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Water Code Section
(or other, as identified)

1 2015 10820, 10608.12
Executive Order B-29-15

2 At least 25,000 irrigated acres 10853
or
At least 10,000 irrigated acres Executive Order B-29-15

3 December 31, 2015 update 10820 (a)
12/11/2015

July 1, 2016 2015 AWMP for agricultural water suppliers 10,000 to 
25,000 irrigated acres Executive Order B-29-15

4 SCHEDULED 1.4 5-year cycle update 10820 (a)
5 2-H 3.1 A Description of previous water management activities 10826(d)

6 1-B 3.1 B.1
Was each city or county within which supplier provides water 
supplies notified that the agricultural water supplier will be 
preparing or amending a plan?

10821(a)

7 YES, 1-A, 10/30/15 3.2 B.2 Was the proposed plan available for public inspection prior to plan 
adoption? 10841

8 YES, 1-A 3.1 B.2

Publically-owned supplier: Prior to the hearing, was the notice of 
the time and place of hearing published within the jurisdiction of the 
publicly owned agricultural water supplier in accordance with 
Government Code 6066?

10841

9 YES, 1-A 3.1 B.2 14 days notification for public hearing GC 6066
10 YES, 1-A 3.1 B.2 Two publications in newspaper within those 14 days GC 6066

11 YES, 1-A 3.1 B.2 At least 5 days between publications? (not including publication 
date) GC 6066

12 11/30/2015 3.1 C.1 After hearing/equivalent notice, was the plan adopted as prepared 
or as modified during or after the hearing? 10841

13 YES 3.1 C.2 Was a copy of the AWMP, amendments, or changes, submitted 
to the entities below, no later than 30 days after the adoption? 10843(a)

14 YES 3.1 C.2 The department. 10843(b)(1)

15 12/3/2015 3.1 C.2 Any city, county, or city and county within which the agricultural 
water supplier provides water supplies. 10843(b)(2)

16 12/3/2015 3.1 C.2 Any urban water supplier within which jurisdiction the agricultural 
water supplier provides water supplies. 10843(b)(4)

17 12/3/2015 3.1 C.2 Any city or county library within which jurisdiction the agricultural 
water supplier provides water supplies. 10843(b)(5)

18 12/3/2015 3.1 C.2 The California State Library. 10843(b)(6)

19 12/3/2015 3.1 C.2 Any local agency formation commission serving a county within 
which the agricultural water supplier provides water supplies. 10843(b)(7)

20 12/1/2015 3.1 C.3 Adopted AWMP availability 10844

21 12/1/2015 3.1 C.3 Was the AWMP available for public review on the agricultural water 
supplier’s Internet Web site within 30 days of adoption? 10844(a)

22 CONTINUING 3.1 D.1
Implement the AWMP in accordance with the schedule set forth in 
its plan, as determined by the governing body of the agricultural 
water supplier.

10842

23 See Vol I, Intro, p1 3.2 Description of the agricultural water supplier and service area 
including: 10826(a)

24 See Vol I, Sec-1 -A, p2 3.2 A.1 Size of the service area. 10826(a)(1)

25 See Vol I, Sec 1 -B,  p2 3.2 A.2 Location of the service area and its water management facilities. 10826(a)(2)

26 See Vol I, Sec 1 -C,  p4 3.2 A.3 Terrain and soils. 10826(a)(3)
27 See Vol I, Sec 1 -D,  p6 3.2 A.4 Climate. 10826(a)(4)

28 2-A 3.2 B.1 Operating rules and regulations. 10826(a)(5)

29 2-B 3.2 B.2 Water delivery measurements or calculations. 10826(a)(6)
30 2-C 3.2 B.3 Water rate schedules and billing. 10826(a)(7)

Water shortage allocation policies. 10826(a)(8)
31

3-G Drought Management Plan Executive Order B-29-15

Description

1.4 AWMP Required? 

1.4

Guidebook 
Location

Vol 4 

YES

AWMP Location

Agricultural Water Management Plan Preparation Checklist Matrix

3.2 B.4

1.4



Water Code Section
(or other, as identified)

Description

  

Guidebook 
Location

Vol 4 

AWMP Location

Agricultural Water Management Plan Preparation Checklist Matrix

32 3.3 Water uses within the service area, including all of the 
following: 10826(b)(5)

33 See Vol I, Sec 2 -E-1,  p15 3.3 A Agricultural. 10826(b)(5)(A)
34 See Vol I, Sec 2 -E-2,  p15 3.3 D Municipal and industrial. 10826(b)(5)(D)
35 2-E 3.3 E Groundwater recharge. 10826(b)(5)(E)
36 See Vol I, Sec 3 -K,  p22 3.3 F Transfers and exchanges. 10826(b)(5)(F)

37 3.4 A Description of the quantity of agricultural water supplier's 
supplies as: 10826(b)

38 2F 3.4 A.1 Surface water supply. 10826(b)(1)
39 2-D 3.4 A.2 Groundwater supply. 10826(b)(2)
40 See Vol I, Sec 2 -C,  p14 3.4 A.3 Other water supplies. 10826(b)(3)

41 3.4 B Description of the quality of agricultural waters suppliers 
supplies as: 10826(b)

42 3-H 3.4 B.1 Surface water supply. 10826(b)(1)

43 3-H 3.4 B.2 Groundwater supply. 10826(b)(2)

44 3-H 3.4 B.3 Other water supplies. 10826(b)(3)

45 3-H 3.4 C Source water quality monitoring practices. 10826(b)(4)

46 3.5 Description of water accounting, including all of the following: 10826(b)(7)

47 See Vol 1, Intro, p 1 3.5 A Quantifying the water supplier’s water supplies. 10826(b)(7)(A)
48 See Vol 1, Intro, p 1 3.5 B Tabulating water uses. 10826(b)(7)(B)
49 See Vol 1, Intro, p 1 3.5 C Overall water budget. 10826(b)(7)(C)
50 2-F 3.5 D Description of water supply reliability. 10826(b)(8)

51 2-G 3.6 Analysis of climate change effect on future water supplies analysis 10826(c)

52 2-I 3.7 Water use efficiency information required pursuant to Section 
10608.48. 10826(e)

53 3.7 A Implement efficient water management practices (EWMPs) 10608.48(a)

54 4-B.1 3.7 A.1
Implement Critical EWMP: Measure the volume of water delivered 
to customers with sufficient accuracy to comply with subdivision (a) 
of Section 531.10 and to implement paragraph (2).

10608.48(b)

55 4-B.2 3.7 A.1 Implement Critical EWMP: Adopt a pricing structure for water 
customers based at least in part on quantity delivered. 10608.48(b)

56 3.7 A.2 Implement additional locally cost-effective and technically 
feasible EWMPs 10608.48(c)

57 1,2,13 3.7 B If applicable, document (in the report) the determination that 
EWMPs are not locally cost-effective or technically feasible 10608.48(d)

58 3,4,5,6,7,8,9,10,11,12,14 3.7 A Include a report on which EWMPs have been implemented and 
planned to be implemented 10608.48(d)

59 2-I 3.7 A

Include (in the report) an estimate of the water use efficiency 
improvements that have occurred since the last report, and an 
estimate of the water use efficiency improvements estimated to 
occur five and 10 years in the future. 

10608.48(d)

60 3-A 6 A   Lack of legal access certification (if water measuring not at farm 
gate or delivery point) CCR §597.3(b)(2)(A)

61 3-C 6 B Lack of technical feasibility (if water measuring not at farm gate or 
delivery point) CCR §597.3(b)(1)(B), §597.3(b)(2)(B)

62 3-C 6 C Description of water measurement BPP CCR §597.4(e)(2)
63 See Vol 3, Sec 3-D 6 D Conversion to measurement to volume CCR §597.4(e)(3)

64 3-E 6 E Existing water measurement device corrective action plan? (if 
applicable, including schedule, budget and finance plan) CCR §597.4(e)(4))
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2015 AGRICULTURAL WATER  
MANAGEMENT PLAN OUTLINE 

 
i. Letter of Introduction  

ii. AWMP Preparation Checklist Matrix 

 
1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
  
 A. Public Notice 
 
 B. Workshop Letter 
 
 C. Resolution 
 
 D. Adopted Plan Notification 
 
2. UPDATED PLAN ELEMENTS  
 
 A. Operating Rules and Regulations  
 
 B. Water Delivery Measurements and Calculations 
 
 C. Water Rate Schedules and Billing  
 
 D. Groundwater Supply 
 
 E. Groundwater Recharge  
 
 F. Water Supply and Reliability  
 
 G. Climate Change   
 
 H. Description of Previous Water Management Activities  
  

I. Water Use Efficiency Information Required Pursuant to Change in Plan  
 

J. Kings River East Groundwater Sustainability  
 
 
3. OTHER REQUIREMENTS 
 
 A. Legal Certification and Apportionment for Water Measurement 
 
 B. Accuracy Certification  
 
 C. Description of Water Measurement Best Management Practices  
 
 D. Documentation of Water Measurement Conversion to Volume  
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E. Device Corrective Action Plan Requirements for Water Measurement  
 
 F. Farm-Gate Measurement  
 
 G. Drought Management Plan 
 
 H. Water Supply Quality 
 
4. EFFICIENT WATER MANAGEMENT PRACTICES (EWMP) 
 
 A. Check List (matrix) 
 
 B. Critical EWMP 
   
  1. Water Measurement 
 
  2.  Volume-Based Pricing 
 
 C. Conditional EWMP 
 
  1. Alternate Land Use 
 

2.  Recycled Water Use 
 
3.  On-Farm Irrigation Capital Improvements 
 
4.  Incentive Pricing Structure 
 
5. Infrastructure Improvements 
 
6.  Order/Delivery Flexibility  
 
7.  Supplier Spill and Tailwater Systems 
 
8. Conjunctive Use 
 
9. Automated Canal Controls 
 
10.  Customer Pump Test/Evaluation 
 
11.  Water Conservation Coordinator 
 
12.  Water Management Services to Customers 
 
13.  Identify Institutional Changes 
 
14. Supplier Pump Improved Efficiency 
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5. REFERENCE ATTACHMENTS 
 

A. MOU Implementation of the Kings Basin Coordinated Groundwater Monitoring Plan, 
(2014)   

   
 B Methods and Devices, (2008)  
  

C  Reedley Pond MOU Operating, Maintenance and Capital Replacement Agreement, (2015), 
Dinuba Pond MOU Operating, Maintenance and Capital Replacement Agreement, (2011)  

  
D  SBX7 Flow Rate Measurement Compliance for Agricultural Irrigation Districts, ITRC, Cal 

Poly State University, (2012)  
 

E. Inadequate Means of Measurement Turnout Locations, (2015)   
 
F. Water Banking Annual Report, (2012, 2013, 2014)  
 
G. North Tulare County Regional Surface Water Treatment Plant Study, (2015)  
 
H.  Addendum to Tulare County Regional Surface Water Treatment Plant Study, (2015)                                                                                                                                                                                                                                          
 
I Map of Ponding Basins, (2015)  
 
J. Map of IRTC Flap Gates, Automatic Control Gates, Doppler-type flow meters, variable 

frequency drive pump, and magnetic flow meter & SCADA controlled facilities, (2015)  
 
K. AB 1135/GSA Boundary Map/Memo/ MOU Kings River East GSA, (2015)     
 
L.  Alternate Turnout Agreement Policy, (2015) 
 
M.  Meter Consent Agreement Policy, (2015)          
 



1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
  
 A. Public Notice 
 
 B. Workshop Letter 
 
 C. Resolution 
 
 D. Adopted Plan Notification 
 
 
  



1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
  
 A. Public Notice 
  



 

ALTA IRRIGATION DISTRICT 

PUBLIC NOTICE 

 

Intent to adopt a 2015 Agricultural Water Management Plan to be in compliance with SB x7-7.   

A draft 2015 Ag Water Management Plan can be reviewed at the Alta Irrigation District’s Main 

Office, located at 289 North L Street, Dinuba, CA, on Friday, October 30, 2015 and thereafter or 

by going to our website at www.altaid.org. Office Hours: (8:00am - 5:00pm) (Closed for lunch 

12:00 pm - 1:00pm) Monday - Friday 

 

Subject to public notice provision under Government Code 6066, a public hearing will be held at 

9:30 a.m. on November 12, 2015 at 289 North L Street, Dinuba CA, to review the draft 2015 

Agricultural Water Management Plan.  Subsequent to the public hearing, the Alta Irrigation 

District Board of Directors at a public meeting will take the following action:  adopt the plan as 

presented, amend the plan or not take action on the plan.  

 

 

 

 
 
 
 
 
 
___________________________ 
Published: Dinuba Sentinel, October 29, 2015 and November 5, 2015 







1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
 
 B. Workshop Letter 
 
 
  





1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
 
 C. Resolution 
 
  





1. NOTICE REQUIREMENTS AND BOARD ADOPTION  
  
 D. Adopted Plan Notification 
 
 
  



 
ADOPTED PLAN NOTIFICATION 

(California Code of Regulation §10843(b)(1-7)) 

(USB Flash Drive) 

 
 

 
1. California Department of Water Resources,  

901 P Street, Room 314A,  
Sacramento CA 95814 

 
2. California State Library,  

900 N Street,  
Sacramento, CA 95814 

 
3. Fresno County Library,   

2420 Mariposa Street,  
Fresno, CA 93721 

 
4. Tulare County Library Central Library,  

200 W Oak Avenue,  
Visalia, CA 93291 

 
5. Kings County Library,  

401 N Douty Street,  
Hanford, CA 93230 

 
6. Fresno County, Clerk Office,  

2221 Kern Street,  
Fresno, CA 93721 

 
7. Tulare County, Clerk Office,  

221 S Mooney Blvd #103,  
Visalia, CA 93291 

 
8. Kings County, Clerk Office,  

1400 W Lacey Blvd,  
Hanford, CA 93230 
 

9. Fresno County, LAFCO,  
2607 Fresno Street,  
Fresno, CA 93721 

 

10. Tulare County, LAFCO,  
201 N Church Street # B,  
Visalia, CA 93291 

 
11. Kings County, LAFCO,  

1400 W. Lacey Blvd. 
Hanford, CA 93230 

 
12. City of Dinuba,  

405 E El Monte Way,  
Dinuba, CA 93618 

 
13. City of Reedley,  

1733 9th Street  
Reedley, CA 93654 

 
14. Sultana Community Services District,  

37835 Kate Road,  
Dinuba CA 93618 

 
15. Cutler Public Utility District,  

40526 Orosi Drive,  
Cutler, CA 93615 

 
16. Orosi Public Utility District,  

12488 Avenue 416,  
Orosi, CA 93647 

 
17. East Orosi Public Utility District,  

PO BOX 213,  
Orosi, CA 93647 

 
18. London Community Services District,  

37835 Kate Road,  
Dinuba CA 93618 

 





2. UPDATED PLAN ELEMENTS  
 
 A. Operating Rules and Regulations  
 
 B. Water Delivery Measurements and Calculations 
 
 C. Water Rate Schedules and Billing  
 
 D. Groundwater Supply 
 
 E. Groundwater Recharge  
 
 F. Water Supply and Reliability  
 
 G. Climate Change   
 
 H. Description of Previous Water Management Activities  
  

I. Water Use Efficiency Information Required Pursuant to Change in Plan  
 

J. Kings River East Groundwater Sustainability  
  



2. UPDATED PLAN ELEMENTS  
 
 A. Operating Rules and Regulations  
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RULES & REGULATIONS 
GOVERNING DISTRIBUTION OF WATER AND 

MAINTENANCE OF DISTRIBUTION SYSTEM OF THE 
ALTA IRRIGATION DISTRICT 

(Revised 12/13/2012) 
 

(California Water Code §10826(a)(5)) 
 

Section 22257 of the California Water Code provides 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". 

                                                                              
These rules and regulations cancel and supersede any and all previous rules and regulations adopted and/or printed 
by the District.        
                                                                              

OWNERSHIP AND CONTROL OF SYSTEM 
 

Rule 1:  All diversion works, canals, ditches, conduits, pipelines, headgates, and other structures owned by the 
District are dedicated to public use and are under the exclusive control and management of the Board of Directors.  
No person other than the authorized agents and employees of the District shall have any right to interfere with any of 
said diversion works, canals, ditches, conduits, pipelines, headgates or other structures of the District. 
 

RIGHTS OF WAY ARE PART OF SYSTEM 
 
Rule 2:  Rights-of-way and easements for canals, ditches, and conduits owned by the District include, in addition to 
the land actually occupied by the canal, ditch, or conduit, such land on both sides thereof as is reasonably necessary 
for the maintenance, repair, cleaning and operation of such canals, ditches, and conduits.  Obstruction of or 
interference with this secondary easement is prohibited by Section 22438 of the California Water Code.  Widths of 
easements vary with the size of the canal, ditch, or conduit and other factors.  Questions regarding the specification 
and location of various easements may be addressed to the District's administration office. 
  

ACCESS TO LANDS IN DISTRICT 
 
Rule 3:  The authorized agents or employees of the District shall have free access at all times to all lands 
within the District in which the District has an interest for the purpose of constructing, replacing, 
maintaining, operating, inspecting or examining the canals, ditches, conduits, pipelines, headgates, and 
other structures owned or operated by the District and the flow of water therein, and for the purpose of 
ascertaining the acreage of crops on lands irrigated or to be irrigated with water furnished by the District.  If the 
District owns a right of way or easement across privately owned land for the operation and maintenance of a canal, 
ditch or other facility, the law provides that the District shall have certain secondary rights and easements, 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 as may be reasonably necessary for the full exercise of the easement rights. 

WELL MEASUREMENTS 
 
Rule 4:  If requested, by District, landowners may 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 and the average depth 
of the groundwater within the District. 
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EMPLOYMENT AND DUTIES OF DITCHTENDERS 
 
Rule 5:  The General Manager of the District shall employ such Ditchtenders and other assistants as may be 
necessary for the proper operation of the District's distribution system and for the distribution of water furnished by 
the District.  Ditchtenders shall have the responsibility of enforcing District rules and directives.  Ditchtenders shall 
be responsible for, and in charge of operational areas of the District allocated to them.  All Ditchtenders shall be 
responsible to the Superintendent.  Any decision made by the Ditchtender may be appealed by a landowner to the 
General Manager.  A landowner may appeal any decision of the General Manager to the Board of Directors. 
 

APPORTIONMENT OF WATER SUPPLY 
 
Rule 6:  The water supply available to the District will be apportioned to each distributing section of the District by 
the Superintendent, and will be apportioned to the landowners within the District in accordance with the provisions 
of Section 22250 of the California Water Code.  
 

SUPERVISION OF SYSTEM 
 
Rule 7:  All matters relating to the distribution of water and the maintenance of District canals, ditches, pipelines, 
conduits, ponds, and other District structures or facilities shall be under the general supervision of the General 
Manager, who shall act under the authority of, and with the approval of, the Board of Directors. 
 

DISTRIBUTION SCHEDULES 
 
Rule 8:  In general, water shall be distributed among the landowners in accordance with equitable water use formula 
based upon the delivery of one cubic foot per second of water for four (4) consecutive days to irrigate each 20 acres 
in the District having a 100% water entitlement.  The Board of Directors shall establish the water use formula for 
that water season and may adjust the formula during that season.  Landowners using and taking delivery of District 
water shall be informed of the date on which the water run shall begin, the date on which delivery requests will be 
received and accepted by the District, and the percentage of water  entitlement per parcel in the District.  The 
District shall also inform landowners of the initial water rotation cycle and any subsequent cycles.  
 

MEASUREMENT OF WATER 
 
Rule 9:  Water shall be measured by the Ditchtender at least once per day.  All water delivered through facilities 
owned or controlled by District shall be measured by means of a flow meter, submerged orifice measurement 
device, or other means of measurement approved by District.  District may deny or refuse to deliver water to a 
turnout or headgate that is equipped with an inadequate means of measurement, as determined by District.  

