtender. It shall be incumbent on the 
owners and/or users to control the actions of individuals taking water from private canals, ditches or 
conduits. The same authority and jurisdiction granted to Ditchtenders in the operation of canals, ditches 
and conduits owned by the District is not applicable to those that are privately/community owned. 

Rule 19: The District will not knowingly, nor is a Ditchtender authorized to, deliver water to a 
private/community ditch, pipeline, or other conduit that is not reasonably clean, free of leaks, obstructions 
and has sufficient capacity to carry the flow of water. 

Rule 20: Any landowner who desires to sell his prorata share of water on a year-to-year basis or desires 

to purchase water from another landowner should contact the Assessor-Collector of the District for prior 
approval and payment. Any water sale may not be finally approved until the Watermaster determines 
such transaction will not interfere with the regular rotation schedule or exceed the safe operating capacity 
of any canal or conduit. Water cannot be permanently sold by one landowner to another, nor can it be 
transferred for use beyond the boundaries of the District, except to those lands which are presently 
entitled and which are classified as "water-rental" lands. Water entitlement cannot be sold or transferred 
to lands that have been annexed since September 1963. 

 

REQUESTS FOR WATER SERVICE 



Rule 21: Landowners within the District who are not presently receiving water from the District's 
distribution system, but desire to do so, shall be required to provide the necessary facilities to transport 
the water from the District's system to their lands. Requests for new water service must be submitted to 
the District Assessor-Collector. If the request or requests are approved by the Board of Directors during 
equalization sessions, the District Watermaster will make the necessary arrangements and schedule the 
delivery of water to the lands to be irrigated. 

 

RIGHTS OF WAY 

Rule 22: Rights of way and easements for canals and ditches owned by the District include the land 

actually occupied by the canal or ditch, and such land on both sides thereof, as is reasonably necessary 
for the maintenance and operation of such canals and ditches. Widths of easements vary with the size of 
the canal and other factors. Specifications and standard dimensions for easements may be obtained from 
the District Engineer. Rights of way and easements for conduits (pipelines) which have been substituted 
for open canals and ditches owned by the District and which have been acquired either by voluntary 
agreement with the landowner or by legal process have been recorded in Official Records of Fresno 
County, California. 

 

ENCROACHMENTS 

Rule 23: No trees, vines, shrubs, corrals, fences, buildings, bridges, or any other type of encroachment 
shall be planted or placed in, on, over or across any District canal, ditch, conduit or the right-of-way 
therefor except pursuant to specific written authority of the District Manager. Any such encroachment of 
an unusual or extraordinary nature shall be approved by the Board of Directors. Any unauthorized 
encroachment may be removed by the District at the expense of the encroacher. 

 

ACCESS TO LANDS 

Rule 24: The authorized agents and employees of the District shall have reasonable access at all times 
to all lands irrigated from the District's distribution system for the purpose of maintaining, operating, or 
inspecting the canals, ditches, and conduits and the flow of water therein and for the purpose of 
ascertaining the acreage of crops on lands irrigated or to be irrigated. If the District holds a right-of-way or 
easement across private land for the operation and maintenance of a canal or other facilities, the law 
provides that the District shall have certain secondary rights, such as the right to enter upon the property 
on which the right-of-way or easement is located to make repairs and do such things reasonably 
necessary for the full exercise of the easement rights. 

 

WELL MEASUREMENTS 

Rule 25: If requested, landowners shall be expected to allow District employees to enter upon their 

property and measure the depth of water in their private wells for the purpose of determining the 
conditions of the groundwater within the District. Measurements in selected observation wells are made 
and recorded by District personnel, in furtherance of a well measurement program begun in 1921. 



 

TAMPERING WITH FACILITIES 

Rule 26: Landowners or water users who, by opening, closing or otherwise interfering with regulating 

gates or devices, cause any fluctuations in the flow of water in the District's distribution system or cause 
any overflows, breaks or damage of any kind, shall be responsible to the District for the expense and 
damage caused thereby and may be liable to others that may be adversely affected. Where water control 
devices are regulated in accordance with specific instructions from an authorized District representative or 
in cases of an emergency nature when immediate adjustment or other corrective action will prevent 
overflows, breaks, crop loss or other property damage, the person making such adjustments or taking 
corrective action shall not be deemed to be in violation of this rule. Any such emergency action or 
adjustments shall be reported forthwith to the Duty Watermaster. 