(1) "Inadequate means of measurement" is any of the following: 
 

(a) New water delivery location without a District-approved means of measurement; 

(b) Existing delivery location with respect to which District has given to landowner(s) 
adequate notice and/or opportunity either to install a measurement device or structure 
approved by District, to the satisfaction of District to meet its minimum compliance 
requirements.  

(2) Meter calibration and measurement device maintenance:  Every eight (8) years, or sooner if 
District and landowner so agree; District shall facilitate calibration and maintenance, as necessary 
to all meters in order to meet District’s standards. A consent agreement will be used to validate 
meter calibration, maintenance, repair and replacement by District or landowner for flow meters 
installed by landowner(s) on landowner owned facilities, i.e., booster pumps.   
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(3) The headgates of District that divert water to and into private lateral pipelines or open ditches and 
the type of measurement devices used at those headgates are depicted on  Attachment "A"(volume 
3), attached hereto and incorporated herein by this reference. 

 
(4) To meet the initial requirement of SB x7-7, District shall install acceptable means of measurement 

on the headgates delivering water to and diverting water into the private lateral pipelines or ditches 
listed on Attachment "B"(volume 3), attached hereto and incorporated herein by this reference. 

 
(5) District shall use proceeds of its volumetric surcharge to pay the cost of calibrating and 

maintaining the meters and installing flow meters and submerged orifice devices that are used or 
are to be used to measure the flow and volume of water delivered to and diverted into private 
lateral canals and pipelines, as stated in section (4).  

 
(6) Active submerged orifice measurement devices and flow meters shall be reviewed daily in 

conjunction with water measurements and inspected monthly, during Water Run, and repairs to be 
made as required. 

 
(7) District shall pay from its general fund the cost of maintenance, inspection, repair and replacement 

of existing and future submerged orifice devices used to measure the flow and volume of water 
delivered to District owned turnouts and headgates, except as stated in section (4).  

 
CONTINUOUS USE OF WATER 

 
Rule 10:  Water deliveries shall be made on the basis of continuous and steady use of water during a twenty-four 
(24)-hour period, including weekends and holidays.  No additional delivery time shall be allowed to landowners 
who fail, neglect or refuse to use water continuously, when available, during the allotted delivery cycle.  
Landowners who fail, neglect or refuse to use water during the cycle when water has been scheduled shall not have 
any right to use said water during any other subsequent cycle.  If such failure to use water, however, is due to 
circumstances beyond the control of the landowner, particularly if caused by the unavailability of water, the District 
shall endeavor to make up the lost delivery time in so far as it can be done without unreasonably interfering with the 
scheduled delivery of water to other landowners.  However, there is an exception for low-volume irrigation 
deliveries where the Ditchtender may allow periodic use, especially at night.  Daytime water deliveries for low-
volume irrigation use lasting less than twenty-four (24) hours may be allowed for water deliveries of less than one 
(1) cubic foot per second (cfs) per occurrence.  
  

REQUESTS FOR DELIVERIES 
 
Rule 11:  At least two (2) days in advance, landowners shall make requests of Ditchtenders to turn on, increase, or 
decrease water deliveries, or allow low-volume use for less than twenty-four (24) hours.  Turning off water requires 
at least twenty-four (24) hours prior notice.  If a landowner gives the Ditchtender a request to turn off water 
deliveries less than twenty-four (24) hours in advance, District will calculate the volume of water delivered to that 
landowner as though the delivery continued until midnight of the day on which such a request is made.  

 
DURATION OF DELIVERIES 

 
Rule 12:  After water service has started, District shall deliver water continuously for the duration of the scheduled 
delivery, or as otherwise requested by landowner, if approved by Ditchtender.  The twenty-four (24)-hour notice for 
stopping water service may be waived in case of an emergency or when the Ditchtender and landowner agree to 
delivery for low-volume irrigation lasting less than twenty-four (24) hours.  
 

TIME OF COMPLIANCE WITH REQUESTS 
 
Rule 13:  When a request for starting or stopping water service is acted upon, the Ditchtender shall start or stop the 
water delivery as requested when he passes the point of delivery on his regular run for that day.  Requests to start or 
stop water service on a certain hour shall not be accepted, but the Ditchtender shall cooperate with the landowner to 
the extent that he can maintain efficient operation of the system. 
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TRANSFERS IN POINTS OF DELIVERY 
 
Rule 14:  A transfer of water from one delivery point to another delivery point may be made only with a notice of 
transfer signed by the transferor, the transferee and the District.  Water transfers may be permitted only if they do 
not create an operational problem or unreasonably interfere with the regular distribution schedule, and will not 
exceed the safe operating capacity of any canal, ditch, pond, pipeline, conduit or other District structure or facility 
and will not appreciably increase the amount of spill or transportation losses to serve the transferee as determined by 
the General Manager or his designated representatives.  
 

MAINTENANCE OF UNIFORM FLOWS 
 
Rule 15:  A diligent effort shall be made by the Ditchtenders to maintain a reasonably uniform flow in accordance 
with the distribution schedules that are under their immediate charge and supervision.  Changes in water use, 
however, 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.  A landowner shall notify the Superintendent or his designated 
representatives if water is not available at the time his rotation period begins or if the flow is interfered with during 
the period.  Proper allowances will be made in the schedules for such emergencies, and immediate notice shall be 
given to all landowners affected by any such change. 
 

SERVICE TO PRIVATE LATERALS 
 
Rule 16:  The District shall not be liable for damages of any kind that result directly or indirectly from the operation 
of any private canal, pipeline, ditch or other conduit or from water flowing therein.  Except where the District and 
landowners have agreed in writing to specific responsibilities in a consent agreement for private turnouts, the 
responsibility of the District shall cease and terminate when water is delivered into the private canal, pipeline, ditch 
or other conduit, including without limitation, a headgate, in accordance with these Rules and Regulations.  
Cleaning, maintaining, and replacement of private canals, pipelines, ditches and conduits are the responsibility of 
landowners who own or use those privately-owned facilities.  
 
 The District will not knowingly, and a Ditchtender is not authorized to, deliver water to a private canal, 
pipeline, ditch or other conduit that is not reasonably clean, free of leaks or obstructions, or that does not have 
sufficient capacity to carry the flow of water.  The District will control water deliveries through the headgate of 
private laterals.  It shall be incumbent on the landowners to control the actions of persons taking water from private 
canals, pipelines, ditches or conduits.  
 

INTERFERENCE PROHIBITED 
 
Rule 17:  No person other than an authorized agent or employee of the District shall undertake to operate any of the 
facilities constituting any part of the distribution system of the District.  Tampering with or changing the adjustment 
of any headgate, valve, pump or other structure or facility is strictly prohibited.  Any interference with the facilities 
under the control of the District, except as is otherwise provided in Rule 18, is a penal offense. 
 

LIABILITY FOR INTERFERENCE 
 
Rule 18:  Landowners 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.  In case of an emergency 
when immediate adjustment or other corrective action will prevent overflows, breaks, crop loss, or other property 
damage, or when instructed by an authorized District representative to make adjustments or to take corrective 
actions, the person making the adjustments or taking corrective actions will not be in violation of this Rule; provided 
that such emergency action or adjustment is reported immediately to the Ditchtender or Superintendent. 
  

 
 

WASTE OF WATER 
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Rule 19:  Landowners are responsible for the efficient use of water received.  Those Landowners who waste water 
through carelessness, defective, or inadequate privately owned facilities, or because of inadequate land preparation, 
may be refused further water service until such conditions are remedied.  Any waste, pollution, contamination, or 
other improper use of water shall be reported to the Superintendent. 
 
Landowners shall be responsible for all water after it leaves any canal, ditch, conduit or other structure owned by the 
District.  The District shall not be responsible or liable for any damage caused by negligence or careless use of water 
by any Landowner or by any Landowner's failure to maintain any canal, ditch, pipeline, or other facility for which 
he is wholly or in part responsible.  It is incumbent on all Landowners to prevent hazardous conditions, mosquito 
nuisances, or damage to the property of others. 
 

INSTALLATIONS PROHIBITED WITHOUT APPROVAL 
 
Rule 20:  No delivery gate, pipe, siphon or any other structure or device shall be installed or placed in any canal, 
ditch or conduit owned or operated by the District without express written consent of the Board of  Directors or 
General Manager.  Any installation must be installed in strict compliance with plans and specifications approved in 
writing by the Board of Directors or their designated representatives.  Any such structure or device installed on a 
District canal, ditch or conduit without such express written consent may be removed by the District at the expense 
of the owner. 
  

DAMAGING OF SYSTEM PROHIBITED 
 
Rule 21:  No person shall damage any gates or cut any locks or chains belonging to the District.  No person shall 
make an opening, cut, plow or disc down or otherwise damage or weaken any District canal, ditch, conduit, or other 
structure or facility without express written consent of the Board of Directors or their designated representatives.  
Any such consent to open, cut, plow, or disc down or otherwise disturb any District canal, ditch, conduit or other 
structure or facility shall contain requirements for the restoration of such canal, ditch, conduit, or other structure or 
facility 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 caused to its system.  
 

ENTRIES ON DISTRICT PROPERTY 
 
Rule 22:  Any person entering District property or District right of way does so at his own risk and assumes all risks 
associated with such entrance and by such action accepts responsibility for any damage to himself, the District, or 
private property resulting there from.  
 

TRASH OR DEBRIS 
      
Rule 23:  No tires, trash, debris, litter, garbage, pruning’s, brush, grass, dairy waste, dead animals, herbicides, 
pesticides or any other material that is offensive to the senses or injurious to health, or that 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, conduit, pond, or other structure or facility belonging to the 
District.  All District employees shall promptly report any violations of this rule to the Superintendent.  The District 
reserves the right to take appropriate legal action and seek restitution in incidents of this nature.          
          

ENCROACHMENTS 
                                                                                 
Rule 24:  No trees, vines, shrubs, corals, utility poles and /installations, fences, pipelines, culverts, buildings, 
bridges or any other type of encroachment shall be planted or placed in, on,  over, or across any District canal, ditch, 
conduit, drain, or the right of way therefore except by written authority of the Board of Directors or General 
Manager.  Any approved encroachment is subject to the express condition precedent that adequate passageways for 
tractors and other District equipment shall be provided and that fences or other approved obstructions shall be 
removed whenever requested by the General Manager.  Any unauthorized encroachment may be removed by the 
District at the expense of the encroaching party.  If in the sole opinion of District, existing encroachments become 
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damaged, structurally deficient or unsafe, such encroachment may be removed at the direction of either the Board of 
Directors or General Manager. 
           

DISCHARGE INTO SYSTEM 
                                                                                 
Rule 25:  No person, company, corporation, firm, or agency shall be permitted to pump, siphon, or drain storm 
water, waste water, surplus irrigation water, or any other water, including but not limited to well water, into any 
District canal, ditch, conduit, or pond without express written consent from the Board of Directors.  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. 
  

LIABILITY FOR DAMAGE TO SYSTEM 
                                                                                 
Rule 26:  Every user of District water shall be responsible for and liable to the District for all damages of any kind 
caused to the distribution system by willful or careless acts.  Any person, who fails to repair damages of any kind to 
District facilities after adequate notification by the Ditchtender, shall be responsible for and liable to the District for 
the expenses incurred to repair District facilities.  
                                                                                    

WATER ON PUBLIC HIGHWAYS 
                                                                                
Rule 27:  Any person draining water upon or permitting water to drain upon any neighboring property or public 
highway shall be liable for damages of any kind caused thereby and shall be subject to criminal prosecution. 
 

PENALTY FOR VIOLATIONS 
                                                                                
Rule 28:  Failure or refusal to comply with the requirements of or transgression of the stated "Rules and 
Regulations", or any interference with the discharge of the duties of any official of the District, may result in 
sanctions, including but not limited to denial of water service, being imposed by the District until full compliance 
has been made.                                 
  
                                        
CERTIFICATION 
 
I, Chris M. Kapheim, Secretary of the Board of Directors of Alta Irrigation District, hereby certify that the foregoing 
Rules and Regulations were adopted at its regular meeting held December 13, 2012. 
 
 
________________________                                                      
Chris M. Kapheim 
General Manager and Secretary of the Board 



2. UPDATED PLAN ELEMENTS 
 
 B. Water Delivery Measurements and Calculations 
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WATER DELIVERY MEASUREMENT AND CALCULATIONS 

(California Water Code §10826(a)(6)) 

All surface water is measured and recorded once a day.  The principle methods of measuring 

water are by the submerged orifice or cumulative flow meters.  To measure a submerged orifice, 

a Ditchtender measures the depth of water using an engineering tape prior to the calibrated 

opening and after the calibrated opening (see Methods and Devices 2008, Attachment B).   The 

most common types of calibrated openings used by the District are a one foot and, two foot 

opening that can be adjusted at three inch increments by means of a metal slide.  Using the rating 

tables for such openings, the instantaneous flow rate can be measured in cubic feet per second.  

Multiplying the instantaneous by the time of water use per twenty-four hour period, the acre-feet 

per day can be determined.  The measurement of flow meters may involve either (i) recording 

the current flow rate in cubic feet per second (CFS) or (ii) recording the cumulative use in acre 

feet (AF) 

 

Currently the Ditchtender utilizes a smart phone (Apple IPhone®) that takes a picture of a bar 

graph installed at each turnout.  This allows the Ditchtender access to review the history for the 

turnout and to record the correct information for the respective turnout.  To minimize errors in 

transcribing measurement data, no writing of data is required.  The smart phone sends the daily 

measurement data to a report that is reviewed the following day by the Ditchtender, Supervisor 

and office staff.  Once the information is tripled checked, the measurement data is transcribed by 

a water program (STORM©) into a billing format.  The day after water measurements are taken, 

the data is ready for billing.  Each landowner can view the billing information with a private 
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password on the District's website the day after the measurement is taken.  The intent is to ensure 

that there is a check by the landowner prior to being billed in November.   

 

Furthermore the District performs a blind check each year by taking two independent 

measurements within four hours of the Ditchtender measurements and then check for 

compatibility between the different measurements.  If there is a significant variance, an internal 

audit and review is performed.   

 

All water use is recorded by using a 24 hour timing cycle ending at midnight. Landowners are 

required to give a minimum of 24 hour notice for turning water on or off.  Notwithstanding low 

volume irrigation facilities, all water deliveries are to be scheduled for a minimum time period of 

24 hours.  Low volume irrigation can be used for less than 24 hours with flexible time schedules 

coordinated between Landowner and the Ditchtender.  If a landowner turns off without a 24 hour 

notice to Ditchtender, said Landowner will be charged until midnight, the end of the daily time 

cycle. 

 

The intent is for all water to be measured at the turnout for each landowner.  However, to 

facilitate the administration of entitlement calculations for landowners who have more than one 

parcel on the same lateral, the entitlement per each parcel is calculated as a cumulative 

entitlement amount.   The STORM© water accounting program then prorates the water use to the 

parcels in question.  

 

  



2. UPDATED PLAN ELEMENTS 
 
 C. Water Rate Schedules and Billing  
 
  



WATER RATE SCHEDULE AND BILLING 
 

(California Water Code §10826(a) (7)) 
 
The District’s billing rates are as follows: 
 
 Volumetric Surcharge based on measured water to cover costs attributed to water 
 distribution costs. 

• Currently the rate is $4.75 an acre-foot of measured water 
• Plus an additional $3.00 an acre-foot of measured water for those parcels 

that pay a groundwater only (0% Farm Rate Entitlement Category) 
assessment in years granted 25% entitlement. 

 
 Entitlement Category Charge Per acre to cover costs to manage and maintain the 
 District not attributed to water distribution costs. 

• Currently the rate is $11.50/acre x entitlement percentage (Farm Rate 
Entitlement Category) 

• Minimum assessment $6.25 parcel 
 

  Farm Rate Entitlement Categories: (Generally applicable to farming) 
   100%, 75%, 50%, 25% and 0% (groundwater only) 
   
  Urban Fee: (Non-farm benefits) 
   High Use Rate -$18.50/acre 
   Basic Urban Rate - $11.50/acre 
  Other: 
   50 Cent Land – 50 cents/acre  
   Railroad Rates – follow historical practices 
   Historically Exempt parcels are exempt from District billing 
 
 Ground water Charge based on acres to cover groundwater benefits that the District’s 
 surface water supply provides.  

• Currently the rate is $8.45 an acre 
• Rate is only assessed on Farm Rate Entitlement Category parcels 

 
 
The District bills landowners directly on all parcels that take surface water deliveries. The bills 
are sent out once a year with the charges on one statement. Payments are sent out in October, 
payable on November 20th and delinquent after December 20th of each year. 
 
Parcels five acres or less, that do not take surface water deliveries are billed through Fresno and 
Tulare County tax rolls on alternating years. In addition, those parcels that are over 5 acres and 
have 3+ years of delinquent assessments/liens are added to the County roll on an annual basis, 
until all past due amounts are paid in full. 
 
Water allocation assigned to each individual parcel, prior to the start of irrigation water run each 
year, the Board of Directors will determine the amount of water allocated to land in its 100% 
Farm Rate Entitlement Category 



2. UPDATED PLAN ELEMENTS 
 
 D. Groundwater Supply 
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GROUNDWATER SUPPLY 
 

(California Water Code §10826(b)(2)) 

 
The District does not measure the extraction supply but has determined its average annual 

overdraft to be approximately 22,000 acre-feet.  As a result, the District has historically 

addressed its groundwater supply by implementing a strong conjunctive use program of using all 

available surface water supplies for irrigation and recharge purposes, thereby reducing the 

amount of groundwater pumped.  During average or below average water years, the groundwater 

supply is relied upon to a greater extent for meeting water demands.  In some years, groundwater 

has been the only or nearly the only water supply available.  Furthermore, The District has 

implemented a series of groundwater supply projects to increase its ability to enhance its 

groundwater supply.  Listed below are examples of groundwater supply projects that have been 

constructed since 1999 or are being contemplated in the near future. 

 

The amount of water recharged by the District has been enhanced with water banking projects 

that the District has participated in.  The Traver and Harder Pond Projects are owned and 

operated by the District.  Annually, the District compiles an annual report depicting the depth to 

groundwater, and the amount of water recharged and extracted on a cumulative basis, trends and 

conclusions (see Water Banking Annual Report, Attachment F).  As a result, the District is able 

to utilize unreliable surface water supplies and make them reliable groundwater supplies.   

 

The District's current Groundwater Management Plan limits the extraction amount by the District 

to eighty-five (85%) percent of the recharged water (see 2010 SB 1938 Groundwater 

Management Plan, Vol. 3 Attachment D).  The Water Banking Annual Report clearly defines 
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and reports the non-extracted recharged water (see Water Banking Annual Report, Attachment 

F).  The amount of water pumped from the banking project minus the required recharge is the 

amount of water that is available and accounted for as a usable commodity (the "Available 

Recharge").  The Available Recharge modified by the conserved water percentage (50%) to 

comprise the usable water from the project (the "Project Yield").  The Project Yield has been 

designated as a drinking water supply for the easterly portion of the District. 

 

In February 2007, Orosi Public Utility District, Cutler Public Utility District and Alta Irrigation 

District initiated a study, Water Supply Study, for the Cutler-Orosi Area to evaluate and 

determine long-term sustainable drinking water solution (see Water Supply Study, Vol. 3 

Attachment F).  Currently, groundwater quality in the area for drinking water purposes in the 

easterly portion of the District is deteriorating to the point that operating community groundwater 

wells are being turned off to meet drinking water standards (see Engineering Report Supplement 

dated February 2009, Vol. 3 Attachment G).  As a result, the District continues to develop a 

surface water supply to service the proposed surface water treatment plant for the Cutler-Orosi 

area. The treatment plant will provide a partial drinking water supply to allow disadvantaged 

communities in the area to meet current and future drinking water standards. 

 

The Dinuba Pond, (see Water Banking Annual Report, Attachment F) is a recharge and 

extraction project that is jointly administered by City of Dinuba and the District.  The District 

maintains an accounting of the recharge water and it will be shown in future Water Banking 

Annual Reports.  The City of Dinuba’s groundwater wells adjacent to the project benefit from 

the recharged water thru a reduction in the pumping lift and corresponding savings in electrical 
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use (see Dinuba Pond Project Operations, Maintenance and Capital Replacement Agreement, 

Attachment C).  

 

The Reedley Pond is a proposed joint project between the District and the City of Reedley (see 

Reedley Pond Project Operations, Maintenance and Capital Replacement Agreement Attachment 

C).  The City of Reedley has purchased a 10 acre site for a recharge basin.  The intent of the 

project is to take existing storm water that is currently a nuisance and is leaving the District’s 

Service Area and recharge these storm waters into a designed recharge facility.  It is anticipated 

that the project will be completed by 2017. 

 



2. UPDATED PLAN ELEMENTS 
 
 E. Groundwater Recharge  
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GROUNDWATER RECHARGE 

(California Water Code §10826(b)(5)(E)) 

 

Since 1999, the most notable change impacting groundwater recharge is the ability of the District 

to recharge water in its banking facilities, i.e., Traver, Harder and Dinuba Ponds, and then extract 

a portion of such recharged water (See 2012, 2013, 2014 and Water Banking Annual Reports, 

Attachment F).  The District has concentrated its water banking facilities in areas of declining 

groundwater tables or near concentrated urban pumping (see map of Ponding Basins, Attachment 

I).     

Through the full utilization of all available surface water, in conjunction with the available 

groundwater supplies, the District is able to ensure a sustainable water supply.  Being a 

conjunctive use district, the continued management of its surface water supplies in conjunction 

with groundwater, are critical tools in fully managing the water supply. 



2. UPDATED PLAN ELEMENTS 
 
 F. Water Supply and Reliability  
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WATER SUPPLY AND RELIABILITY 

(California Water Code §10826(b)(8)) 

 
Historically, the District has operated a gravity water delivery system.  In 2003, Alta Irrigation 

District was successful in securing Proposition 13, Groundwater Storage Construction Grant for 

their Harder Pond Project (the "Harder Project").  In 2008, water recharge was initiated at the 

Harder Project, with water extractions beginning in 2009.  The Harder Project has allowed the 

District to reduce its surface water deliveries from Pine Flat that required delivering water 38 

miles from the Kings River to the lower reaches of the District.  To balance operational flows, 

the District can utilizes up to eighty-five percent (85%) of the recharged water using 

groundwater pumps to supplement existing surface water supplies; at the lower end of the 

District; surplus water can be recharged at the Harder Project and utilized when needed. As a 

result, the District has adapted a more efficient and flexible system to accommodate landowner's 

demands for water thus reducing landowner's reliance on groundwater pumping from individual 

landowner wells and accruing the conserved water for meeting water quality objectives for 

disadvantaged communities.  In 2012, Alta Irrigation District, Cutler PUD, Orosi PUD, Sultana 

CSD, East Orosi CSD and the County of Tulare representing numerous unorganized areas, i.e., 

Monson, Yettem and Seville, signed a Water Supply Safe Drinking Water Program Feasibility 

Study Memorandum of Understanding.  The intent is to develop a regional surface water 

treatment facility to blend surface water with local groundwater supplies for multiple 

disadvantaged communities to achieve long-term drinking water sustainability. 
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In 2008 to further the concept of regional water management, the District applied under 

Proposition 50, Chapter 8 Integrated Regional Water Management Grant Application, Round 2, 

Step 2 (the "Traver Project").  The intent of the Traver Project is to develop an additional surface 

water supply for the Cutler-Orosi Area.  In addition, the Traver Project will provide a level of 

flood protection to the community of Traver, enhance coordination of surface water deliveries, 

and increase groundwater recharge. 

 

To document the results of the Harder and Traver Projects, the District compiles an Annual 

Water Banking Report that summarizes from each of the banking projects the amount of water 

recharged per year, amount of water extracted, amount of water conserved and any transferred 

water (see 2012, 2013, 2014, Water Banking Annual Report, Attachment F). 

 

In February 2015, The North Tulare County Regional Surface Water Treatment Plant Study (the 

“Surface Water Study”) was completed (see Attachment G).  An Addendum to the Surface 

Water Study to increase the surface water apportioned to the communities of Sultana and Orosi 

(the “Addendum) was completed (see Attachment H).  The study was financed by funds made 

available through the California Safe Drinking Water State Revolving Fund. The intent of the 

Surface Water Study is to determine the cost to construct a surface water treatment plant using 

banked water from the District, construction of distribution pipelines, and to determine the 

operation and maintenance cost for seven disadvantaged communities (the “Communities”):  

Cutler, Orosi, Yettem, Seville, Monson, East Orosi and Sultana.  Treated surface water would 

then be the primary drinking water source for the Communities with groundwater as a secondary 
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supply.  Furthermore, groundwater resources would be coordinated during periods when surface 

water would not be available due to canal maintenance.  Typically such canal maintenance 

periods are scheduled for several winter months every two or three years.  On a parallel track, the 

County of Tulare has signed an agreement with the State Board to initiate community outreach 

performed by Community Water Center to the Communities and for Rural Community 

Assistance Corporation (RCAC) to facilitate the governance for the Communities to become a 

drinking water authority. 

 



2. UPDATED PLAN ELEMENTS 
 
 G. Climate Change   
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CLIMATE CHANGE 
 

(California Water Code §10826(c)) 

There are no definitive studies or conclusions to support the impact of climate change on the Alta 

Irrigation District.   

 

Effective Precipitation & Snowpack Summary (IN.) 

  
 

Average 2010-11 2011-12 2012-13 2013-14 2014-15 
*SNOWPACK APRIL 

1st 167% 43%  42%  33% 9% 58.8% 

**RAIN FALL Month             
July 0.00 0.00 0.00 0.00 0.00 0.00 
August 0.00 0.00 0.00 0.00 0.00 0.00 
September 0.00 0.00 0.00 0.01 0.07 0.02 
October 0.65 0.24 0.19 0.07 0.00 0.23 
November 2.06 0.53 0.68 0.47 1.15 0.98 
December 7.89 0.00 2.92 0.31 2.78 2.78 
January 1.66 0.68 0.50 0.41 0.17 0.68 
February 1.51 0.65 0.67 1.64 1.93 1.28 
March 4.17 2.12 0.40 1.43 0.04 1.63 
April 0.62 2.93 0.08 1.35 0.52 1.10 
May 0.62 0.00 0.80 0.16 0.01 0.32 
June 1.60 0.00 0.00 0.00 0.00 0.32 
Total 20.78 7.15 6.24 5.85 6.67 9.34 
  

     
  

*Snowpack measurements are based on historical reference location, Monitored by KRWA 

** Precipitation based on a local reference location, Monitored by District Corporate Yard.  8951 Ave 432, Dinuba CA. 
 

Table 3, Effective Precipitation & Snowpack Summary (IN.) 
 

The Kings Basin Water Authority, an integrated planning process for the Kings Sub-Basin, did 

address climate change (see Vol. 3; Reference Attachment I).  However, upon review of such 

data, it is prudent to access areas of vulnerability, adaptive measures or options to address 

potential scenarios, and monitoring of impacts that document climate change over time.  Climate 

change does have the potential, according to some studies, to result in less snow pack with 

greater amounts of precipitation. This could result in more arid climate conditions.   Impacts 
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from climate change could result in "greater risk of reduced water supplies, greater groundwater 

overdraft, urban water shortages, higher water costs, and lower agricultural output." 

 

The high elevations of the Sierra Nevada Mountain Range Watershed that correlates to Alta 

Irrigation District’s entitlement schedule off the Kings River Watershed could help alleviate 

some of the impacts of climate change, but an adaptive strategy to address other potential 

impacts of climate change is warranted as part of an overall water management planning policy.  

Listed below are goals and objectives for Alta Irrigation District to address climate change: 

 

1. Increase water banking facilities:  Water banking facilities will increase the local 

water supply that will allow the District to increase its water supply and optimize 

timing of water deliveries.   

 

2. Increase water efficiency in utilizing existing water supplies:  If a reduced 

snowpack becomes apparent, it would result in higher cost of surface water that 

would require efforts to increase efficiency of surface water deliveries and more 

accountability of measured water use at the turnout.   

 

3. Increase efforts to utilize all potential water supplies, i.e., storm water and spill 

water:  If snowpack yield is reduced, it will be necessary to utilize storm water 

and agricultural spill water to recharge the groundwater. 

 

4. Provide greater flexibility using banked water to meet urban water needs: Urban 

areas are currently totally dependent on local groundwater supplies for drinking 

water and may need to diversify their drinking water supply thru the utilization of 

water banking programs to support long-term sustainability with declining the use 

of groundwater resources.   



2. UPDATED PLAN ELEMENTS 
 
 H. Description of Previous Water Management Activities  
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DESCRIPTION OF PREVIOUS WATER MANAGEMENT ACTIVITIES 

(California Water Code §10826(d)) 

 
Prior to year 2000, the District charged for water only on a per acre basis.  In 1999, a 3616 Water 

Management Plan was adopted by the District.  One of the substantive findings of the Plan was 

the development of a process for charging for water based on volumetric measurements at the 

turnout.  In 2000, the District implemented volumetric pricing based on daily measurements of 

meter readings.  Initially, the District charged $1.71 per acre-foot for water used and a standby 

charge per acre $15.00 per acre.  In 2005, the District had a Proposition 218 election to increase 

both volumetric charges and standby charges (see Vol 3; 2005 Engineer's Report, Attachment J). 

The primary results from implementing volumetric pricing based on measurements at the turnout 

have been a reduction in spill water and a lower flow requirement demand per unit of time.  As a 

result, by using less water on a daily basis, the District is able to run longer and offers greater 

opportunities to utilize surface water especially for low volume irrigation.     

 

In years 2003 and 2008, in areas with adequate groundwater recharge, the District implemented a 

water banking program (see 2013 and 2014 Water Banking Annual Report, Attachment F).  The 

intent of developing the water banking program, a program to measure groundwater recharge and 

extract and deliver measured water supplies to landowners, is to improve agricultural water 

deliveries and develop a new water supply to mitigate contaminated groundwater currently being 

used for drinking water in the easterly region of the District.   

 

Previously, there were issues in serving the lower reaches of the District.  By improving water 

delivery reliability, landowners have greater opportunity to use surface water thus reducing 



 

2 
 

groundwater pumping.  The greatest opportunity to recharge groundwater is to reduce 

groundwater pumping by landowners.  The District has addressed improvements to manage its 

water deliveries by installing the Button Pond Project and London Pond Project to re-regulate 

water in surface water regulation facilities to maximize water reliability (see District Map of 

Ponding Basins, Attachment I) along with previously discussed water banking projects (Harder 

and Traver Projects). 

 



2. UPDATED PLAN ELEMENTS 
  

I. Water Use Efficiency Information Required Pursuant to Change in Plan  
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WATER USE EFFICIENCY INFORMATION  
REQUIRED PURSUANT TO CHANGES IN PLAN 

 
(California Water Code §10826(e) & §10608.48) 

 
The primary water use efficiency issues discussed in the 1999 Water Management Plan under the 

Agricultural Water Management Council and the 2003 Plan Update and subsequently 

implemented by the district in accordance with said plan are as follows: 

 

1. Water measurement at the turnout:  In 2000, the District implemented daily 

measurements at the turnout. 

 
2. Volumetric pricing based on water measured at the turnout:  In 2000, the District 

implemented volumetric pricing of $1.71 based on measured water.  Currently the 

volumetric surcharge is $4.75 as per increases in 2013 and 2014 (see page 2 

VOLUMETRIC SURCHARGE INCREASE UNDER SECTION 6 PROPOSITON 218). 

 
3. Technology and automation of control devices, gates and structures (see map depicting 

Technology and automation of control devices, gates and structures, Attachment J):   

 
A. Several automatic control gates with SCADA controls have been 

constructed, at strategic locations within the District, (see Attachment J) 

(Headgate of Kennedy Waste Way, Traver Canal Avenue 376, and Caesar 

Headgate). 

 
B. SCADA implementation and control facilities located in strategic 

locations within the District.  
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VOLUMETRIC SURCHARGE INCREASE  
UNDER SECTION 6 PROPOSITION 218 

 
1.  Alta ID is scheduling a public hearing on March 13, 2013 at 9:30 a.m. to review input 

and protest, as required under current statutory authority, to consider input from 
potentially impacted landowner parcels.  

 
2.  What is the reason for increasing the volumetric surcharge?  
 

The balance average annual operation budget costs i.e., maintenance of ditchtender 
trucks, fuel, power, communication, labor, drop boards, algaecide in 2013 in addition to 
required water management costs in 2014 (S8 x7-7), with operational revenues. 
Operational costs are pertinent only to costs necessary to distribute surface water during 
water run.  

 
3.  The last Proposition 218 Section 6 increase was approved in 2006 and allowed for an 

increase in the volumetric surcharge from $3.20 to $4.10 over time.  
 
4.  Operational changes that have taken place the last six years are as follows:  
 

A.  District updated its ditchtender vehicles in 2007 to obtain greater fuel efficiency 
(4 cylinder engines and smaller vehicles).  

 
B.  District has decreased full-time personnel, i.e., two ditchtender/maintenance 

positions and one maintenance position.  
 

C.  Since 2009, the District has incurred increased power costs to operate two District 
owned pumps at Harder Pond.  

 
D.  District in 2012 has updated its communication system to I-phones to eliminate 

having to maintain and operate two devices: a phone and scanner for the 
ditchtenders.  

 
E.  District filed an updated Water Management Plan required under S8 x7-7 to be in 

compliance with surface water measurement and pricing requirements.  
 
5.  It is the intent to increase water charges when required to balance the budget ($0.50 per 

acre-foot in 2013 and $0.15 in 2014).  
 



2. UPDATED PLAN ELEMENTS 
 

J. Kings River East Groundwater Sustainability  
  



Kings River East Groundwater Sustainability 

(California Water Code §10826(b)(2)) 

 

In 2015, interested parties located east of the Kings River, but within the Kings Sub-Basin, 

including fourteen (14) local agencies and ag interests, Tulare County Farm Bureau and Citrus 

Mutual, initiated meetings to better understand what was required to be incompliance with 

groundwater sustainability legislation that was enacted into law in 2014, i.e., SB 1168, AB 1739 

and SB 1319. As a result of the numerous meetings between the interested parties, special act 

legislation was developed (see AB 1135, Kings River East boundary map, and Reb Background 

Memorandum, Attachment K).   

Currently, the proposed legislation has been made a 2-year bill and will be brought up in the next 

session of the legislature.  Furthermore, on Thursday, August 20, 2015, it was determined by 

such interested parties to proceed with a memorandum of understanding as an interim measure 

until the special legislation can be acted upon, (see MOU for formation of Kings River East 

GSA, Attachment K). 



3. OTHER REQUIREMENTS 
 

A. Legal Certification and Apportionment for Water Measurement 
 
 B. Accuracy Certification  
 
 C. Description of Water Measurement Best Management Practices  
 
 D. Documentation of Water Measurement Conversion to Volume  
 

E. Device Corrective Action Plan Requirements for Water Measurement  
 
 F. Farm-Gate Measurement  
 
 G. Drought Management Plan 
 
 H. Water Supply Quality 
 
 
  



3. OTHER REQUIREMENTS 
 
 A. Legal Certification and Apportionment for Water Measurement 
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  Douglas B. Jensen 
Attorney at Law 

djensen@bakermanock.com 

  

  

 

CERTIFICATION MEMORANDUM 

TO: Alta Irrigation District 

Board of Directors 

FROM: Douglas B. Jensen 

Lauren D. Layne 

BAKER MANOCK & JENSEN, PC 

DATE: November 29, 2012 

RE: Alta Irrigation District Water Management Plan 

re: District Access to Private Pipelines 

   

 

Alta Irrigation District (the "District") currently maintains approximately 2,000 

irrigation water turnouts on property owned by the District or over which the District holds an 

easement.  Therefore, the District is able to measure water flow at these locations.  However, 

there are also many privately-owned lateral pipelines within the District that were paid for by 

private property owners and are maintained by the property owners on private property.  The 

District does not have access to or the right to enter on the private property where these laterals 

are located and, instead, measures water deliveries at the District's turnouts that deliver water to 

those private pipelines, which may serve several farmers.   

 

Qualification 

This memorandum is to be submitted with the District's water management plan 

to confirm the District does not now have legal access to the delivery points on private property 

of individual customers or groups of customers needed to install, measure, maintain, operate, or 

monitor a measurement device.  This memorandum is not meant to be used by anyone other than 

the District or for any other purpose. 

 

We are informed by the District, and therefore assume that the District does not 

own the pipeline infrastructure or the property on which these private laterals are located.  The 

District will request from the landowners access to these private laterals and access onto the 

landowners' private properties.  Subject to these landowners' consenting to allow District 

employees to enter onto their properties and agreeing to the District's policies, the District does 

not have legal access to the private laterals on the private property of those customers.    
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Legal Analysis 

As a general rule, landowners have a right to exclude other persons from private 

property and to prevent them from trespassing thereon.  The right to exclude other persons is a 

fundamental aspect of private property ownership.  (Church of Christ in Hollywood v. Superior 

Court (2002) 99 Cal.App.4th 1244.)  The District does not now have permission to enter onto 

these private properties to install, measure, maintain, operate, or monitor a measurement device.  

The existing laterals were constructed with private funding by the landowners (or their 

predecessors in interest) and are not owned or operated by the District.  The District delivers 

irrigation water into these private laterals through turnouts that are owned by the District and are 

located on District property or property over which the District has an easement. 

 

In order to regulate these private lateral pipelines, the District would need to 

integrate them into the District's system, which may require an eminent domain action.  A taking 

occurs when the government encroaches upon or occupies private land for its own proposed use.   

(U.S. Const. Amend. 5; Palazzolo v. Rhode Island (2001) 533 U.S. 606.)  Although the District 

has the power of eminent domain to take private property for public use, such an action would 

require the District pay compensation to each landowner for the right to enter onto that 

landowner's property for measuring, maintenance, operation or monitoring of a device that is not 

owned by the District.  That action would not be a complete taking, but merely a taking to 

acquire a right of access.  However, this expensive action is unnecessary because the District 

already measures water deliveries into those private pipelines through legal means that meet the 

requirements of SB x7-7. 

 

By entering onto private property without permission, the District also risks the 

threat of an inverse condemnation action by the landowner for damage to property and temporary 

invasions.  Furthermore, the District cannot require the landowner to allow it onto the property 

and install these new metering devices because, while property may be regulated to a certain 

extent, if a regulation goes too far it will be recognized as a taking.  Governmental action in the 

form of regulation can be so onerous as to constitute a taking, which constitutionally requires 

compensation.  (Pinheiro v. County of Marin (1976) 60 Cal.App.3d 323.)  The District should 

not be put into this position. 

 

In addition to inverse condemnation, the District could be sued for civil trespass 

for entering onto private property without permission.  California courts have declared broadly 

that every wrongful entry upon land in the occupation or possession of another constitutes 

trespass.  (Triscony v. Brandenstein (1885) 66 Cal. 514.)  Liability for trespass, however, is 

imposed when the act constituting the trespass was committed intentionally, or was the result of 

negligence, recklessness, or extrahazardous activity.  (Wilson v. Interlake Steel Co. (1982) 32 

Cal.3d 229.)  Lack of consent is an element of the tort of trespass.  (Civic Western Corp. v. Zila 

Industries, Inc. (1977) 66 Cal.App.3d 1.)  The District should not take this risk. 