 

DAMAGING FACILITIES 

Rule 27: No person shall make an opening, cut, plow or disc down or otherwise damage or weaken any 

canal, ditch or conduit owned by the District without written approval of the Manager or his designated 
representative. Any such approval to open, cut, plow, or disc down or otherwise disturb any District canal, 
ditch or conduit shall contain requirements for the restoration of such canal, ditch, or conduit to its original 
condition or better. The District reserves the right to seek restoration and monetary damages as provided 
by law for any unauthorized damage done to its system. 

 

UNAUTHORIZED INSTALLATION 

Rule 28: No delivery gate, pipe, siphon or any other structure or device shall be installed or placed in any 
canal, ditch or conduit owned by the District without express written permission and must be in strict 
compliance with plans and specifications approved by the Manager or his designated representative. Any 
such structure or device installed on a District canal, ditch or conduit without approval may be removed by 
the District at the expense of the owner. 

 

LANDOWNER/WATER USER RESPONSIBILITIES 

Rule 29: Water users who waste water delivered by the District, either willfully, carelessly or on account 
of defective or inadequate privately owned ditches, conduits, or structures, or because of inadequate 
preparation of the land for irrigation, may be refused further services until such conditions are remedied. 
Any waste or other improper use of water shall be reported to the Duty Watermaster who will take 
appropriate action. 

Rule 30: When water is delivered to a landowner/water user he shall be responsible for the water at all 

times after it leaves any canal, ditch or conduit owned by the District. The District will not be responsible 
or liable for any damage caused by negligence or careless use of water by any landowner/water user or 
the result of failure on his part to maintain any ditch, pipeline or other facility for which he is wholly or in 
part responsible. It is incumbent on all landowners/water users to prevent hazardous conditions, mosquito 
nuisances, or damage to the property of others. 



 

PERSONAL LIABILITY 

Rule 31: Any person entering upon District property or District right-of-way, does so at his own risk and 

assumes all risks associated therewith and by such action accepts the responsibility for any damage to 
District or private property resulting therefrom. 

 

TRASH AND DEBRIS 

Rule 32: No tires, trash, debris, litter, garbage, prunings, brush, grass, dairy waste, dead animals, 

herbicides, pesticides, or any other material which is offensive to the senses or injurious to health, or 
which pollutes or degrades the quality of water or which obstructs the flow of water, shall be placed, 
emptied, discharged, thrown, or be allowed to slide, flow, wash or be blown into any canal, ditch or 
conduit belonging to the District. All District employees shall promptly report any violations of this rule to 
the District's Duty Watermaster who will take appropriate action. The District reserves the right to take 
appropriate legal action and seek restitution in incidents of this nature. 

 

DISCHARGES INTO CANALS 

Rule 33: No person, firm, company, corporation or agency shall be permitted to pump, siphon, or drain 

surplus irrigation water (tail-water), storm water, waste water, or any other water, including but not limited 
to well water, into any District canal, ditch, or conduit on a long-term basis without the express written 
consent of the Board of Directors. A short-term discharge authorization may be issued by the District 
Manager. Any such written authorization shall include the manner, method, limitations, and terms and 
provisions for the District's control and regulation of the approved discharge. Any such discharges which 
result in pollution or contamination of District facilities shall be immediately reported to the Duty 
Watermaster for appropriate action. 
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Water Budget Summary (AF) 

 Water Accounting 2013 2014 2015* 

1 

Water Supplies (refer 

to enclosed USBR Ag 
Tables, includes private 
pumping) 

538,348 498,785 376,876 

2 

Water Uses/Demand 

(refer to enclosed 
USBR Ag Tables) 

508,152 482,739 433,691 

Notes: 
Insert data if available. A minimum of one year should be reported. If data is not 
available, columns, rows, or cells can be left blank. Alternatively, additional 
rows/columns can be added as applicable. 

To remain consistent with FID’s USBR Water Management Plan (WMP) 
reporting requirements, numbers in this table were derived using standard 
USBR WMP Agricultural Tables required for use in FID’s USBR WMP. 

* Water Supply Data for January thru July 2015 only. Final Kings River Water 
Association river water supply and diversion data after July 2015 is currently 
only available in preliminary numbers and not yet finalized.  Water 
Uses/Demand data includes annual total of crop water needs. 

 

Refer to the USBR Water Management Plan-style Agricultural Tables on the following pages for 

detailed water supply and demand data for years 2013, 2014, and 2015. 



Year of Data 2013 Enter data year here

Table 1

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1 M1 M1

January 0 0 0 1,646 0 0 0 1,646

February 0 0 0 4,080 0 0 0 4,080

March 0 0 0 7,583 0 0 0 7,583

April 0 0 0 39,971 0 0 0 39,971

May 0 0 0 81,144 0 0 0 81,144

June 0 0 0 86,444 0 0 0 86,444

July 0 0 0 71,409 0 23 0 71,432

August 0 0 0 7,265 0 0 0 7,265

September 0 0 0 10,005 0 0 0 10,005

October 0 0 0 6,793 0 0 0 6,793

November 0 0 0 2,674 0 0 0 2,674

December 0 0 0 3,146 0 0 0 3,146

TOTAL 0 0 0 322,160 0 23 0 322,183

Transfers 

into District Total

Federal non-

Ag Water.

Surface Water Supply

2013

Federal          

Ag Water

Upslope 

Drain WaterState Water

Other Water 

(define)

Local Water 

(Kings River)
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Table 2

Month (acre-feet) *(acre-feet)

Method E2

January 0 1,000

February 0 1,000

March 0 1,000

April 1,581 15,000

May 4,539 20,000

June 4,188 40,000

July 4,605 45,000

August 0 30,000

September 0 15,000

October 0 2,000

November 0 1,000

December 0 1,000

TOTAL 14,913 172,000

*normally estimated

Private 

Agric 2013

District 

Groundwate

Ground Water Supply
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1

January 1,646 0 140 1,786

February 4,080 0 1,346 5,426

March 7,583 0 3,841 11,424

April 39,971 1,581 3,169 44,721

May 81,144 4,539 4,047 89,730

June 86,444 4,188 3,157 93,789

July 71,432 4,605 3,082 79,119

August 7,265 0 3,034 10,299

September 10,005 0 3,212 13,217

October 6,793 0 2,601 9,394

November 2,674 0 1,385 4,059

December 3,146 0 238 3,384

TOTAL 322,183 14,913 29,252 366,348

            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

2013 Precipitation Worksheet 2013 Evaporation Worksheet

inches precip ft precip acres AF/Year inches evap ft evap acres AF/YEAR

Jan 0.58 0.05 991.41 237.11 Jan 1.85 0.15 991.41 5,653.59

Feb 0.59 0.05 991.41 237.11 Feb 2.66 0.22 991.41 5,653.59

Mar 0.72 0.06 991.41 237.11 Mar 5.36 0.45 991.41 5,653.59

Apr 0.12 0.01 991.41 237.11 Apr 7.39 0.62 991.41 5,653.59

May 0.07 0.01 991.41 237.11 May 8.79 0.73 991.41 5,653.59

Jun 0.00 0.00 991.41 237.11 Jun 8.91 0.74 991.41 5,653.59

Jul 0.00 0.00 991.41 237.11 Jul 9.66 0.80 991.41 5,653.59

Aug 0.06 0.01 991.41 237.11 Aug 8.77 0.73 991.41 5,653.59

Sept 0.00 0.00 991.41 237.11 Sept 6.59 0.55 991.41 5,653.59

Oct 0.06 0.01 991.41 237.11 Oct 4.24 0.35 991.41 5,653.59

Nov 0.39 0.03 991.41 237.11 Nov 2.39 0.20 991.41 5,653.59

Dec 0.28 0.02 991.41 237.11 Dec 1.84 0.15 991.41 5,653.59

TOTAL 2.87 0.24 TOTAL 68.431 5.70

Surface 

Water Total

District 

Groundwate

Recycled 

M&I 

Total District 

Water Supply

Total Water Supply

2013
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Table 4

2013

Canal, Pipeline, Length Width Surface Area Precipitation Evaporation Spillage Seepage Total

Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Basins (all) 4,786 4,787 22,910,582 125.8 2,999.3 0 0 (2,874)

Canals (all) 1,689,600 12 20,275,200 111.3 2,654.3 2,109 57,993 (62,645)

Pipelines 1,900,800 0 0 0.0 0.0 0 0 0

0

0

0

0

0

0

0

0

TOTAL 43,185,782 237.1 5,653.6 2,109 57,993 (65,518)

 Agricultural Distribution System
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Table 5

2013

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Grapes (Vineyard) 57,828 2.3 0.05 0.2 0.2 137,843

Almond 25,460 3.3 0.05 0.3 0.2 87,621

Orange/Tangerine 12,896 3.1 0.05 0.3 0.2 42,431

Misc Vegetables 8,245 1.6 0.05 0.2 0.2 13,395

Alfalfa 6,183 3.7 0.05 0.4 0.2 24,339

Pasture 4,725 3.8 0.05 0.4 0.2 18,894

Corn - Silage 3,547 2.4 0.05 0.2 0.2 8,751

Nectarine/Peach 3,072 3.2 0.05 0.3 0.2 10,215

Oat 2,916 1.6 0.05 0.2 0.2 4,593

Plum/Prune 1,643 3.2 0.05 0.3 0.2 5,528

Sod/Turf 1,173 3.8 0.05 0.4 0.2 4,691

Other 5,903 3.0 0.05 0.3 0.2 18,313

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

Crop Acres 133,591 376,613

Total Irrig.  Acres 133,591     (If this number is larger than your known total, it may be due to double cropping)

Appl. Crop 

Water UseArea Crop ET

Cultural 

Practices

Crop Water Needs

Leaching 

Requirement

Effective 

Precipitation
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Table 6 

2013 District Water Inventory

Water Supply Table 3 366,348

Riparian ET minus 368

Groundwater recharge minus 59,178

Seepage Table 4 minus 57,993

Evaporation - Precipitation Table 4 minus 5,416

Spillage Table 4 minus 2,109

minus 14,000

Water Available for sale to customers 227,284

Actual Agricultural Water Sales 2013 From District Sales Records 227,284

Private Groundwater Table 2 plus 172,000

Crop Water Needs Table 5 minus 376,613

Drainwater outflow minus 0

Percolation from Agricultural Land (calculated) 22,670

(intentional - ponds, injection)

(Distribution and Drain)

(tail and tile not recycled)

Transfers out of District
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Table 7

2013

102,258

(193,670)

Irrigated Acres (from Table 5) 133,591

Irrigated acres over a perched water table 0

Irrigated acres draining to a saline sink 0

Portion of percolation from agri seeping to a perched water table 0

Portion of percolation from agri seeping to a saline sink 0

Portion of On-Farm Drain water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0

Total (AF) flowing to a perched water table and saline sink 0

NOTE: "Estimated change in groundwater storage" is from the Fresno Area Regional Groundwater 

Management Group's 2013 Annual Groundwater Report.  This estimated change in groundwater storage is for 

the entire area within FID's boundary, which includes the cities of Fresno and Clovis.  City groundwater 

pumping and total city demand is not included in these tables.  Thus, this estimated change in groundwater 

storage is not solely due to FID.  

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence on 

Groundwater Storage

Estimated actual change in ground water storage, including natural recharge) (*See Note)
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Table 8

Year

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2004 3,751 0 0 391,948 0 0 0 395,699

2005 6,031 0 0 450,485 0 0 0 456,516

2006 7,661 0 0 563,203 0 0 0 570,864

2007 0 0 0 300,341 0 0 0 300,341

2008 3,750 0 0 415,021 0 0 0 418,771

2009 3,750 0 0 393,002 0 0 0 396,752

2010 19,232 0 0 503,966 0 0 0 523,198

2011 3,750 0 0 469,406 0 0 0 473,156

2012 0 0 0 361,979 0 23 0 362,002

2013 0 0 0 322,160 0 23 0 322,183

Total 47,925 0 0 4,171,511 0 46 0 4,219,482

Average 4,793 0 0 417,151 0 5 0 421,948

Total

Federal          

Ag Water

Upslope 

Drain Water

Annual Water Quantities Delivered Under Each Right or Contract

Transfers 

into District

Local Water 

(Kings River)