 

Conclusion 

We believe that without specific permission, the District does not have legal 

access to the water delivery points located on private property of individual customers or groups 
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of customers needed to install, measure, maintain, operate, or monitor a measurement device 

installed on conveyance facilities by those customers.   



3. OTHER REQUIREMENTS 
 
 B. Accuracy Certification  
  



ACCURACY CERTIFICATION 

(California Code of Regulation §597.3(a)) 

 







3. OTHER REQUIREMENTS 
 
 C. Description of Water Measurement Best Management Practices  
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DESCRIPTION OF WATER MEASUREMENT: BEST PROFESSIONAL PRACTICES 

(California Code of Regulation §597.4(e)(2)) 

 
The Alta Irrigation District measures the water delivered to each farmer turnout from 

their distribution system. The District’s distribution system consists of 250 miles of open canals 

and 75 miles of pipelines. The water deliveries are measured by means of a meter or a 

submerged orifice. There are 25 District owned meters and 1,467 active submerged orifices 

located within the District. The submerged orifices are concrete measurement structures built by 

the District. These structures include a calibrated rectangular orifice opening in the front of the 

structure and a slide that is used for flow measurement. On the back of the structure is a canal 

gate that can be used to isolate the structure from the irrigation canal.  The calibrated slide gate is 

used to determine the flow rate. Pictures of typical submerged orifice measurement structures are 

attached (see page 5).  To maintain uniformity throughout the District, the submerged orifice 

structures are built to the same design standard, with three different sizes (1ft., 2ft. and 3ft. 

rectangular openings) to accommodate the different flow rates required to serve individual farm 

properties.  

 

Approximately fifteen (15) years ago the District embarked on a major upgrade to their 

turnout measuring devices. On new pipelines, a policy was developed to require meters as the 

method of turnout measurement due to the ability to record cumulative measurements.  Many of 

the submerged orifice structures were in disrepair and required a significant investment by the 

District to achieve appropriate measuring capability. Existing concrete structures were broken, 

not level or where the slide was missing or not functioning correctly. Structures were reinstalled 

or replaced, as deemed necessary. The slides on many of the submerged orifice structures were 
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rusted, inoperable or not adequately attached to the structure.  In addition, the District invested in 

a computer system to organize and prepare field data for tracking and billing purposes, attached 

bar codes at each turnout and utilized cell phones to read and record the field data. These 

improvements reduced errors in recording the field data.   The District has developed a 

maintenance program to insure that measurement facilities, i.e., meters and submerged orifices, 

perform as originally designed.  Review of measurement facilities and completion of necessary 

repairs were required prior to instituting a volumetric charge for water delivered to each turnout. 

The volumetric billing is in addition to the per acre charge. After instituting the volumetric 

charge, the principal results were reduced usage due to the cost associated with use of the surface 

water and improved system control due to improved ordering and use of delivered water. 

 

The Ditchtenders are annually trained in field water measurements and instructed to 

report maintenance issues.  For example, by adjusting the slide on the orifice plate, the desired 

flow rate in each turnout can be varied. The District has calibrated tables for determining the 

flow rate in cubic feet per second for the various sized orifices. The table for a one-foot slide 

width is attached (see Table III Methods and Devices 2008, Attachment B).  Each Ditchtender 

receives a copy of this manual and is instructed on the techniques utilized to perform the 

necessary measurements to accurately determine flows to each parcel of land.  

  

The District installed bar codes on the measurement facilities.   From each bar code, 

information is maintained on the land being served by the turnout. This information includes the 

turnout number, landowner name, address, acreage, date and time of last measurements, flow 

rate and historical water use for that turnout. The District initially used dedicated handheld 
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scanners and has upgraded to cell phones, i.e., Apple IPhones®, for use in reading the bar codes 

and inputting the data. 

 

Each farmer turnout has a bar code located at the measuring device, whether meter or 

submerged orifice. The District’s Ditchtenders scan the bar code and enter the readings taken at 

the turnout, including the start and end time of the flow. Each meter and submerged orifice has 

readings taken and recorded daily during the water season on a cell phone. All readings are 

uploaded to the District’s server in real time. Based on the readings taken in the field, the daily 

quantity of water applied in acre feet is calculated. At the end of the water season, the 

landowners are billed for the total quantity of water that passed through their individual turnout. 

Some landowners may have only one turnout serving their property, whereas others may have 

multiple turnouts or multiple properties with individual turnouts. 

 

For quality control purposes, when the field data is entered into the cell phone, normal 

range parameters for water measurements are pre-programed and the ditchtender is alerted  to the 

possibility of an error when readings are out of the normal range. This allows the ditchtender to 

verify and confirm the input data before leaving the site. This information is uploaded and 

reviewed for any inconsistencies by the Ditchtender and Water Divider.  As a further quality 

control measure, the supervisors perform two random audits a year. Two supervisors take 

independent measurements and compare readings for two different ditch tending areas.  The 

Ditchtenders are not aware of which readings are being field-verified.  If readings are 

inconsistent, the Ditchtender may be subject to the following:  retrained in taking measurements, 

reassignment or discipline. 
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The District conducts a review and maintenance program for the meters and submerged 

orifices on an annual basis, checks it daily during the water season and maintains it as needed. 

Meters have a defined calibration schedule, subject to use, that includes removal of the meter and 

transporting to a testing laboratory. A complete check and evaluation of the meter will be done. 

This includes a calibration test and replacement of bearings, propeller, cable, register, etc., as 

required.  Daily review of the submerged orifices include inspection to insure accuracy standards 

being met and that water flow is unobstructed.  Typical inspection will include a visual 

inspection of the measurement facility to determine structural damage and slide performance.  In 

addition, annual maintenance of each site is undertaken to remove any weeds and accumulated 

sand that would interfere with the readings taken at the measurement facility.  Known problems 

incurred at measurement facilities are corrected in a timely manner.  

The extensive best professional practices employed by the District are costly and time 

consuming. The continuation of these practices provides the necessary checks and balances 

required to deliver and verify the irrigation flows delivered to each parcel. The continued 

implementation of these practices is recommended. Additional best management practices are 

not currently anticipated.  These practices will be revisited and additional practices 

recommended as appropriate. 

 

 





3. OTHER REQUIREMENTS 
 
 D. Documentation of Water Measurement Conversion to Volume  
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DOCUMENTATION OF WATER MEASUREMENT CONVERSION TO VOLUME 

(California Code of Regulation §597.4(b)(2)(e)) 

 
The District uses both propeller meters and submerged orifice measurement 

devices for measuring water deliveries to each farmer turnout. The propeller meters are 

factory built and installed according to the manufacturer’s requirements. The submerged 

orifice measurement devices are built by the District according to standards developed by 

the United States Department of Interior Bureau of Reclamation.  

Propeller Meters: The propeller meters have a register that indicates the 

instantaneous flow rate and a totalizer that integrates the flow rate over time and records 

the quantity of water delivered. This quantity can be shown in gallons or acre-feet. The 

manufacturer’s testing has shown the meters to be 95+ percent accurate. The published 

literature has placed the accuracy of most propeller meters from 2± to 5± percent of the 

actual flow. 1  

Submerge orifice measurement device: The submerge orifice measurement device 

is a standard measuring device with a long history. The submerged orifice measurement 

device is used to measure the velocity through a standard plate of known dimension. The 

velocity will vary depending on the differential head across the orifice. This calculated 

flow rate is adjusted based on a coefficient of discharge. Significant laboratory testing has 

been done over the years to establish accurate values to be utilized for this coefficient of 

discharge. The constant head orifice turnout has become an increasingly popular device 

for the diversion, control and measurement of canal flow into laterals.2 

                                                 
1 Water Measurement Manual, United States Department of the Interior, Bureau of Reclamation, Third 
Edition. 
2 Hydraulics Laboratory Report No. Hyd-216, United States Department of the Interior, Bureau of          
Reclamation 
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The velocity through an orifice is developed from the Bernoulli equation to be:3 

     v = √2gh 

The discharge (flow rate) is a product of the velocity times the area: 3 

     Q = av 

In computing the flow rate for an orifice, the coefficient of discharge is applied to 

the above formula: 

     Q = Cav = Ca√2gh 

Values for the coefficient of discharge for orifices are shown in Figure 4-6.3 

The total volume of water that passes through an orifice is based on the time that 

the flow rate occurs. One cubic foot per second (cfs) will develop 1.98 acre feet (a.f.) of 

water in a 24 hour period. The equation for determining the Volume of water is shown 

below: 

     V = Qt 

The following fifteen items should be followed to maximize the accuracy of an 

orifice type of turnout:1  

(1) The upstream edges of the orifice should be straight, sharp, and 

smooth. 

(2) The upstream face of the orifice wall should be vertical. 

(3) The top and bottom edges of the orifice opening should be level. 

(4) The sides of the opening should be truly vertical. 

(5) The inset orifice plates must be flush, and the upstream face of the 

supporting bulkhead with the fasteners must be countersunk on the 

upstream side. 
                                                 
3 Handbook of Hydraulics, King & Brater, Fifth Edition. 
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(6) The distance from the opening edges to the boundary and the water 

surface, both on the upstream and downstream sides, should be 

greater than twice the least dimension of the orifice opening. 

(7) The face of the plates must be free of grease and oil. 

(8) Avoid orifice plate knife edges because they are a safety hazard 

and can damage easily; orifice opening plate perimeter should be 

between 0.03 and 0.08 inch (in) thick. 

(9) If the plates are thicker than condition (8), the plate edges should 

be reduced to the required thickness by chamfering the 

downstream edge of the orifice plates to an angle of at least 45 

degrees. 

(10) Flow edges of plates require machining or filing perpendicular to 

the upstream face to remove burrs or scratches and should not be 

smoothed off with abrasive cloth or paper. 

(11) The edges of the supporting bulkhead wall cutout to receive the 

orifice opening plate should be located at least one wall thickness 

from the orifice opening edges. 

(12) For submerged flow, the effective head on the orifice is the actual 

difference in elevation between the water surfaces upstream and 

downstream from the orifice wall. The differential head should be 

at least 0.2 foot (ft.) 
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(13) For free flow, the effective head on the orifice is the difference in 

elevation between the upstream water surface and the center of the 

orifice opening.  

(14) The cross-sectional area of the water prism 20 to 30 ft upstream 

from the orifice should be at least eight times the cross-sectional 

area of the orifice. 

(15) The selected type of head measuring device must be compatible 

with required project accuracy and the amount of head loss that is 

acceptable.  

The measurement of flow through the orifice plate turnout is dependent on a 

number of variables. These variables are discussed below: 

 

Area – The District utilizes three difference orifice sizes. They are 12 inch, 24 

inch, or 36 inch in width. The area of the orifice is based on one of the above sizes times 

the opening. The opening is varied depending on the required flow rate. As mentioned 

previously in Section 3.C, the slide on the orifice is moved up or down in three inch 

increments.  

 

The coefficient of discharge for an orifice is based on laboratory studies 

previously sited. The District will also be providing the Irrigation Training & Research 

Center (ITRC) at California Polytechnic State University with one orifice turnout 

structure of each size to conduct further testing and updating of the coefficient of 
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discharge. Based on this study, the coefficient used in the District’s calibration tables 

may be modified. This analysis should be completed prior to the 2014 irrigation season. 

 

Head – The head on the orifice plate is the difference between the water level on 

the upstream and downstream sides of the orifice. This difference is determined by 

measuring vertically from a fixed point on the turnout structure to the water surface. The 

difference in these two measurements represents the head used in determining velocity, 

which can then be converted to flow rate and eventually to the quantity of water.  

 

The accuracy of this system in determining the total volume of water delivered is 

a function of the accuracy in which each of the above measurements are determined and 

the physical features of the turnout and site. By implementing the fifteen items previously 

listed, the best management practices will have been achieved. An accuracy of 2± percent 

can be achieved in the effective discharge coefficient.1 Further studies are contemplated 

by ITRC on the District’s turnout. These studies may lead to modification in the 

coefficient factor currently used in determining the quantity of water delivered. The 

District’s canal system is controlled by in channel weirs to maintain a constant water 

level within the canal. The District has installed 34 ITRC Flap Gates in their canals where 

necessary to improve the stability of the water level within the canal. Over the next three 

years, additional confirmation investigations will be conducted to determine if there are 

other canals that are experiencing significant variations in water levels. Depending on 

that investigation, additional ITRC Flap Gates may be required. Studies done on the 

impacts of fluctuating canal water levels on the Volume of water measured have found 
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the impact to average less than 0.2 percent (see SBX7 Flow Rate Measurement 

Compliance for Agricultural Irrigation Districts, ITRC, Cal Poly State University, 

Attachment D). This fluctuation in canal water level has little impact on the annual 

Volume of water delivered. 

 

The District has looked to studies conducted by ITRC on Volumetric accuracy 

determinations in evaluating the acceptability of their submerged orifice measurement 

device turnouts for making field measurements. The studies by ITRC have determined 

the overall volumetric accuracy to be in the range of 93 percent (see SBX7 Flow Rate 

Measurement Compliance for Agricultural Irrigation Districts, ITRC, Cal Poly State 

University, Attachment D).  This is well within the 12 percent volumetric accuracy 

required. 

 

With the District’s proposed maintenance plan, verification procedures, ditch 

tender training, best management practices, additional water level monitoring along with 

testing on the coefficient of discharge for their orifice plate submerged orifice 

measurement device by ITRC, the accuracy of their water measurements should be 

maintained.  

 



3. OTHER REQUIREMENTS 
 

E. Device Corrective Action Plan Requirements for Water Measurement  
  



DEVICE CORRECTION ACTION REQUIREMENTS 
FOR WATER MEASUREMENT 

 
(California Code of Regulations §597.349(e)(4)) 

 
 

The District’s 2012 AWMP identified 9 locations where private lateral head gates could not be 

measured to the required standard (see Vol 3; Section 3E; Reference Attachment B).  The 2012 

Plan set a goal for such improvement to be constructed and operational on or before 2015, 

utilizing revenues resulting from a Section 6 Prop 218 Election. The District has since 

corrected seven measurement sites and brought them up to the required standard of this plan; 

the remaining two sites are scheduled to be addressed as funds are available. 

 

In addition, the District has identified 58 additional turnout sites that cannot be measured to the 

required standard (see Reference Attachment E). The District remains on schedule to make the 

necessary improvements and have the remaining turnouts constructed and operational subject 

to available funding.  The 2015 goal for such improvement is to be constructed and operational 

on or before 2025, utilizing revenues resulting from a Section 6 Prop 218 Election.     

 

The District will require new booster pump meter requests to comply with the Meter Consent 

Form to ensure compliance with calibration timing, repairs, maintenance and replacement by 

either District or landowner (see Meter Consent Policy Attachment M). 



3. OTHER REQUIREMENTS 
 
 F. Farm-Gate Measurement  
  



FARM-GATE MEASUREMENT (AF)

revised 6/26/2015

Alta Irrigation District

2011 2012 2013 2014 2015*
January -              -             -              -              -             
February -              -             -              -              -             
March -              -             -              -              -             
April 9,312          -             -              -              -             
May 26,019       12,856      -              -              -             
June 25,288       23,390      18                -              -             
July 31,497       26,454      26,761        21,581        -             
August 29,507       13,037      565              7,167          -             
September 24,008       -             -              -              -             
October 3,364          -             -              -              -             
November -              -             -              -              -             
December -              -             -              -              -             

Total Deliveries 148,994     75,738      27,344        28,748        -             

* No surface water deliveries

Table 4,  Monthly and Annual Total Aggregate Farm-Gate Deliveries (AF)



3. OTHER REQUIREMENTS 
 
 G. Drought Management Plan 
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DROUGHT PLAN ALTA IRRIGATION DISTRICT 

October 29, 2015 

(California Code of Regulation §10826(a)(8)) 

Executive Order B-29-15 

 

CONDITIONS:  Alta Irrigation District (the “District”) historically has balanced its 

surface water supplies with groundwater supplies to meet crop demands in average water years.  

The District has based its water management activities on conjunctive use management of water.   

In wet water years the District uses mostly surface water to satisfy crop demands; in dry water 

years, groundwater becomes the primary water supply to meet crop demands. As a result, almost 

every parcel of farmland has a groundwater pump to ensure it can meet its crop demands.    

 

Drought conditions become apparent in water years where the April through July 

snowmelt is less than fifty (50%) percent.  Drought conditions become significantly more severe 

with consecutive dry water years, i.e., water years 1976-77 and 2014-15.  The end result of such 

drought conditions is an over dependence on groundwater pumping, especially in areas growing 

agricultural commodities.  In less than 50% April through July snowpack runoff, the District 

receives less than 12 inches of surface water per acre.  With the average crop demand being in 

the thirty-six (36”) inches per acre range, the lack of available surface water for agricultural 

water deliveries results in at least two-thirds of the crop demand shifting to groundwater.   

 

POLICY CHANGES:  In drought years, efficiency of limited water deliveries 

necessitates policy changes to address specific issues incurred during those periods.   Intra-

district water transfers are administered during drought periods due to tight scheduling 
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requirements and system losses.  However, there is an exception for instances where water 

availability is nonexistent, i.e., groundwater well failure or other unforeseen issue, resulting in 

potential crop failure.  In such cases, the District has the discretion to approve a conditional intra-

district water transfer with the approval of the General Manager.   

 

LONG TERM CAPITAL IMPROVEMENTS:  The District is expanding its ability to 

automate its water distribution system, as per the following: 

 

 1. Automatic Gates:  The District has installed several gates in strategic locations  

  and is currently planning for additional facilities to be constructed;  

 

 2. Water Banking:  The District has built several water banking facilities to enhance  

  its ability to store additional water and more efficiently deliver surface water to  

  landowners and is anticipating adding new banking facilities in the future;   

 

3. Re-regulation Basins:  The District has constructed several basins that allow for 

water supplies to be more efficiently distributed to landowners and is anticipating 

adding new basins in the future;  

 

4. Wahtoke Lake Peaking Supply Project:  Due to the transition from furrow to more 

efficient on-farm irrigation systems, i.e., low volume irrigation, the District is 

making long-term adjustments to its system that will result in more flexibility to 

accommodate demands during day time periods and during the mid-week periods 
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(Monday through Friday).   During drought years and with evolving trends 

towards high efficiency irrigation for agriculture production, projects that can 

enhance system flexibility will be necessary to accommodate water demand with 

water supply.  This project encompasses an existing water supply, Wahtoke Lake, 

that is owned by the District and with the installation of a limited pumping 

system, would allow enhanced water deliveries within 24 to 36 hours.  This 

project is projected to be completed within the next five years.   

 

WATER STORAGE ALLOCATION POLICIES:  In drought years, the District 

implements an equitable rationed allocation schedule.  For example, in an average water year, 

the allocation formula would be 4 days per twenty acres at one cubic foot per second per fifteen-

day cycle.  In a drought period, the allocation formula is typically reduced to one day per twenty 

acres at one cubic foot per second per fifteen-day cycle, or in excessively drought periods (2015) 

no water deliveries are available. The ability to equitably ration water supplies is feasible due to 

the District's ability to measure water at the turnout.  Furthermore, if landowners are caught 

taking more water than they are entitled, such turnouts are eliminated from receiving surface 

water for the remainder of the year and possibly charged for the taking of additional water with a 

penalty, at the discretion of the District.  