Other Water 

(define)

Federal non-

Ag Water. State Water
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Year of Data 2014 Enter data year here

Table 1

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1 M1 M1

January 0 0 0 4,657 0 0 0 4,657

February 0 0 0 2,386 0 0 0 2,386

March 0 0 0 5,347 0 0 0 5,347

April 0 0 0 6,137 0 0 0 6,137

May 0 0 0 14,487 0 0 0 14,487

June 0 0 0 89,958 0 0 0 89,958

July 0 0 0 93,697 0 0 0 93,697

August 0 0 0 13,144 0 0 0 13,144

September 0 0 0 12,785 0 0 0 12,785

October 0 0 0 6,540 0 0 0 6,540

November 0 0 0 2,192 0 0 0 2,192

December 0 0 0 2,352 0 0 0 2,352

TOTAL 0 0 0 253,682 0 0 0 253,682

Total

Surface Water Supply

2014

Federal          

Ag Water

Federal non-

Ag Water. State Water

Local Water 

(Kings River)

Other Water 

(define)

Transfers 

into District

Upslope 

Drain Water
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Table 2

Month (acre-feet) *(acre-feet)

Method E2

January 0 1,000

February 0 1,000

March 0 5,000

April 0 20,000

May 1,821 25,000

June 4,670 45,000

July 4,882 50,000

August 0 35,000

September 0 20,000

October 0 2,000

November 0 1,000

December 0 1,000

TOTAL 11,373 206,000

*normally estimated

Ground Water Supply

2014

District 

Groundwate

Private 

Agric 
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1

January 4,657 0 228 4,885

February 2,386 0 0 2,386

March 5,347 0 3,025 8,372

April 6,137 0 3,309 9,446

May 14,487 1,821 3,434 19,742

June 89,958 4,670 3,173 97,801

July 93,697 4,882 3,017 101,596

August 13,144 0 3,106 16,250

September 12,785 0 2,893 15,678

October 6,540 0 3,024 9,564

November 2,192 0 2,303 4,495

December 2,352 0 216 2,568

TOTAL 253,682 11,373 27,730 292,785

            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

2014 Precipitation Worksheet 2014 Evaporation Worksheet

inches precip ft precip acres AF/Year inches evap ft evap acres AF/YEAR

Jan 0.03 0.00 991.41 613.02 Jan 1.67 0.14 991.41 5,500.92

Feb 1.23 0.10 991.41 613.02 Feb 1.96 0.16 991.41 5,500.92

Mar 0.70 0.06 991.41 613.02 Mar 4.79 0.40 991.41 5,500.92

Apr 0.81 0.07 991.41 613.02 Apr 6.56 0.55 991.41 5,500.92

May 0.22 0.02 991.41 613.02 May 9.17 0.76 991.41 5,500.92

Jun 0.00 0.00 991.41 613.02 Jun 9.93 0.83 991.41 5,500.92

Jul 0.02 0.00 991.41 613.02 Jul 9.52 0.79 991.41 5,500.92

Aug 0.06 0.01 991.41 613.02 Aug 8.58 0.72 991.41 5,500.92

Sept 0.07 0.01 991.41 613.02 Sept 6.57 0.55 991.41 5,500.92

Oct 0.42 0.04 991.41 613.02 Oct 4.54 0.38 991.41 5,500.92

Nov 0.92 0.08 991.41 613.02 Nov 2.00 0.17 991.41 5,500.92

Dec 2.94 0.25 991.41 613.02 Dec 1.30 0.11 991.41 5,500.92

TOTAL 7.42 0.62 TOTAL 66.583 5.55

Total Water Supply

2014

Surface 

Water Total

District 

Groundwate

Recycled 

M&I 

Total District 

Water Supply
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Table 4

2014

Canal, Pipeline, Length Width Surface Area Precipitation Evaporation Spillage Seepage Total

Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Basins (all) 4,786 4,787 22,910,582 325.2 2,918.3 0 0 (2,593)

Canals (all) 1,689,600 12 20,275,200 287.8 2,582.6 545 45,663 (48,503)

Pipelines 1,900,800 0 0 0.0 0.0 0 0 0

0

0

0

0

0

0

0

0

TOTAL 43,185,782 613.0 5,500.9 545 45,663 (51,096)