 

HYDRAULIC INFORMATION:  Historically, drought years occur on a frequency of 

one year in seven.  Listed below in Table I are the drought years, water year and percent April-

July runoff:   
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TABLE I 

TABLE I:  Historical Entitlement for Alta ID, Below 50% 

 

Furthermore, there is a direct correlation of the groundwater table to wet and dry years 

(see Chart I. groundwater hydro-graph).   

 

 CHART I. 

Water Year Percent of Average Runoff Total 

1897 - 1898 54.4% 71,413 

1986 - 1987 47.3% 70,370 

1967 - 1967 47.1% 63,263 

1971 - 1972 45.7% 67,759 

1959 - 1960 45.5% 66,377 

1958 - 1959 45.3% 61,482 

1987 - 1988 45.0% 53,710 

1991 - 1992 41.8% 60,252 

1989 - 1990 41.4% 48,093 

1933 - 1934 34.4% 34,026 

1960 - 1961 34.1% 21,114 

1930 - 1931 30.3% 27,094 

1975 - 1976 26.4% 18,097 

1976 - 1977 24.4% 7,123 

1923 - 1924 24.2% 15,293 
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WATER SHORTAGE:  In drought periods, surface water is reserved in upstream storage 

for use during critical periods.  Critical periods are generally the hottest temperature period 

having the highest water demands for crop production, i.e., July is the highest priority month.  

Rationed water supplies are coordinated and scheduled to maximize efficiency of water 

deliveries and minimize delivery losses.   

 

OPERATIONAL ADJUSTMENTS:  Typically water system flow rates are lower in 

drought periods resulting in a reduction of required staff to monitor and record water deliveries.  

Furthermore, water system fluctuations are minimized with the coordinated delivery schedule 

and compressed delivery times, but higher water demands are generally higher demand during 

the day time hours, mid-week (Monday through Friday). 

As stated in the current Groundwater Management Plan, Volume 3 of 3, Exhibit D, 

Section V ACTION ITEMS,   Number 12,  Redistribution of Surface Water:  As a potential 

option during a drought period, as stated , that surface water deliveries be based on groundwater 

conditions.  Furthermore, there would need to be equitable compensation from those areas not 

receiving surface water. 

 

DEMAND MANAGEMENT:  To plan and forecast water supplies and schedule for 

water deliveries of surface water, the following resources are utilized: 

 1. Bulletin 120, DWR:  Snowpack forecast; 

 2. Watershed snow sensors:  real time reporting of depth of snowpack; 

 3. Onsite measurement of snowpack (February 1 and April 1):  measure the density  

  of the water content; 
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 4. Evaluate historical data for similar type water years. 

 5. 2014 Surface Water Entitlement Study, see page 7 and 8: 

Annually, the District performs a study (see page 7 and 8, 2014 Surface Water 

Entitlement Study) to determine the amount of flow to operate each of its ninety 

three (93) District owned ditches or pipelines (“District Facilities”).  The 

entitlement is based on the allocation of water in storage and the projected water 

density collected for the depth and area of snow in the watershed.  Once the 

estimated quantity of water supply is determined, the District evaluates historical 

use patterns, recharge, evaporation (“Flow Criteria”) and then integrates the Flow 

Criteria into established flow guidelines.  The end result is that the District is able 

to operate its system based on current use patterns and water delivery 

requirements.   During drought periods, the District is able to operate at a 

minimum, pre-determined flow rate, and meet its entitlement requirements.   

 

 



 2014 Surface Water Entitlement Study

 

Sub -Sys Ditch Name Equiv Acres Units (1cfs) Entitlement 
Days

Cycle Days Error (25%) Additional %

20 2.65 20 Headgate
K29 Ceasar 1,657.95         82.90         219.68           10.98               13.73         0
W83 McClanahan 2,422.06         121.10       320.92           16.05               20.06         
O50 Monson 1 368.00            18.40         48.76             2.44                 3.05           
B01 Alta Main 2,236.10         111.81       296.28           14.81               18.52         
B02 Mt Campbell 1,183.64         59.18         156.83           7.84                 9.80           
H03 Watoke 1,254.72         62.74         166.25           8.31                 10.39         
H04 Elter 488.75            24.44         64.76             3.24                 4.05           
H05 Noren Pipeline 155.44            7.77           20.60             1.03                 1.29           
H06 Reedley Main 1889.33 94.47         250.34           12.52               15.65         
H07 Parenti Pipeline 204.01 10.20         27.03             1.35                 1.69           
H08 East Reedley 794 39.70         105.21           5.26                 6.58           
H09 Peck No Readings -             -                 -                   -
H10 West Reedley 659.15 32.96         87.34             4.37                 5.46           
H58 East Branch 2308.41 115.42       305.86           15.29               19.12         
I12 Ballard 176.84 8.84           23.43             1.17                 1.46           
I13 Buttonwillow 2111.67 105.58       279.80           13.99               17.49         
I14 Curtis 175 8.75           23.19             1.16                 1.45           
I15 Curtis Cut-Off 262.38 13.12         34.77             1.74                 2.17           
I16 East Gould 213 10.65         28.22             1.41                 1.76           
I17 Frane 184.75 9.24           24.48             1.22                 1.53           
I18 Lower Curtis 116.4 5.82           15.42             0.77                 0.96           
I19 Scoggins No Readings -             -                 -                   -
I20 A.N. Smith 274.25 13.71         36.34             1.82                 2.27           
I21 Traver Canal 277.57 13.88         36.78             1.84                 2.30           
I22 West Gould 1080 54.00         143.10           7.16                 8.94           
I38 A.W. Clark 675.29 33.76         89.48             4.47                 5.59           
I79 Knestric 1107.3 55.37         146.72           7.34                 9.17           
J23 Calif. Vineyard 1949.61 97.48         258.32           12.92               16.15         
J24 Haden-Boone 1 478.08 23.90         63.35             3.17                 3.96           
J25 Hogan 253.34 12.67         33.57             1.68                 2.10           
J26 Horseman 1118.55 55.93         148.21           7.41                 9.26           
J27 Reo 203.92 10.20         27.02             1.35                 1.69           
J28 Sandridge 1 86.16 4.31           11.42             0.57                 0.71           
J45 Smith Mountain 2581.85 129.09       342.10           17.10               21.38         
J76 Kennedy Waste Way 843.83 42.19         111.81           5.59                 6.99           
J94 Haden-Boone 2 135.59 6.78           17.97             0.90                 1.12           
J95 Sandridge 2 257.64 12.88         34.14             1.71                 2.13           
K21 Traver Canal 2132.17 106.61       282.51           14.13               17.66         
K30 Carpenter District P/L 194.53 9.73           25.78             1.29                 1.61           
K31 A.B. Clark 1235.54 61.78         163.71           8.19                 10.23         
K32 East Section #20 151.92 7.60           20.13             1.01                 1.26           
K33 McBriar 214.14 10.71         28.37             1.42                 1.77           
K34 Segrue 33 1.65           4.37               0.22                 0.27           
K35 Uphill 212.67 10.63         28.18             1.41                 1.76           
K36 West Section #20 116.81 5.84           15.48             0.77                 0.97           
K37 Windsor 116.1 5.81           15.38             0.77                 0.96           
K75 Kennedy School House 974.76 48.74         129.16           6.46                 8.07           
M39 Dinuba Town 1914.1 95.71         253.62           12.68               15.85         
M40 Funk District P/L 144.04 7.20           19.09             0.95                 1.19           
M41 Burum P/L 132.55 6.63           17.56             0.88                 1.10           
M42 Driver 426.9 21.35         56.56             2.83                 3.54           
M43 Rice-Brubaker 326.38 16.32         43.25             2.16                 2.70           
M44 Small 382.67 19.13         50.70             2.54                 3.17           
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M48 Haymaker 91.2 4.56           12.08             0.60                 0.76           
M51 Nuss 103.89 5.19           13.77             0.69                 0.86           
M53 Vannoy 534.72 26.74         70.85             3.54                 4.43           
M54 Wilson 3678.72 183.94       487.43           24.37               30.46         
M93 Driver Pipeline 141.4 7.07           18.74             0.94                 1.17           
O46 Austin 91.93 4.60           12.18             0.61                 0.76           
O47 Carey-Hunter 2090.4 104.52       276.98           13.85               17.31         
O49 Kirk 342.73 17.14         45.41             2.27                 2.84           
O52 Parks 212.98 10.65         28.22             1.41                 1.76           
O55 Wilson Hunter 262 13.10         34.72             1.74                 2.17           
O56 Wilson School House 892.15 44.61         118.21           5.91                 7.39           
O59 Gordon 120.33 6.02           15.94             0.80                 1.00           
O60 McGee 521.84 26.09         69.14             3.46                 4.32           
O61 Monson 2 1730.1 86.51         229.24           11.46               14.33         
O63 Nichols-Cann 522.26 26.11         69.20             3.46                 4.32           
T57 Andrews 281.58 14.08         37.31             1.87                 2.33           
T58 East Branch 1809.5 90.48         239.76           11.99               14.98         
T62 Montague 149.46 7.47           19.80             0.99                 1.24           
T64 Tout 1852.62 92.63         245.47           12.27               15.34         
T65 Bowhay 722.39 36.12         95.72             4.79                 5.98           
T66 Bump-Edmiston (B&E) 230.83 11.54         30.58             1.53                 1.91           
T67 Clapp 288.05 14.40         38.17             1.91                 2.39           
T68 Clements 1000.87 50.04         132.62           6.63                 8.29           
T69 Floyd 346.57 17.33         45.92             2.30                 2.87           
T70 Loper 449.38 22.47         59.54             2.98                 3.72           
T71 Lovell 429.82 21.49         56.95             2.85                 3.56           
T72 Orosi School House 131.04 6.55           17.36             0.87                 1.09           
W21 Traver Canal 1840.14 92.01         243.82           12.19               15.24         
W74 Jack 180.63 9.03           23.93             1.20                 1.50           
W77 Kennedy Waste Way Slo 161.09 8.05           21.34             1.07                 1.33           
W78 King 1101.38 55.07         145.93           7.30                 9.12           
W80 Clough 737.66 36.88         97.74             4.89                 6.11           
W81 Frey 285.04 14.25         37.77             1.89                 2.36           
W82 Grove 127.62 6.38           16.91             0.85                 1.06           
W84 Traver Spillway Dist No Readings -             -                 -                   -
W85 Traver Town 134.84 6.74           17.87             0.89                 1.12           
W86 J.T. William 448.91 22.45         59.48             2.97                 3.72           
W87 Barlow 166.54 8.33           22.07             1.10                 1.38           
X73 Sontag 750.5 37.53         99.44             4.97                 6.22           
X88 Banks 1934.43 96.72         256.31           12.82               16.02         
X89 Button 3957.09 197.85       524.31           26.22               32.77         
X90 Cross Creek Waste Way 91.8 4.59           12.16             0.61                 0.76           
X91 Wiese 128.07 6.40           16.97             0.85                 1.06           
X92 Williams 103.98 5.20           13.78             0.69                 0.86           

-            

70,071.34       3,510.57    9,284.45        464.22             580.28       

DISTRICT 
WIDE

Ditch Name Equiv Acres Units (1cfs) Entitlement 
Days

Cycle Days Error (25%) Additional %

20 2.65 20 Headgate
District 70,071.34       3,510.57    9,284.45        464.2226275 580.27828
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3. OTHER REQUIREMENTS 
 
            H. Water Supply Quality 
 
 
  



1 
 

SOURCE WATER QUALITY PRACTICES 

California Water Code §10826(b)(1-4) 

 
Water Code 10826(b)(1 and 2).  On June 4, 2014, a Memorandum of Understanding (MOU) was 

initiated between Consolidated Irrigation District, Fresno Irrigation District, Kings River 

Conservation District and Alta Irrigation District, collectively referred to as the “Parties” to 

initiate regional components related to implementation of SB 1938, i.e., groundwater 

management plan (see "MOU Implementation of the Kings Basin Coordinated Groundwater 

Monitoring Plan, Attachment A.")  One of the principal items of the MOU is to monitor 

groundwater quality as part of a coordinated plan.  The Parties are reviewing data and securing 

information as part of the coordinated plan.   

 

Water Code 10826(b)(3).  The District has set forth Water Banking Monitoring Protocols that 

include water quality testing for pH, EC, Nitrates and DBCP biannually in February (spring) and 

October (fall) (see pages 2 and 3).    

 

Water Code 10826(b)(4).  The Kings River Conservation District has been monitoring the water 

quality of the Kings River since 1978.  All surface water deliveries for the District are from the 

Kings River.  

 
 
  
  



2 
 

AID General Groundwater  
Well Monitoring Protocols 

 
1. Monitoring Timing  
 
 A. Spring measurements are to be initiated prior to March 1 of each year 
 
 B. Fall measurements are to be initiated prior November 1 of each year 
 
 C. Annual storm water event (pH and EC) 
 
2. Measurement only includes approved monitoring wells, date and time measured 
 
3. Replacement well request (using a Replacement Monitoring Well Form) will be made by 

the Superintendent and approved by the General Manager for such reasons as landowner 
abandonment of well or permanent lack of access to well.   

 
4. Follow-up measurements shall be scheduled approximately 5 days from the original 

measurement period for wells that were previously pumping or temporarily inaccessible 
wells 

 
5. Re-testing of wells will require taking a secondary measurement, during the initial 

measurement period, where the difference in measurement from the prior measurement 
(spring to fall) exceeds 15 feet, either way, or if oil or some other influence is noticed, if 
necessary a secondary measurement using a steel tape. 

 
6. Superintendent to submit raw data for well monitoring to Controller upon completion of 

monitoring 
 
Water Banking Monitoring Protocols “Urban Cost” 
 
1. Monitoring Wells on the water banking site (designed monitoring wells) are to be purged 

prior to measurement  
 
2. In purging monitoring wells, there should be a minimum of a 15 minute time delay 

between purging well and taking measurements 
 
3. Vicinity wells should not be purged 
 
4. Designed monitoring wells at Dinuba, Harder and Traver Ponds shall be monitored for 

pH, EC, Nitrates and DBCP biannually in February and October.  
 
5. Groundwater measurements for depth, pH and EC will be conducted in the field by 

district personnel.  Samples for Nitrates and DBCP will be tested by a private analytical 
laboratory.  The District will insure that field equipment is properly calibrated prior to 
measurement.  Calibration of the equipment will be documented with the measurement.  
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On an annual basis, one monitoring location will have laboratory testing and field testing 
for pH and EC tested to validate accuracy of field testing.   

 
6. Harder and Traver Pond and vicinity depth to groundwater monitoring wells are to be 

measured bimonthly during the months of February, April, June, August, October and 
December.  All measurements will include date and time measured. The Dinuba Pond 
depth to groundwater monitoring shall be implemented biannually in the spring and fall.  

 
7. All monitoring will be performed between the fifteenth and end of each month.  
 
 
  
 

  
 
 
 
 
  

 



4. EFFICIENT WATER MANAGEMENT PRACTICES (EWMP) 
 
 A. Check List (matrix) 
 
 B. Critical EWMP 
   
  1. Water Measurement 
 
  2.  Volume-Based Pricing 
 
 C. Conditional EWMP 
 
  1. Alternate Land Use 
 

2.  Recycled Water Use 
 
3.  On-Farm Irrigation Capital Improvements 
 
4.  Incentive Pricing Structure 
 
5. Infrastructure Improvements 
 
6.  Order/Delivery Flexibility  
 
7.  Supplier Spill and Tailwater Systems 
 
8. Conjunctive Use 
 
9. Automated Canal Controls 
 
10.  Customer Pump Test/Evaluation 
 
11.  Water Conservation Coordinator 
 
12.  Water Management Services to Customers 
 
13.  Identify Institutional Changes 
 
14. Supplier Pump Improved Efficiency 

 
  



4. EFFICIENT WATER MANAGEMENT PRACTICES (EWMP) 
 
 A. Check List (matrix) 
  



EWMP 2015 Budget Allotment

1 – Water Measurement
Update 3-C Water Measurement Best 
Management Practices, 3-E Corrective Action 
Plan

15 cents water surcharge for calibration 
and measurement

2 - Volume-Based Pricing Update 2-C Water Rate Schedules and Billing

1 – Alternate Land Use See Volume 1 - No Changes, Technically 
Infeasible

2 – Recycled Water Use See Volume 1 - No Changes, Technically 
Infeasible

3 – On-Farm Irrigation Capital 
Improvements See Volume 1

4 – Incentive Pricing Structure
See Volume 3 2-C - See guidebook page 62 for 
points to mention, No Changes, not EWMP in 
1999

5 -Infrastructure Improvements

Add Traver Pond, Dinuba Pond, plans for 
Reedley and Wahtoke Ponds, addressed 
seapage in critical areas, sub pumps, See 
Volume 3 2F

Wahtoke Pond $300,000

6 – Order/Delivery Flexibility I-phones, plans for centralized water orders, see 
Volume 3 2-B, 2-F

7 – Supplier Spill and Tailwater Systems Traver Pond, Dinuba Pond, plans for Reedley 
and Wahtoke Ponds

8 – Conjunctive Use See Volume 1 - No Changes

9 – Automated Canal Controls Added new SCADA, plan for additional SCADA

10 – Customer Pump Test/Eval. Direct landowners to KRCD - Eric Atorp 559-237-
5567 ex 117

11 – Water Conservation Coordinator See Volume 1 - No Changes

12 – Water Management Services to 
Customers

Web Site Links, DWR has a irrigation evaluation 
mobile program, CIMIS provides data free of 
charge, copy of KRCD Annual groundwater 
report

13 – Identify Institutional Changes Not applicable - No Changes

14 – Supplier Pump Improved Efficiency Establish 5 yr. plan, we have 5 pumps $100/pump

Critical

Conditional

EWMPs 5- 9 are inter-related

Table 4.1 Schedule to Implement EWMPs (Water Code §10608.56 (d))



4. EFFICIENT WATER MANAGEMENT PRACTICES (EWMP) 
 
 B. Critical EWMP 
   
  1. Water Measurement 
 
  2.  Volume-Based Pricing 
  



EWMP - Critical 

1.  Water Measurement 

 

In Volume 4, Section 3.C SUPPORTING DOCUMENTATION - DESCRIPTION OF WATER 

MEASURMENT:  BEST PROFESSIONAL PRACTICES and Section 3.E DEVICE 

CORRECTION ACTION REQUIREMENTS FOR WATER MEASURMENT explain the 

methods of measurement, maintenance and repair of measurement facilities for District turnouts.  

In Volume 1, Section P, EWMP 10 Water Measurement was not accepted.  However, in the year 

2000 measurement at the turnout was accepted to accepted engineering principals and standards.  

There are currently 1467 active turnouts being measured. There was an insignificant 

environmental impact.    

By implementing this EWMP, the district did not save water.  Being a conjunctive use District, 

to reach sustainability of the groundwater, it will require utilizing all of the surface water 

supplies. However, the District runs approximately 10% less operational water per delivery 

period.  As a result, the District runs lower operational flows but runs for longer periods of time.  