 Agricultural Distribution System
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Table 5

2014

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Grapes (Vineyard) 56,344 2.3 0.05 0.2 0.2 134,304

Almond 28,238 3.3 0.05 0.3 0.2 97,180

Orange/Tangerine 12,947 3.1 0.05 0.3 0.2 42,597

Misc Vegetables 8,121 1.6 0.05 0.2 0.2 13,194

Alfalfa 5,933 3.7 0.05 0.4 0.2 23,356

Pasture 4,654 3.8 0.05 0.4 0.2 18,609

Corn - Silage 3,381 2.4 0.05 0.2 0.2 8,341

Nectarine/Peach 3,070 3.2 0.05 0.3 0.2 10,209

Oat 2,646 1.6 0.05 0.2 0.2 4,168

Plum/Prune 1,518 3.2 0.05 0.3 0.2 5,107

Sod/Turf 1,172 3.8 0.05 0.4 0.2 4,685

Other 5,564 3.0 0.05 0.3 0.2 17,261

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

Crop Acres 133,587 379,011

Total Irrig.  Acres 133,587     (If this number is larger than your known total, it may be due to double cropping)

Crop Water Needs

Area Crop ET

Leaching 

Requirement

Cultural 

Practices

Effective 

Precipitation

Appl. Crop 

Water Use
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Table 6 

2014 District Water Inventory

Water Supply Table 3 292,785

Riparian ET minus 0

Groundwater recharge minus 50,375

Seepage Table 4 minus 45,663

Evaporation - Precipitation Table 4 minus 4,888

Spillage Table 4 minus 545

minus 7,690

Water Available for sale to customers 183,624

Actual Agricultural Water Sales 2014 From District Sales Records 183,624

Private Groundwater Table 2 plus 206,000

Crop Water Needs Table 5 minus 379,011

Drainwater outflow minus 0

Percolation from Agricultural Land (calculated) 10,612

(Distribution and Drain)

(intentional - ponds, injection)

Transfers out of District

(tail and tile not recycled)
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Table 7

2014

84,665

(193,670)

Irrigated Acres (from Table 5) 133,587

Irrigated acres over a perched water table 0

Irrigated acres draining to a saline sink 0

Portion of percolation from agri seeping to a perched water table 0

Portion of percolation from agri seeping to a saline sink 0

Portion of On-Farm Drain water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0

Total (AF) flowing to a perched water table and saline sink 0

Estimated actual change in ground water storage, including natural recharge) (*See Note)

NOTE: "Estimated change in groundwater storage" is from the Fresno Area Regional Groundwater 

Management Group's 2013 Annual Groundwater Report (2014 report not yet finalized).  This estimated 

change in groundwater storage is for the entire area within FID's boundary, which includes the cities of 

Fresno and Clovis.  City groundwater pumping and total city demand is not included in these tables.  Thus, 

this estimated change in groundwater storage is not solely due to FID.  

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence on 

Groundwater Storage
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Table 8

Year

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2005 6,031 0 0 450,485 0 0 0 456,516

2006 7,661 0 0 563,203 0 0 0 570,864

2007 0 0 0 300,341 0 0 0 300,341

2008 3,750 0 0 415,021 0 0 0 418,771

2009 3,750 0 0 393,002 0 0 0 396,752

2010 19,232 0 0 503,966 0 0 0 523,198

2011 3,750 0 0 469,406 0 0 0 473,156

2012 0 0 0 361,979 0 23 0 362,002

2013 0 0 0 322,160 0 23 0 322,183

2014 0 0 0 253,682 0 0 0 253,682

Total 44,174 0 0 4,033,245 0 46 0 4,077,465

Average 4,417 0 0 403,325 0 5 0 407,747

Upslope 

Drain Water Total

Annual Water Quantities Delivered Under Each Right or Contract

Federal          

Ag Water

Federal non-

Ag Water. State Water

Local Water 

(Kings River)

Other Water 

(define)

Transfers 

into District
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Year of Data 2015 Enter data year here

NOTE:  Finalized water supply data only available through July 2015. Data included in tables for January thru July 2015 only.