There are no energy impacts with measurement (See Accuracy Certification, Sec 3.B, Best 

Management Practices, Sec 3.C, and Device Correction, Sec 3.E, for details of the District’s 

Water Measurement Program Sections 3.C) 



EWMP - Critical 

2.  Volume –Based Pricing 

 

In Volume 4, Section 2.H DESCRIPTION OF PREVIOUS WATER MANAGEMENT 

ACTIVITIES and 2.I WATER USE EFFICIENCY INFORMATION REQUIRED PURSUANT 

TO CHANGES IN PLAN explain how the District has implemented its volumetric pricing in the 

year 2000 per each turnout.  In Volume 1 of 3 (1999), Appendix Q, EWMP 11 Pricing and 

Incentives was not accepted.  However, with the implementation of volumetric pricing, there 

were no environmental effects, instream flows, fertilizer, herbicide, pesticide use, drain flows or 

third party impacts incurred with accepting the EWMP.  The implementation of this EWMP did 

not save water but did reduce operational flows by ten percent.  As a result, the District runs less 

water per unit of time but run for a longer period of time (see Volume 4, Water Rate Schedule 

and Billing Section 2.C) 

 



4. EFFICIENT WATER MANAGEMENT PRACTICES (EWMP) 
 
 C. Conditional EWMP 
 
  1. Alternate Land Use 
 

2.  Recycled Water Use 
 
3.  On-Farm Irrigation Capital Improvements 
 
4.  Incentive Pricing Structure 
 
5. Infrastructure Improvements 
 
6.  Order/Delivery Flexibility  
 
7.  Supplier Spill and Tailwater Systems 
 
8. Conjunctive Use 
 
9. Automated Canal Controls 
 
10.  Customer Pump Test/Evaluation 
 
11.  Water Conservation Coordinator 
 
12.  Water Management Services to Customers 
 
13.  Identify Institutional Changes 
 
14. Supplier Pump Improved Efficiency 

  



EWMP - Conditional 

1. Alternate Land Use 

 
 
 

Satisfactorily implemented, demonstrably inappropriate and technically infeasible.  
 
See Volume 1, Appendix G 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No Changes 



EWMP - Conditional 

2. Recycled Water Use 

 
 
 

Technically infeasible  
 
See Volume 1, Appendix H 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No Changes 



EWMP – Conditional 

3. On Farm Irrigation Capital Improvements 

 

In 1999, on-farm capital improvements, the District did not accept the EWMP.  Currently, by 

means of a cooperative arrangement between Alta Irrigation District and Kings River 

Conservation District, the Agricultural Water Enhancement Program (AWEP) is being 

implemented.  The District supports a web site link to the program on KRCD’s webpage. The 

AWEP is a voluntary conservation initiative that provides financial and technical assistance to 

agricultural producers to conserve surface and groundwater and improve water quality.  

Currently the focus is on converting flood irrigation systems to micro-sprinkler/drip irrigation 

systems.  On June 14, 2009, the NRCS approved KRCD as one of the 64 eligible partners 

nationwide to enter into multi-year agreements with NRCS to promote groundwater and surface 

water conservation.    



EWMP - Conditional 

4. Incentive Pricing Structure 

 
 
 

Implemented in 2000, see Volume 3, Section 2-C  
 
It is the District’s intention to keep the price reasonably priced to encourage landowners to use 
surface water when available. This supports the District’s conjunctive program; see Volume 4, 
Section 4 Conditional EWMP 8 – Conjunctive Use. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No Changes 



EWMP – Conditional 

5. Infrastructure Improvements 

1 
 

The District in its 1994 AB 3030 Groundwater Manager Plan (see Volume 2 of 3, Exhibit 3, 

Page 25) and its 2010 SB 1938 Groundwater Management Plan (see Volume 3, Exhibit D, Page 

15) describe the importance of water banking to conjunctive use areas.  The District 

implemented Harder Pond Banking Project in 2008 and Traver Pond Banking Project in 2012.  

Both projects allow the District to recharge water (both storm water entering the District’s 

facilities and at-risk water that left the District’s service area).  The service area for both banking 

projects is in the lower reaches of the District.  As a result, the District can use extraction pumps 

in the vicinity of the banking projects to very efficiently balance the water demands with local 

banked water supplies.  Previous to implementing the banking facilities, the District water 

supplies needed to travel 35 miles from the storage to location of use, a 2 to 3 day travel time.  

Due to time lag between water orders and deliveries, it is difficult to match water orders with 

supplies resulting in too much or insufficient surface water.  The result is that landowners 

pumped groundwater due to the reliability issues with surface water.  By implementing a water 

banking program, the District is now more efficient in meeting water demands with system 

deliveries.  Furthermore, the conserved water can be used to meet instream flow criteria and as a 

source of the surface water supply to be used by disadvantaged communities within the District, 

that are experiencing water quality issues in the groundwater.  

Within the next five years, the District is planning to implement a surface water peaking project 

to allow for short-term enhances of surface water deliveries at an estimated cost of $300,000. 

The District plans to install several supply pumps on an existing water storage facilities owned 

by the Distrcit, i.e., Wahtoke Lake.  Currently water is artificially stored in Wahtoke Lake 

without a means of extraction.  Typically, during the mid-week period, the District has a short-



EWMP – Conditional 

5. Infrastructure Improvements 

2 
 

term increase in water demands.  This project will allow the District to match surface water 

demand with a stored supply.  

In addition, the District will be working in coordination with the City of Reedley to develop the 

Reedley Ponding Basin. The Reedley Ponding Basin will utilize ten acres to recharge stormwater 

from the City of Reedley and surplus irrigation water. 



EWMP - Conditional 

6.  Order/Delivery Flexibility 

 

Previously, Volume 1 of 3, APPENDIX L, it was stated that the EWMP demonstrably 

inappropriate and technical infeasible.  Currently, the District has utilized technology to improve 

and add flexibility of delivering surface water to its landowners (Section 2.B Water Delivery 

Measurement and Calculations).  The District utilizes Apple I phones to allow communication 

between landowners requesting water to be turned on or off and Ditchtenders who coordinate 

water orders and approve water orders.  Furthermore, all water use amounts are recorded on the 

District’s website allowing landowners with a passcode to view water use and remaining 

available water supply.   

The District has also improved its delivery capability by using SCADA controls on pumping 

facilities located at its banking facilities along with variable frequency drive at a pumping station 

(Section 2.I, Water Use Efficiency Information Required Pursuant to Changes in Changes in 

Plan).  These improvements allow the District to accommodate water request in a timely manner, 

generally one or two days, and insure delivery.   

 



EWMP - Conditional 

7. Supplier Spill and Tailwater Systems 

 

In Volume 1 of 3, APPENDIX M, the District reported that its tail water recovery system was 

satisfactory implemented.  However, the District has improved on its ability to recover spill 

water upstream of terminal points in the District and measure such water to landowners (see 

Volume 3, Attachment K).  The ponding basins depicted (Dinuba, London, Traver, Harder and 

Button), all have been constructed and coordinated to redirect and measure spill water to 

landowners.  



EWMP - Conditional 

8. Conjunctive Use 

 

As stated in Volume 1 of 3, the District’s primary focus and direction has been based on 

conjunctive use and it is satisfactory implemented.  In Volume 3, Attachment D SB 1938 

Groundwater Management Plan, Page 3, Section C Purpose and Goals, states that both surface 

and groundwater are used to manage resources in the region. The District does not provide a full 

surface water supply in average or less than average water years (see Volume 3, Attachment D, 

Page 9, Table 1).  As a result, it is in the District best interest to develop a management strategy 

that efficiently utilizes its surface water and saves its groundwater water for average or less than 

average water years (conjunctive use program).   



EWMP – Conditional 

9. Automated Canal Controls 

 

In Volume 1 of 3, APPENDIX O, it stated that the EWMP in 1999 was not satisfactorily 

implemented, was not demonstrably inappropriate and is was not technically infeasible.  Changes 

in technology to implement various forms of automated canal control have become feasible, see 

Volume 3, Section 2.1.  It is the intent of the District to continue automating canal gates 

coordinated with SCADA. Recently, several canal gates are being retrofitted for automation, i.e., 

Kennedy Waste Way (constructed in 2014) and Caesar (to be constructed in 2016) control gates 

(see Volume 4, Attachment J, Map Control Gates).  



EWMP - Conditional 

10. Customer Pump Test/Evaluation 

 

This is a new EWMP required under SB X7-7.  The District has a coordinated relationship with 

Kings River Conservation District (KRCD) to perform on-farm water management.  The on-farm 

water management program evaluates efficiency of irrigation system including groundwater 

pump efficiency.  The District does provide an online link the program on its website.   As a 

result, the District has satisfactorily implemented the EWMP.   



EWMP - Conditional 

11. Water Conservation Coordinator 

 

Chris Kapheim, General Manager of Alta Irrigation District was appointed Water Conservation 

Coordinator for Alta Irrigation District on 9/12/1997 by the Alta Irrigation District Board and 

continues in this position. 

 
 

 

 

 

 

 

 

 

 

 

No Changes 



EWMP - Conditional 

12. Water Management Services to Customers 

 

This is a new EWMP required under SB X7-7.  The District has a cooperative arrangement with 

Kings River Conservation District (KRCD) to provide the Ag Line Program.  The Program 

provides: 

1. Crop water use for the past seven days; 

2. Predicted water use for the next seven days; 

3. Total crop water use per season to date. 

The District does provide an on-line link to the Ag Line Program on its website.  

The District also provides an on-line link for the Agricultural Water Enhancement Program and 

on-farm water management with KRCD.  Both programs provide technical service to implement 

agricultural water enhancement activities that result in water conservation. 

The District also provides website access to customer’s daily surface water deliveries. 

Furthermore, the District provides a depth-to-groundwater map based on the lines of equalization 

for the fall well measurements.  The current map is depicted in December along with previous 

years.  As a result, this EWMP is being satisfactorily implemented.  



EWMP - Conditional 

13. Identify Institutional Changes 

 
 

Not applicable  
 
See Volume 1, Executive Summary (GA5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No Changes 



EWMP - Conditional 

14. Supplier Pump Improved Efficiency 

 

This is a new EWMP required under SB X7-7.  The District has adopted a five year plan to run 

efficiency tests on its water supply pumps.  The cost to implement this EWMP is approximately 

$100 per pump.  The District has five water supply wells (Traver and Harder Ponds) one booster 

pump (Kennedy WW) and two pumps at London Pond.  As a result the total cost to implement 

this EWMP is $800.  This program is being satisfactorily implemented.  
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and 
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Used in measurement and regulations of flow to  
Alta laterals, service ditches and pipelines, 
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MEASUREMENT OF IRRIGATION WATER 

  The flow of water will be measured and reported as cubic feet per second and the amounts of 
water as acre feet.  For ease of conception, a cubic foot per second, or second foot as it is usually called, 
may be defined as the flow of water carried by a flume one foot deep and one foot wide, if the water 
flows at the unit if quantity may be defined as the amount of water required to cover an area of on acre, 
one foot deep.  For convenience in the computations, the following quantities are given: 

1. One second foot of water flowing continuously for 12 hours is equivalent to practically one 
acre foot. 

2. One second foot of water flowing for one hour is the equivalent to one acre inch, which is 
defined as the amount of water required to cover an area of one acre, one inch deep. 

3. One second foot of water is equivalent to 7 ½ gallons per second or to 450 gallons per 
minute. 

4. One acre foot of water contains 43,560 cubic feet. 

METHODS OF MEASURING WATER 

  Water can be measured through an undershot gate, or submerged orifice as it is called, by an 
over pour or weir measurement, and by measuring the cross section of the ditch and obtaining the 
velocity of water therein by means of floats, or current meter.  These ways of measuring water will be 
referred to as Methods I, II, and III, respectively.  

METHOD I – ORIFICE MEASUREMENT 

  The flow of water in this case depends upon, (a) the difference of water levels above and below 
the gate, this difference being called the “head” of water upon the gate, and (b) upon the area of the 
opening through which the water passes.   To obtain the difference of water level above and below the 
gate, proceed as follows: 

1. First, from the level line established on the gate, measure vertically to the surface of the 
water below the gate. 

2. Second, from the same level on the gate, measure vertically to the surface of the water 
above the gate, and as far back of the opening as possible.  Get both these measurements in 
inches.  Subtract the last measurement form the first one, and the difference gives the head 
under which the water is flowing.   

To obtain the area of the opening, measure: 

1. First, measure the distance vertically from the saw scarf in the stem of the gate, to the stop 
of the crossbar which is even with the saw mark when the gate is closed. 

2. Second, measure the clear width of the gate between the cleats.  Get both measurements in 
inches and multiply them, and the results gives the number of square inches in the opening.  



From Table 1 find the coefficient or multiplier corresponding to the head under which 
the water is flowing through the gate.  Multiply this coefficient by the number of square inches 
in the gate opening, and the result will be the amount of water flowing through the gates in 
cubic feet per second. 

  If the water falls freely through the orifice and discharges into the air below the 
opening, instead of into the water, then the “head” is measured form the surface of the water 
above the gate to the center of the opening, the area of the opening being obtained in the same 
manner as above outlined. 

METHOD II – WIER MEASUREMENT  

  While the standard gates are not designed to measure water by an over pour, yet in cases it may 
be found convenient to construct or adapt gates to this form of measuring.  

  The flow of water through an over pour gate depends upon the depth, or head, of water above 
the weir boards.  To ascertain the amount of water flowing by Method II, proceed as follows: 

1. First, from a level line established on the gate, measure vertically to the top of the weir 
board, over which the water is flowing.  From the same level line, and far back upstream 
as the length of the gate will allow, measure vertically to the surface of the water.  Get 
both these measurements in inches, and subtract the latter from the former and the 
difference will give the head or depth of the water on the weir crest. 

2. Second, measure the clear width of the weir between the cleats in inches. 

From table II, find the coefficient or multiplier corresponding to the head 
obtained and multiply this coefficient by the number of inches in the width of 
the gate, and the result will be the amount of water pouring over the gate, in 
cubic feet per second. 

MEHTOD III – VELOCITY MEASURMENT 

  Velocity may be measured with a current meter of by means of floats.  Current meter 
measurements will not be possible for the ordinary water user, but float measurements while not 
usually very accurate, can be made close enough to give a fair approximation of the amount of water 
flowing.  To measure water with floats, proceed as follows: 

1. First, select a straight stretch of ditch which is fairly clean of weeds, etc., and through 
which the water flows uniformly, and pace off 30 to 50 feet of this section.  Use chips or 
some form of float that will not be affected by the wind.  Note the time in seconds 
required for the float to traverse the length of the ditch paced.  Do this several times 
and take the average of the time required.  Then the length of the ditch in feet, divided 
by the number of seconds required for the float to cover that distance, and multiplied 
by eight‐tenths (.8) will give the velocity of the water in feet per second. 



2. Second, measure the depth and width of the ditch in feet and find how many square 
feet there are in the cross‐section of the water flowing.  The number of square feet in 
the cross‐section of the ditch, multiplied by the average velocity in feet per second as 
found by the floats, will give the amount of water flowing in the ditch, in cubic feet per 
second. 

 
The foregoing methods of measuring water would be sufficiently accurate for all 
practical purposes provided all turnouts were of standard size and proper 
design and construction.  Since the present turnouts vary more or less in all 
these particulars, measurement of the flow of water under present conditions 
can only be approximate.  To prevent guess work the measurement and 
distribution of water to irrigators and to small lateral ditches, improved, 
standard, measuring devices were adopted and have been and are being 
installed as fast as finances permit.  These devices are designated as the 
“Adjustable Rectangular Submerged Orifice” and the “Calibrated Turnout Gate”. 

THE ADJUSTABLE RECTANGULAR SUBMERGED ORIFICE 

  The “Adjustable Rectangular Submerged Orifice” is an orifice and slide constructed of galvanized 
sheet metal, used in conjunction with and placed above a turnout gate, details of which are show in 
Figure 1.  IN the slide stem, seven holes have been drilled, three inches apart from 0 inch to 18 inch.  
When the gate is closed, the top hole in the slide stem coincides with a hole in an iron strap set in the 
concrete head.  By inserting an iron pin in a hole of the slide stem and the iron strap in the concrete 
head any desired opening of the slide, at intervals of three inches, may be had. 

  Example use of tables:  With the slide stem set for a six inch opening, a flow of two second feet 
is required. 

Answer:  In table III under the third column headed six inches, find two second feet.  In the first 
column to the left, opposite two second feet, find the required head which in this case is 7.  Operate the 
turnout gate either up or down to obtain this head.  Note:  The head is obtained by means of a hook‐
gauge or other device and is the difference in the water level in the supply ditch and water level below 
the orifice. 



Haymaker Smith

List of variable rectangular submerged orifices at the heads of various ditches in the       
Alta Irrigation District.

2 Foot Width 3 Foot Width Cont.
Andrews Knestric
Austin Nichols ‐ Cann
Ballard Sandridge
Barlow Traver Town
Bump & Edmiston Wahtoke
Clapp Wilson School House
Clark, A & W
Curtis, Lower 3 1/2 Foot Width
Curtis, Upper Bowhay
Driver Kennedy Wasteway Slough
Elter
Floyd 4 Foot Width
Frane Gould, West
Frey Hogan
Gordon Horsman
Gould, East Kennedy School house
Grove Kennedy Wasteway
Haymaker Smith A N, A.N.
Jack Williams, J.T.
Kirk
Loper 4 1/2 Foot Width
Lovell Carey Hunter
McGee
Montague 6 Foot Width
Mt. Campbell Caesar
Nuss California Vineyard
Orosi School House Clark, A.B.
Parenti McClanahan
Parks Tout
Peck Wilson
Rep
Rice ‐ Brubaker Parshall Flumes
Small Buttonwillow No. 1 8 ft. wide
Sontag Button 4 ft. wide
Van Noy Clements 4 ft. wide
Wilson ‐ Hunter Dinuba Town 4 ft. wide
Windsor Monson No. 2 8 ft. wide

Reedley Main 10 ft. wide
3 Foot Width Smith Mtn. 4 ft. wide
Banks Traver Main 15 ft. wide
Carpenter
Haden & Boone



0 0249 19 0 0 0464

TABLE I

PRESSURE MEASUREMENT

DISCHARGE IN CUBIC FEET PER SECOND, 
PER SQUARE INCH OF OPENING

HEAD    
IN   

INCHES

HEAD    
IN   

INCHES

HEAD    
IN   

INCHES
COEFFICIENT COEFFICIENT         COEFFICIENT

1.0 0.0106 14.5 0.0404 28.0 0.0562
1.5 0.0130 15.0 0.0412 28.5 0.0568
2.0 0.0150 15.5 0.0418 29.0 0.0572
2.5 0.0168 16.0 0.0425 29.5 0.0578
3.0 0.0184 16.5 0.0432 30.0 0.0582
3.5 0.0199 17.0 0.0439
4.0 0.0212 17.5 0.0444
4.5 0.0225 18.0 0.0451
5.0 0.0237 18.5 0.0457
5 55.5 0 0249. 19 0. 0 0464.
6.0 0.0260 19.5 0.0469
6.5 0.0272 20.0 0.0476
7.0 0.0281 20.5 0.0481
7.5 0.0292 21.0 0.0487
8.0 0.0301 21.5 0.0493
8.5 0.0310 22.0 0.0498
9.0 0.0319 22.5 0.0504
9.5 0.0327 23.0 0.0510
10.0 0.0336 23.5 0.0516
10.5 0.0345 24.0 0.0521
11.0 0.0353 24.5 0.0526
11.5 0.0361 25.0 0.0531
12.0 0.0369 25.5 0.0536
12.5 0.0376 26.0 0.0542
13.0 0.0383 26.5 0.0548
13.5 0.0391 27.0 0.0553
14.0 0.0398 27.5 0.0558



9 0 1803 0 1878 0 1955 0 2032

TABLE II

OVER POUR TABLE

DISCHARGES IN CUBIC FEET PER SECOND, PER
INCH WIDTH OF WIER EACH ONE‐QUARTER INCH DEPTH

DEPTH OF
OVERPOUR 0 ONE‐QUARTER ONE‐HALF THREE‐QUARTERS
IN INCHES

0 0.0000 0.0008 0.0024 0.0043
1 0.0067 0.0093 0.0122 0.0155
2 0.0189 0.0225 0.0264 0.0305
3 0.0335 0.0391 0.0437 0.0485
4 0.0537 0.0586 0.0664 0.0690
5 0.0746 0.0803 0.0861 0.0921
6 0.0981 0.1043 0.1106 0.1170
7 0.1236 0.1303 0.1371 0.1440
8 0.1511 0.1582 0.1654 0.1728
9 0 1803. 0 1878. 0 1955. 0 2032.
10 0.2111 0.2190 0.2271 0.2353
11 0.2436 0.2519 0.2603 0.2688
12 0.2775 0.2862 0.2950 0.3039
13 0.3129 0.3219 0.3311 0.3404
14 0.3497 0.3592 0.3687 0.3782
15 0.3878 0.3975 0.4074 0.4173
16 0.4273 0.4373 0.4474 0.4576
17 0.4679 0.4782 0.4887 0.4992
18 0.5098 0.5205 0.5312 0.5420
19 0.5528 0.5638 0.5748 0.5859
20 0.5971 0.6083 0.6196 0.6309
21 0.6424 0.6539 0.6655 0.6772
22 0.6889 0.7007 0.7125 0.7244
23 0.7363 0.7484 0.7605 0.7727
24 0.7849 0.7973 0.8098 0.8224



TOP VIEW

Metal plate of 16 
gauge gal.  Iron

Metal strip riveted 
to floor to form 
guide to slide.