Table 1

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1 M1 M1

January 0 0 0 4,806 0 0 0 4,806

February 0 0 0 3,166 0 0 0 3,166

March 0 0 0 3,894 0 0 0 3,894

April 0 0 0 3,572 0 0 0 3,572

May 0 0 0 5,488 0 0 0 5,488

June 0 0 0 45,779 0 0 0 45,779

July 0 0 0 51,291 0 0 0 51,291

August 0 0 0 N/A 0 0 0 0

September 0 0 0 N/A 0 0 0 0

October 0 0 0 N/A 0 0 0 0

November 0 0 0 N/A 0 0 0 0

December 0 0 0 N/A 0 0 0 0

TOTAL (thru July) 0 0 0 117,996 0 0 0 117,996

Total

Surface Water Supply

2015

Federal          

Ag Water

Federal non-

Ag Water. State Water

Local Water 

(Kings River)

Other Water 

(define)

Transfers 

into District

Upslope 

Drain Water
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Table 2

Month (acre-feet) *(acre-feet)

Method E2

January 0 2,000

February 0 2,000

March 0 20,000

April 0 40,000

May 0 50,000

June 0 60,000

July 0 70,000

August 0 N/A

September 0 N/A

October 0 N/A

November 0 N/A

December 0 N/A

TOTAL 0 244,000

*normally estimated

Ground Water Supply

2015

District 

Groundwate

Private 

Agric 
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Table 3

Month (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Method M1

January 4,806 0 208 5,014

February 3,166 0 1,138 4,304

March 3,894 0 3,215 7,109

April 3,572 0 3,031 6,603

May 5,488 0 2,917 8,405

June 45,779 0 1,728 47,507

July 51,291 0 2,643 53,934

August N/A 0 N/A 0

September N/A 0 N/A 0

October N/A 0 N/A 0

November N/A 0 N/A 0

December N/A 0 N/A 0

TOTAL 117,996 0 14,880 132,876

            *Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.

2015 Precipitation Worksheet 2015 Evaporation Worksheet

inches precip ft precip acres AF/Year inches evap ft evap acres AF/YEAR

Jan 0.34 0.03 991.41 338.73 Jan 1.33 0.11 991.41 3,509.75

Feb 1.36 0.11 991.41 338.73 Feb 2.27 0.19 991.41 3,509.75

Mar 0.11 0.01 991.41 338.73 Mar 5.03 0.42 991.41 3,509.75

Apr 1.28 0.11 991.41 338.73 Apr 6.77 0.56 991.41 3,509.75

May 0.82 0.07 991.41 338.73 May 7.77 0.65 991.41 3,509.75

Jun 0.00 0.00 991.41 338.73 Jun 9.64 0.80 991.41 3,509.75

Jul 0.19 0.02 991.41 338.73 Jul 9.69 0.81 991.41 3,509.75

Aug 0.00 0.00 991.41 338.73 Aug 0.00 0.00 991.41 3,509.75

Sept 0.00 0.00 991.41 338.73 Sept 0.00 0.00 991.41 3,509.75

Oct 0.00 0.00 991.41 338.73 Oct 0.00 0.00 991.41 3,509.75

Nov 0.00 0.00 991.41 338.73 Nov 0.00 0.00 991.41 3,509.75

Dec 0.00 0.00 991.41 338.73 Dec 0.00 0.00 991.41 3,509.75

TOTAL 4.10 0.34 TOTAL 42.482 3.54

Total Water Supply

2015

Surface 

Water Total

District 

Groundwate

Recycled 

M&I 

Total District 

Water Supply
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Table 4

2015

Canal, Pipeline, Length Width Surface Area Precipitation Evaporation Spillage Seepage Total

Lateral, Reservoir (feet) (feet) (square feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

Basins (all) 4,786 4,787 22,910,582 179.7 1,862.0 0 0 (1,682)

Canals (all) 1,689,600 12 20,275,200 159.0 1,647.8 14 21,239 (22,742)

Pipelines 1,900,800 0 0 0.0 0.0 0 0 0

0

0

0

0

0

0

0

0

TOTAL 43,185,782 338.7 3,509.8 14 21,239 (24,424)

 Agricultural Distribution System
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Table 5

2015

Crop Name (crop acres) (AF/Ac) (AF/Ac) (AF/Ac) (AF/Ac) (acre-feet)