16 gauge gal. iron 
slide

3/8 holes in 
stem, 3" 

apart

Section through center line

FIGURE I

SIDE VIEW

END VIEW

Bar Code



1.50 1.49 2.98 4.46 5.98 7.47 8.95 11.93 14.93 17.92 20.85 23.90 26.80

2.00 1.72 3.44 5.16 6.90 8.63 10.35 13.80 17.27 20.74 24.13 27.62 31.00

2.50 1.93 3.86 5.77 7.74 9.67 11.60 15.45 19.30 23.22 27.00 31.00 34.80

3.00 2.11 4.22 6.33 8.48 10.60 12.70 16.91 21.16 25.45 29.60 33.90 38.06

foot orifice from the above table, multiply this amount by the width in feet of the orifice in question.

TABLE III

DISCHARGE IN CUBIC FEET PER SECOND FOR RECTANGULAR SUBMERGED ORIFICE
1 FOOT SLIDE WIDTH

HEAD
IN 3" 6" 9" 1'0" 1'3" 1'6" 2'0" 2'6" 3'0" 3'6" 4'0" 4'6"

FEET

0.02 0.17 0.34 0.52 0.69 0.86 1.03 1.38 1.57 2.05 2.41 2.76 3.10
0.04 0.22 0.49 0.73 0.98 1.22 1.47 1.95 2.48 2.94 3.42 3.92 4.40
0.06 0.30 0.60 0.89 1.20 1.49 1.79 2.38 3.00 3.58 4.17 4.78 5.36
0.08 0.34 0.69 1.03 1.38 1.73 2.07 2.76 3.50 4.14 4.82 5.52 6.20
0.10 0.39 0.77 1.16 1.55 1.94 2.32 3.09 3.86 4.65 5.41 6.20 6.95

0.15 0.47 0.94 1.43 1.89 2.36 2.83 3.77 4.72 5.67 6.60 7.57 8.50
0.20 0.54 1.08 1.63 2.18 2.73 3.27 4.36 5.45 6.56 7.63 8.75 9.82
0.30 0.67 1.33 2.00 2.67 3.34 4.01 5.34 6.67 8.03 9.35 10.73 12.05
0.40 0.77 1.54 2.31 3.09 3.86 4.64 6.17 7.71 9.27 10.80 12.39 13.90
0.50 0.86 1.72 2.58 3.46 4.33 5.18 6.90 8.64 10.39 12.08 13.84 15.54

0.60 0.94 1.88 2.82 3.78 4.73 5.66 7.55 9.44 11.36 13.35 15.12 17.00
0.70 1.02 2.03 3.06 4.09 5.12 6.13 8.16 10.21 12.27 14.29 16.37 18.38
0.80 1.08 2.16 3.24 4.33 5.42 6.50 8.70 10.81 13.00 15.14 17.35 19.50
0.90 1.15 2.31 3.46 4.63 5.80 6.96 9.25 11.58 13.90 16.18 18.54 20.80
1.00 1.22 2.44 3.66 4.90 6.12 7.34 9.78 12.23 14.70 17.10 19.60 22.00

1.10 1.28 2.56 3.84 5.14 6.44 7.70 10.28 12.85 15.45 17.98 20.60 23.10
1.20 1.33 2.66 3.99 5.34 6.67 8.00 10.66 13.35 16.00 18.62 21.35 24.00
1.30 1.39 2.78 4.17 5.59 6.98 8.37 11.15 13.96 16.75 19.50 22.30 25.05
1.40 1.44 2.88 4.32 5.78 7.22 8.65 11.54 14.45 17.33 20.18 23.10 25.95

1.60 1.54 3.07 4.61 6.17 7.70 9.25 12.32 15.41 18.50 21.52 24.84 27.70
1.70 1.59 3.17 4.76 6.37 7.96 9.54 12.71 15.90 19.10 22.20 25.42 28.60
1.80 1.63 3.27 4.60 6.57 8.20 9.84 13.10 16.38 19.70 22.90 26.22 29.47
1.90 1.68 3.37 5.05 6.77 8.45 10.10 13.50 16.88 20.30 23.60 27.02 30.38

2.10 1.75 3.51 5.27 7.06 8.82 10.57 14.10 17.36 21.20 24.62 28.22 31.70
2.20 1.80 3.61 5.42 7.25 9.06 10.85 14.48 18.10 21.73 25.30 29.00 32.53
2.30 1.84 3.68 5.53 7.40 9.25 11.08 14.78 18.46 22.20 25.80 29.60 33.20
2.40 1.89 3.78 5.67 7.60 9.50 11.37 15.16 18.98 22.80 26.50 30.39 34.00

2.60 1.96 3.93 5.90 7.89 9.85 11.82 15.75 19.70 23.66 27.50 31.56 35.40
2.70 2.00 4.00 6.00 8.03 10.05 12.04 16.04 20.02 24.10 28.00 32.12 36.10
2.80 2.03 4.07 6.11 8.18 10.22 12.26 16.34 20.04 24.55 28.58 32.75 36.75
2.90 2.07 4.15 6.22 8.33 10.41 12.47 16.62 20.80 25.00 29.05 33.30 37.40

TO FIND THE DISCHARGE OF RECTANGULAR SUBMERGED ORIFICIES OF VARIOUS WIDTHS.  Having the  head and gate opening given, find the discharge for a 1 



0.65 8.1 12.1 16.0 19.9 29.0 2.80 81.2 124.0 167.2 211.2 300.0

0.90 13.6 2.3 27.0 33.7 49.0 3.05 93.0 142.1 191.8 242.4 344.0

14 8 22 1 29 5 36 8 53 0 95 4 145 8 197 0 248 9 353 0

2.10 51.6 78.4 105.4 32.7 189.0 4.25 585.0

2.25 57.5 87.5 117.8 148.3 212.0 4.40 618.0
2.30 59.6 90.6 122.0 153.7 219.0 4.45 630.0

TABLE IV

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

DISCHARGE IN CUBIC FEET PER SECOND FOR FLUMES OF VARIOUS THROAT WIDTHS

UPPER 
HEAD

UPPER
HEAD4' 6' 8' 10' 15' 4' 6' 8' 10' 15'

0.20 1.3 2.35 61.6 93.8 126.3 159.1 227.0
0.25 1.8 2.6 2.40 63.7 97.0 130.7 164.6 236.0
0.30 2.4 3.5 4.6 2.40 65.8 100.2 135.1 170.0 242.0
0.35 3.1 4.5 5.9 2.50 67.9 103.5 139.5 175.8 250.0
0.40 3.8 5.6 7.3 9.1 2.55 70.1 106.8 143.9 181.6 258.0

0.45 4.5 6.7 8.9 11.0 2.60 72.3 110.2 148.4 187.4 267.0
0.50 5.4 7.9 10.5 13.0 19.0 2.65 74.5 113.7 153.0 193.2 275.0
0.55 6.2 9.2 12.2 15.2 22.0 2.70 76.7 117.0 157.7 199.1 283.0
0.60 7.1 10.6 14.1 17.5 25.0 2.75 78.8 120.5 162.4 205.1 292.0

0.70 9.1 13.6 18.0 22.5 33.0 2.85 83.5 127.6 172.0 217.3 309.0
0.75 10.2 15.2 20.1 25.1 36.0 2.90 85.8 131.1 176.9 223.9 317.0
0.80 11.3 16.8 22.4 27.9 40.0 2.95 88.2 134.8 181.8 229.8 326.0
0.85 12.4 18.5 24.6 30.8 45.0 3.00 9.6 138.4 186.8 236.1 335.0

0 950.95 14 8. 22 1. 29 5. 36 8. 53 0. 3 103.10 95 4. 145 8. 197 0. 248 9. 353 0.
1.00 16.0 24.0 32.0 40.0 58.0 3.15 97.8 149.6 201.9 255.5 362.0
1.05 17.3 25.9 34.6 43.3 63.0 3.20 100.3 153.4 207.2 262.0 371.0
1.10 18.6 27.9 37.3 46.7 67.0 3.25 381.0
1.15 19.9 30.0 40.1 50.1 72.0 3.30 390.0

1.20 21.3 32.1 42.9 53.7 77.0 3.35 400.0
1.25 22.7 34.3 45.8 57.4 82.0 3.40 409.0
1.30 24.2 36.5 48.8 61.0 88.0 3.45 419.0
1.35 25.7 38.7 5.8 65.0 93.0 3.50 428.0
1.40 27.2 41.0 54.9 68.9 99.0 3.55 438.0

1.45 28.8 43.4 58.1 72.9 105.0 3.60 448.0
1.50 30.3 45.8 61.4 77.0 111.0 3.65 458.0
1.55 31.9 48.3 64.7 81.2 116.0 3.70 468.0
1.60 33.6 50.8 68.1 85.5 123.0 3.75 478.0
1.65 35.3 53.3 71.6 89.8 129.0 3.80 489.0

1.70 37.0 55.9 75.1 94.3 135.0 3.85 500.0
1.75 38.7 58.6 78.7 98.8 142.0 3.90 510.0
1.80 40.4 61.3 82.3 103.4 148.0 3.95 520.0
1.85 42.2 64.0 86.0 108.1 154.0 4.00 531.0
1.90 44.0 66.8 89.8 112.9 161.0 4.05 542.0

1.95 45.9 69.6 93.6 117.7 168.0 4.10 553.0
2.00 47.8 72.5 97.5 122.6 175.0 4.15 564.0
2.05 49.7 75.4 101.4 127.6 182.0 4.20 574.0

2.15 53.5 81.4 109.5 137.8 197.0 4.30 596.0

2.20 55.5 84.4 113.6 143.0 204.0 4.35 609.0



TABLE V

DISCHARGE IN SECOND FEET ADJUSTABLE
RECTANGULAR SUBMERGED ORIFICE

2 FEET SLIDE WIDTH

HEAD     
IN        

FEET

NET SLIDE WIDTH IN FEET AND INCHES

3" 6" 9" 1.0" 1.3" 1.6" 1.9" 2.0"

0.02 0.3 0.7 1.0 1.4 1.8 2.1 2.5 2.8
0.04 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
0.06 0.6 1.2 1.8 2.4 3.0 3.6 4.3 4.9
0.08 0.7 1.4 2.1 2.8 3.5 4.2 4.9 5.6
0.10 0.8 1.6 2.4 3.1 3.9 4.7 5.5 6.3
0.12 0.8 1.7 2.6 3.4 4.3 5.2 6.0 6.9
0.40 0.9 1.9 2.8 3.7 4.6 5.6 6.5 7.4
0.16 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
0.18 1.0 2.1 3.2 4.2 5.3 6.3 7.4 8.4
0.20 1.1 2.2 3.3 4.4 5.5 6.7 7.8 8.9
0.22 1.1 2.3 3.5 4.7 5.8 7.0 8.2 9.3
0 240.24 0 20.2 2 42.4 3 73.7 4 94.9 6 16.1 7 37.3 8 58.5 9 79.7
0.26 1.2 2.5 3.8 5.1 6.3 7.6 8.9 10.1
0.28 1.3 2.6 3.9 5.3 6.6 7.9 9.2 10.5
0.30 1.3 2.7 4.1 5.4 6.8 8.1 9.5 10.9
0.32 1.4 2.8 4.2 5.6 7.0 8.4 9.9 11.3
0.34 1.4 2.9 4.3 5.8 7.2 8.7 10.1 11.6
0.36 0.4 3.0 4.5 6.0 7.5 8.9 10.4 11.9
0.38 1.5 3.1 4.6 6.1 7.7 9.2 10.7 12.3
0.40 1.5 3.1 4.7 6.3 7.9 9.4 11.0 12.6
0.45 1.6 3.3 5.0 6.6 8.3 10.0 11.7 13.3
0.50 1.7 3.5 5.3 7.0 8.8 10.5 12.3 14.0
0.55 1.8 3.7 5.5 7.4 9.2 11.1 12.9 14.8
0.60 1.9 3.9 5.8 7.7 9.6 11.6 13.5 15.5
0.65 1.9 4.0 6.0 8.0 10.0 12.0 14.0 16.0
0.70 2.0 4.2 6.2 8.3 10.4 12.5 14.6 16.7
0.75 2.1 4.3 6.5 8.6 10.8 12.9 15.1 17.3
0.80 2.2 4.5 6.7 8.9 11.1 13.4 15.6 17.8
0.85 2.2 4.6 6.9 9.2 11.5 13.8 16.1 18.4
0.90 2.3 4.7 7.1 9.5 11.8 14.2 16.6 18.9
0.95 2.3 4.9 7.3 9.7 12.1 14.6 17.0 19.4
1.00 2.4 5.0 7.5 10.0 12.4 14.9 17.4 19.9



TABLE VI

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD     
IN        

FEET

3 FOOT SLIDE WIDTH IN FEET AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0

0.02 0.4 0.8 1.3 1.7 2.1 2.5 3.0 3.4 3.8 4.2 5.3 6.4
0.04 0.6 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.4 6.0 7.4 8.9
0.06 0.7 1.4 2.2 2.9 3.6 4.4 5.1 5.8 6.6 7.3 9.1 10.9
0.08 0.8 1.7 2.5 3.4 4.2 5.1 5.9 6.8 7.6 8.4 10.6 12.7
0.10 0.9 1.9 2.8 3.8 4.7 5.6 6.6 7.5 8.5 9.4 11.8 14.1
0.12 1.0 2.0 3.0 4.1 5.2 6.2 7.2 8.3 9.3 10.3 12.9 15.5
0.14 1.1 2.2 3.4 4.5 5.6 6.7 7.8 8.9 0.0 11.2 13.9 16.7
0.16 1.2 2.4 3.6 4.8 6.0 7.2 8.3 9.6 10.8 11.9 14.9 17.9
0.18 1.3 2.5 3.8 5.1 6.3 7.6 8.8 10.1 11.4 12.6 15.8 19.0
0.20 1.3 2.6 4.0 5.3 6.7 8.0 9.3 10.7 12.0 13.3 16.6 20.0
0.22 1.4 2.8 4.2 5.6 7.0 8.4 9.8 11.2 12.6 14.0 17.5 21.0
0.24 1.0 2.9 4.4 5.9 7.3 8.8 10.2 11.7 13.2 14.6 18.3 21.9
0 260.26 1 51.5 3 03.0 4 64.6 6 16.1 7 67.6 9 19.1 10 610.6 12 212.2 13 713.7 15 215.2 19 019.0 22 822.8
0.28 1.6 3.1 4.7 6.3 7.9 9.5 11.0 12.6 14.2 15.8 19.7 23.7
0.30 1.6 3.2 4.9 6.5 8.1 9.8 11.4 13.1 14.7 16.3 20.4 24.4
0.32 1.7 3.4 5.1 6.8 8.4 10.1 11.8 13.5 15.2 16.9 21.1 25.3
0.34 1.7 3.5 5.2 7.0 8.7 10.4 12.1 13.9 15.6 17.4 21.7 26.1
0.36 1.8 3.6 5.5 7.2 8.9 10.7 12.5 14.3 16.1 17.9 22.4 26.8
0.38 1.8 3.7 5.5 7.4 9.2 11.0 12.9 14.8 16.6 18.4 23.0 27.6
0.40 1.9 3.8 5.7 7.6 9.4 11.3 13.2 15.1 17.0 18.9 23.6 28.3
0.45 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 25.0 30.0
0.50 2.1 4.2 6.4 8.4 10.5 12.6 14.7 16.9 19.0 21.1 26.4 31.6
0.55 2.2 4.4 6.7 8.9 11.1 13.3 15.5 17.7 19.9 22.0 27.7 33.2
0.60 2.3 4.6 7.0 9.3 15.0 13.8 16.1 18.5 20.8 23.1 28.8 34.7
0.65 2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0 30.0 36.0
0.70 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 31.2 37.5
0.75 2.5 5.1 7.8 10.4 12.9 15.5 18.1 20.7 23.3 25.9 32.3 38.8
0.80 2.6 5.3 8.0 10.7 13.4 16.0 18.7 21.4 24.0 26.7 33.4 40.1
0.85 2.7 5.5 8.3 11.0 13.8 16.5 19.2 22.1 24.8 27.5 34.4 41.3
0.90 2.8 5.6 8.5 11.4 14.2 17.0 19.8 22.7 25.5 28.3 35.4 42.5
0.95 2.9 5.8 8.8 11.7 14.5 17.4 20.3 23.3 26.2 29.1 36.4 43.6
1.00 3.0 5.9 9.0 11.9 14.9 17.9 20.9 23.9 26.9 29.8 37.3 44.8
1.05 3.0 6.1 9.2 12.2 15.3 18.3 21.4 24.5 27.5 30.6 38.2 45.9
1.10 3.1 6.2 9.4 12.5 15.7 18.8 21.9 25.0 28.2 31.3 39.2 47.0
1.15 3.2 6.4 9.6 12.8 16.0 19.2 22.4 25.7 28.6 32.0 40.0 48.0
1.20 3.2 6.5 9.9 13.1 16.4 19.6 22.9 26.2 29.5 32.7 40.9 49.1