Grapes (Vineyard) 56,344 2.3 0.05 0.2 0.2 134,304

Almond 28,238 3.3 0.05 0.3 0.2 97,180

Orange/Tangerine 12,947 3.1 0.05 0.3 0.2 42,597

Misc Vegetables 8,121 1.6 0.05 0.2 0.2 13,194

Alfalfa 5,933 3.7 0.05 0.4 0.2 23,356

Pasture 4,654 3.8 0.05 0.4 0.2 18,609

Corn - Silage 3,381 2.4 0.05 0.2 0.2 8,341

Nectarine/Peach 3,070 3.2 0.05 0.3 0.2 10,209

Oat 2,646 1.6 0.05 0.2 0.2 4,168

Plum/Prune 1,518 3.2 0.05 0.3 0.2 5,107

Sod/Turf 1,172 3.8 0.05 0.4 0.2 4,685

Other 5,564 3.0 0.05 0.3 0.2 17,261

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

0 0.0 0.0 0.0 0.0 0

Crop Acres 133,587 379,011

Total Irrig.  Acres 133,591     (If this number is larger than your known total, it may be due to double cropping)

Crop Water Needs

Area Crop ET

Leaching 

Requirement

Cultural 

Practices

Effective 

Precipitation

Appl. Crop 

Water Use
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Table 6 

2015 District Water Inventory

Water Supply Table 3 132,876

Riparian ET minus 0

Groundwater recharge minus 30,279

Seepage Table 4 minus 21,239

Evaporation - Precipitation Table 4 minus 3,171

Spillage Table 4 minus 14

minus 3,161

Water Available for sale to customers 75,012

Actual Agricultural Water Sales 2015 From District Sales Records 75,012

Private Groundwater Table 2 plus 244,000

Crop Water Needs Table 5 minus 379,011

Drainwater outflow minus 0

Percolation from Agricultural Land (calculated) (60,000)

Note:  "Crop Water Needs" in this table are annual requirements.  Water supply data in table for

January thru July 2015 only.

(Distribution and Drain)

(intentional - ponds, injection)

Transfers out of District

(tail and tile not recycled)
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Table 7

2015

51,518

(193,670)

Irrigated Acres (from Table 5) 133,587

Irrigated acres over a perched water table 0

Irrigated acres draining to a saline sink 0

Portion of percolation from agri seeping to a perched water table 0

Portion of percolation from agri seeping to a saline sink 0

Portion of On-Farm Drain water flowing to a perched water table/saline sink 0

Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink 0

Total (AF) flowing to a perched water table and saline sink 0

Estimated actual change in ground water storage, including natural recharge) (*See Note)

NOTE: "Estimated change in groundwater storage" is from the Fresno Area Regional Groundwater 

Management Group's 2013 Annual Groundwater Report (2015 report not yet finalized).  This estimated 

change in groundwater storage is for the entire area within FID's boundary, which includes the cities of 

Fresno and Clovis.  City groundwater pumping and total city demand is not included in these tables.  Thus, 

this estimated change in groundwater storage is not solely due to FID.  

Influence on Groundwater and Saline Sink

Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence on 

Groundwater Storage
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Table 8

Year

(acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet) (acre-feet)

2006 7,661 0 0 563,203 0 0 0 570,864

2007 0 0 0 300,341 0 0 0 300,341

2008 3,750 0 0 415,021 0 0 0 418,771

2009 3,750 0 0 393,002 0 0 0 396,752

2010 19,232 0 0 503,966 0 0 0 523,198

2011 3,750 0 0 469,406 0 0 0 473,156

2012 0 0 0 361,979 0 23 0 362,002

2013 0 0 0 322,160 0 23 0 322,183

2014 0 0 0 253,682 0 0 0 253,682

2015 0 0 0 117,996 0 0 0 117,996

Total 38,143 0 0 3,700,756 0 46 0 3,738,945

Average 3,814 0 0 370,076 0 5 0 373,895

Upslope 

Drain Water Total

Annual Water Quantities Delivered Under Each Right or Contract

Federal          

Ag Water

Federal non-

Ag Water. State Water

Local Water 

(Kings River)

Other Water 

(define)

Transfers 

into District
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