TABLE VII

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD     
IN        

FEET

3.5 FOOT SLIDE WIDTH IN FEET AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0

0.02 0.5 1.0 1.5 2.0 2.5 3.7 4.9 6.1 7.4 8.6
0.04 0.7 1.4 2.1 2.8 3.5 5.2 7.0 8.7 10.4 12.2
0.06 0.8 1.7 2.5 3.4 4.2 6.4 8.5 10.6 12.7 14.9
0.08 1.0 2.0 2.9 3.9 4.9 7.4 9.8 12.2 14.7 17.2
0.10 1.1 2.2 3.3 4.4 5.5 8.3 11.0 13.7 16.5 19.3
0.12 0.2 2.4 3.6 4.8 6.0 9.0 12.0 15.1 18.1 21.0
0.14 0.3 2.6 3.9 5.2 6.5 9.7 13.0 16.2 19.5 22.8
0.16 0.4 2.8 4.2 5.6 7.0 10.4 13.9 17.4 20.9 24.4
0.18 0.5 2.9 0.4 5.9 7.4 11.1 14.7 18.5 22.1 25.8
0.20 1.6 3.1 4.7 6.2 7.8 11.7 15.6 19.5 23.4 27.2
0.22 1.6 3.3 4.9 6.5 8.2 12.2 16.3 20.4 24.4 28.5
0.24 1.7 3.4 5.1 6.8 8.5 12.8 17.1 21.4 25.6 29.8
0 260.26 1 81.8 3 63.6 5 35.3 7 07.0 8 98.9 13 313.3 17 817.8 22 222.2 26 626.6 31 131.1
0.28 1.8 3.7 5.5 7.3 9.2 13.8 18.4 23.0 27.6 32.2
0.30 1.9 3.8 5.7 7.6 9.5 14.2 19.0 23.8 28.5 33.2
0.32 2.0 3.9 5.9 7.8 9.8 14.7 19.7 24.6 29.5 34.4
0.34 2.0 4.1 6.1 8.1 10.1 15.2 20.3 25.4 30.4 35.5
0.36 2.1 4.2 6.3 8.4 10.5 15.7 20.9 26.2 31.4 36.6
0.38 2.1 4.3 6.4 8.6 10.7 16.1 21.4 26.8 32.2 37.5
0.40 2.2 4.4 6.6 8.8 11.0 16.5 22.0 27.5 33.0 38.4
0.45 2.3 4.7 7.0 9.3 11.7 17.5 23.3 29.2 35.0 40.8
0.50 2.5 4.9 7.4 9.9 12.3 18.4 24.6 30.7 36.8 43.0
0.55 2.6 5.2 7.7 10.3 12.9 19.3 25.8 32.2 38.6 45.1
0.60 2.7 5.3 8.1 10.7 13.5 20.2 26.9 33.6 40.4 47.1
0.65 2.8 5.6 8.4 11.2 14.0 21.0 28.0 35.0 42.1 49.0
0.70 2.9 5.8 8.7 11.6 14.6 21.8 29.1 36.4 43.7 50.9
0.75 3.0 6.0 9.0 12.0 15.1 22.6 30.1 37.6 45.2 52.7
0.80 3.1 6.2 9.3 12.4 15.5 23.3 31.1 38.8 43.6 54.4
0.85 3.2 6.4 9.6 12.8 16.1 24.1 32.1 40.0 48.1 56.1
0.90 3.3 6.6 9.9 13.2 16.5 24.8 33.0 41.2 49.5 58.0



TABLE VIII

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD     
IN        

FEET

4 FOOT SLIDE WIDTH IN FEET AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.02 0.55 1.15 1.70 2.25 2.85 4.20 5.60 7.00 8.40 9.80 11.30
0.04 0.80 1.60 2.40 3.20 4.00 5.95 8.00 9.95 11.90 13.95 15.90
0.06 0.95 1.95 2.90 3.90 4.80 7.30 9.70 12.15 14.55 17.00 19.50
0.08 1.15 2.25 3.35 4.45 5.60 8.45 11.20 14.00 16.80 19.60 22.50
0.10 1.25 2.50 3.75 5.05 6.30 9.45 12.60 15.70 18.85 22.05 25.10
0.12 1.35 2.75 4.10 5.50 6.85 10.30 13.75 17.25 20.65 24.10 27.50
0.14 1.50 2.95 4.45 5.95 7.45 11.10 14.85 18.55 22.30 26.00 29.70
0.16 1.60 3.20 4.80 6.40 8.00 11.90 15.90 19.80 23.85 27.85 31.80
0.18 1.70 3.35 5.05 6.75 8.45 12.65 16.80 21.10 25.25 29.50 33.70
0.20 1.80 3.55 5.35 7.10 8.90 13.35 17.80 22.30 26.70 31.41 35.50
0.22 1.85 3.75 5.60 7.45 9.35 13.95 18.65 23.30 27.90 32.55 37.30
0.24 1.95 3.90 5.85 7.75 9.75 14.60 19.55 24.40 29.25 34.10 38.90
0 260.26 2 052.05 4 104.10 6 056.05 8 108.10 10 1510.15 15 2015.20 20 3020.30 25 4025.40 30 4030.40 35 5535.55 40 5040.50
0.28 2.10 4.25 6.30 8.40 10.50 15.75 21.05 26.30 31.50 37.05 42.00
0.30 2.15 4.35 6.50 8.70 10.85 16.25 21.75 27.20 32.60 38.00 43.50
0.32 2.25 4.45 6.75 8.95 11.25 16.85 22.55 28.10 33.70 39.35 45.00
0.34 2.30 4.65 6.95 9.25 11.55 17.35 23.20 29.00 34.75 40.55 46.40
0.36 2.40 4.80 7.15 9.55 11.95 17.90 23.90 29.90 35.85 41.80 47.70
0.38 2.50 4.90 7.30 9.80 12.25 18.35 24.50 30.60 36.75 42.85 49.00
0.40 2.55 5.00 7.50 10.05 12.70 18.38 25.15 31.40 37.70 43.90 50.30
0.45 2.65 5.35 8.00 10.65 13.35 19.95 26.65 33.35 40.00 46.65 53.30
0.50 2.85 5.60 8.40 11.25 14.05 21.00 28.10 35.35 42.10 49.15 56.20
0.55 2.95 5.90 8.75 11.80 14.75 22.05 29.50 36.85 44.15 51.55 59.00
0.60 3.10 6.10 9.25 11.90 15.45 23.10 30.80 38.45 46.50 53.85 61.60
0.65 3.20 6.40 9.60 12.80 16.00 24.00 32.00 40.00 48.05 56.00 64.10
0.70 3.30 6.65 9.95 13.30 16.65 24.90 33.25 41.55 49.85 58.15 66.60
0.75 3.45 6.85 10.30 13.75 17.25 25.80 34.45 43.00 51.60 60.20 68.90
0.80 3.55 7.10 10.65 14.20 17.75 26.65 35.55 44.40 53.30 62.15 71.20
0.85 3.65 7.30 11.00 14.65 18.35 27.55 36.70 45.80 54.95 64.15 73.30
0.90 3.75 7.55 11.00 15.10 18.85 28.35 37.75 47.15 56.60 66.20 75.50
0.95 3.80 7.75 11.60 15.50 19.40 29.10 38.80 48.40 58.10 67.90 77.50
1.00 3.97 7.95 11.90 15.90 19.90 29.80 39.70 49.70 59.60 69.60 79.50
1.05 4.10 8.10 12.20 16.30 20.40 30.60 40.70 50.90 61.10 71.30 81.50
1.10 4.20 8.30 12.50 16.70 20.80 31.40 41.70 52.10 62.50 73.00 83.40
1.15 4.30 8.50 12.80 17.10 21.10 32.20 42.70 53.30 64.00 74.60 85.40
1.20 4.40 8.70 13.10 17.50 21.70 32.70 43.50 54.50 65.40 76.20 85.30



TABLE IX

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD    
IN       

FEET

4.5 FOOT SLIDE WIDTH IN FEET AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

0.02 0.6 1.3 1.9 2.5 3.2 4.7 6.3 7.9 9.5 11.0 12.6 14.4
0.04 0.9 1.8 2.7 3.6 4.5 6.7 9.0 11.2 13.4 15.7 17.9 20.4
0.06 1.1 2.2 3.3 4.4 5.4 8.2 10.9 13.7 6.4 19.1 21.8 24.8
0.08 1.3 2.5 3.8 5.0 6.3 9.5 12.6 15.8 8.9 22.0 25.2 28.7
0.10 1.4 2.8 4.2 5.7 7.1 10.6 14.2 17.7 21.2 24.8 28.3 32.2
0.12 1.5 3.1 4.6 6.2 7.7 11.6 15.5 19.4 23.2 27.1 31.0 35.3
0.14 1.7 3.3 5.0 6.7 8.4 12.5 16.7 20.9 25.1 29.2 33.4 38.0
0.16 1.8 3.6 5.4 7.2 9.0 13.4 17.9 22.2 26.8 31.3 35.8 40.7
0.18 1.9 3.8 5.7 7.6 9.5 14.2 18.9 23.7 28.4 33.2 37.9 43.1
0.20 2.0 4.0 6.0 8.0 10.0 15.0 20.0 25.1 30.0 35.0 40.0 45.6
0.22 2.1 4.2 6.3 8.4 10.5 15.7 21.0 26.2 31.4 36.6 41.8 47.7
0.24 2.2 4.4 6.6 8.7 11.0 16.4 22.0 27.4 32.9 38.4 43.8 49.9
0 260.26 2 32.3 4 64.6 6 86.8 9 19.1 11 411.4 17 117.1 22 822.8 28 628.6 34 234.2 40 040.0 45 645.6 52 052.0
0.28 2.4 4.8 7.1 9.5 11.8 17.7 23.7 29.6 35.4 41.9 47.0 53.8
0.30 2.4 4.9 7.3 9.8 12.2 18.3 24.5 30.6 36.7 42.8 48.9 55.6
0.32 2.5 5.0 7.6 10.1 12.7 19.0 25.4 31.6 37.9 44.3 50.5 57.5
0.34 2.6 5.2 7.8 10.4 13.0 19.5 26.1 32.6 39.1 45.6 52.0 59.3
0.36 2.7 5.4 8.0 10.7 13.4 20.1 26.9 33.6 40.3 47.0 53.6 61.2
0.38 2.7 5.5 8.2 11.0 13.8 20.6 27.6 34.4 41.3 48.2 55.0 62.7
0.40 2.8 5.6 8.4 11.3 14.4 21.2 28.3 35.3 42.4 49.4 56.5 64.4
0.45 3.0 6.0 9.0 12.0 15.0 22.4 30.0 37.5 45.0 52.5 59.9 68.2
0.50 3.2 6.3 9.4 12.6 15.8 23.6 31.6 40.0 47.4 55.3 63.0 72.0
0.55 3.3 6.6 9.8 13.3 16.6 24.8 33.2 41.5 49.7 58.0 66.2 75.6
0.60 3.5 6.9 10.4 13.9 17.4 26.0 34.7 43.3 51.9 60.6 69.2 78.8
0.65 3.6 7.2 10.8 14.4 18.0 27.0 36.0 45.0 54.0 63.0 72.0 82.0
0.70 3.7 7.5 11.2 15.0 18.7 28.0 37.4 46.7 56.0 65.4 74.6 85.0
0.75 3.9 7.7 11.6 15.5 19.4 29.0 38.8 48.4 58.0 67.7 77.4 88.0
0.80 4.0 8.0 12.0 16.0 20.0 30.0 40.0 50.0 60.0 69.9 79.8 91.0
0.85 4.1 8.2 12.4 16.5 20.6 31.0 41.3 51.6 61.8 72.2 82.4 94.0
0.90 4.2 8.5 12.7 17.0 21.2 31.9 42.5 53.1 63.7 74.4 84.9 96.7



12 6 15 8 23 7 31 8 39 4 47 5 55 5 63 2 71 2 78 9 86 9 94 6

1.20 6.5 13.1 19.6 26.2 32.7 49.1 66.0 81.8 98.6 115.3 131.1 147.8 163.7 180.4 196.2

TABLE X

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD  
IN      

FEET

6 FOOT SLIDE WIDTH IN FEET AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

SECOND FEET

0.02 0.8 1.7 2.5 3.4 4.3 6.4 8.5 10.6 12.8 15.0 17.0 19.2 21.1 23.2 25.2
0.04 1.2 2.4 3.6 4.8 6.0 8.9 12.0 14.9 17.9 21.1 23.8 26.9 29.8 32.8 35.7
0.06 1.5 2.9 4.4 5.8 7.3 11.0 14.7 18.2 22.0 25.4 29.1 32.9 36.4 40.2 43.7
0.08 1.7 3.4 5.1 6.8 8.4 12.7 17.0 21.4 25.4 29.8 33.8 38.1 42.2 46.5 50.6
0.10 1.9 3.8 5.7 7.6 9.5 14.3 19.1 23.8 28.8 33.4 38.0 42.8 47.5 52.3 56.8
0.12 2.0 4.1 6.2 8.2 10.3 15.4 20.8 25.8 31.0 36.3 41.3 46.5 51.5 56.8 61.8
0.14 2.2 4.5 6.7 8.9 11.2 16.7 22.5 27.9 33.6 39.3 44.7 50.4 55.8 61.5 66.9
0.16 2.4 4.8 7.2 9.6 11.9 17.9 24.0 29.8 35.9 42.1 47.8 53.9 59.7 65.8 71.6
0.18 2.5 5.1 7.6 10.0 12.6 19.0 25.5 31.6 38.1 44.5 50.7 57.1 63.2 69.7 75.8
0.20 2.6 5.3 8.0 10.7 13.3 20.0 26.8 33.3 40.1 46.9 53.3 60.1 66.6 73.4 79.8
0.22 2.8 5.6 8.4 11.2 14.0 21.0 28.2 35.0 42.1 49.2 56.0 53.2 69.9 77.1 83.8
0.24 2.9 5.9 8.8 11.7 14.6 21.9 29.5 36.5 44.0 51.5 58.6 66.0 73.1 80.6 87.6
0.26 3.0 6.1 9.1 12.2 15.2 22.8 30.7 38.0 45.8 53.6 60.9 68.7 76.1 83.8 91.2
0 280.28 3 13.1 6 36.3 9 59.5 12 6. 15 8. 23 7. 31 8. 39 4. 47 5. 55 5. 63 2. 71 2. 78 9. 86 9. 94 6.
0.30 3.2 6.5 9.8 13.1 16.3 24.4 32.8 40.7 49.0 57.4 65.3 73.6 81.5 89.8 97.7
0.32 3.4 6.8 10.1 13.5 16.9 25.3 34.0 42.2 50.8 59.5 67.6 76.3 84.4 93.1 101.2
0.34 3.5 7.0 10.4 13.9 17.4 26.1 35.0 43.4 52.3 61.2 69.6 78.5 86.9 95.7 104.1
0.36 3.6 7.2 10.7 14.3 17.9 26.8 36.1 44.7 53.9 63.0 71.7 80.8 89.5 98.6 107.3
0.38 3.7 7.4 11.0 14.8 18.4 27.6 37.1 46.0 55.4 64.8 73.8 83.2 92.1 101.5 110.4
0.40 3.8 7.6 11.3 15.1 18.9 28.3 38.1 47.2 56.9 66.5 75.7 85.3 94.5 104.1 113.3
0.45 4.0 8.0 12.0 16.0 20.0 30.0 40.3 49.9 60.1 70.3 80.0 90.2 99.9 110.1 119.8
0.50 0.2 8.4 12.6 16.9 21.1 31.6 42.5 52.7 63.5 74.3 84.5 95.3 105.5 116.2 126.4
0.55 4.4 8.7 13.3 17.7 22.1 33.2 44.6 55.3 66.6 77.9 88.7 100.0 110.7 122.0 132.7
0.60 4.6 9.3 13.8 18.5 23.1 34.7 46.6 57.8 69.6 81.4 92.5 104.3 115.5 127.3 138.5
0.65 4.8 9.6 14.4 19.3 24.0 36.0 48.4 60.1 72.0 84.6 96.3 108.5 120.2 132.4 144.1
0.70 5.0 10.1 15.0 20.0 25.0 37.5 50.4 62.5 75.3 88.0 100.1 112.9 125.0 137.8 149.9
0.75 5.1 10.4 15.5 20.7 25.9 38.8 52.1 64.6 77.8 91.0 103.6 116.8 129.3 142.5 155.0
0.80 5.3 10.7 16.0 21.4 26.7 40.1 53.8 66.8 80.4 94.1 107.0 120.6 133.5 147.2 160.1
0.85 5.5 11.0 16.5 22.1 27.5 41.3 55.5 68.8 82.9 96.9 110.3 124.3 137.6 151.7 165.0
0.90 5.6 11.4 17.0 22.7 28.3 42.5 57.1 70.8 85.2 99.7 113.4 127.8 141.5 156.0 169.7
0.95 5.8 11.7 17.4 23.3 29.1 43.6 58.6 72.7 87.6 102.4 116.5 131.4 145.5 160.3 174.4
1.00 5.9 11.9 17.9 23.9 29.8 44.8 60.1 74.6 89.8 105.1 119.5 134.7 149.2 164.4 178.8
1.05 6.1 12.2 18.3 24.5 30.6 45.9 61.7 76.4 92.1 107.7 122.5 138.1 152.9 168.5 183.3
1.10 6.2 12.5 18.8 25.1 31.3 47.0 63.1 78.3 94.3 110.3 125.5 141.5 156.6 172.6 187.8
1.15 6.4 12.8 19.0 25.6 32.0 48.0 64.6 80.1 96.4 112.8 128.3 144.6 160.1 176.5 192.0



TABLE XI

SHOWING FREE FLOW DISCHARGE FOR PARSHALL FLUME

HEAD  
IN      

FEET

16 FOOT SLIDE WIDTH IN FEET  AND TENTHS OF FEET

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5 4.0

0.02 2.7 5.5 8.2 10.9 13.7 16.4 19.1 21.8 24.6 27.4 34.2 41.0 47.8 54.6
0.04 3.8 7.7 11.5 15.4 19.2 23.0 26.8 30.7 34.6 38.4 48.0 57.5 67.2 76.8
0.06 4.7 9.4 14.1 18.9 23.6 28.3 33.0 37.7 42.4 47.1 58.9 70.6 82.4 94.2
0.08 5.5 10.9 16.4 21.8 27.2 32.7 38.2 44.0 49.1 54.5 68.2 81.8 95.5 109.0
0.10 6.1 12.2 18.2 24.3 30.4 36.4 42.5 48.6 54.7 60.8 76.0 91.2 106.5 120.2
0.12 6.7 13.3 20.0 26.6 33.3 40.0 46.6 53.2 60.0 66.6 83.2 100.0 116.5 132.1
0.14 7.0 14.0 21.0 28.0 35.0 42.0 49.0 56.0 63.0 70.0 87.8 105.2 123.0 140.2
0.16 7.5 15.0 22.5 30.0 37.5 45.0 52.5 60.0 67.5 75.0 93.8 112.5 131.2 150.0
0.18 7.9 15.9 23.8 31.8 39.7 47.7 55.6 63.5 71.5 79.4 99.3 119.0 139.0 159.0
0.20 8.1 16.3 24.4 32.6 40.7 48.7 57.0 65.0 73.2 81.4 101.7 122.0 142.2 162.8
0.22 8.6 17.1 25.7 34.2 42.7 51.3 60.0 68.5 77.0 85.5 107.0 128.4 150.0 170.1
0.24 8.8 17.6 26.4 35.2 44.0 52.7 61.5 70.4 79.2 88.0 110.0 132.0 154.0 176.0
0.26 9.2 18.4 27.6 36.8 45.9 55.0 64.3 73.5 82.5 91.8 115.0 138.0 161.0 184.0
0.28 9.4 18.7 28.2 37.4 46.8 56.2 65.5 75.0 84.4 93.7 117.0 141.0 164.0 188.0
0.30 9.8 19.1 28.6 38.1 47.6 57.1 66.7 76.2 85.7 95.2 119.0 143.0 167.0 191.0
0.32 9.9 19.8 29.6 39.4 49.3 59.2 69.0 79.0 88.8 98.7 123.3 148.0 172.5 197.0
0.34 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 125.0 151.0 175.2 200.0
0.36 10.3 20.6 31.0 41.3 51.6 61.8 71.5 82.5 93.0 103.0 129.0 155.0 181.0 206.0
0.38 10.6 21.2 31.8 42.5 53.2 63.7 74.5 85.0 95.5 106.0 133.0 159.3 186.0 212.0
0.40 10.7 21.4 32.2 42.8 53.6 64.2 75.0 85.7 96.5 107.0 134.0 161.0 188.0 214.0
0.45 11.4 22.7 34.0 45.4 56.7 68.0 79.5 90.8 102.0 114.0 142.6 171.0 199.7 228.0
0.50 11.8 23.6 35.4 47.2 58.9 70.7 82.5 94.2 106.0 118.0 147.3 177.0 206.0 236.0
0.55 12.4 24.8 37.2 49.5 62.0 74.3 86.7 99.0 111.4 124.0 155.0 186.0 216.5 248.0
0.60 12.9 25.8 38.8 51.7 65.0 77.5 90.5 103.3 116.4 129.4 162.0 194.0 226.0 258.0
0.65 13.4 26.8 40.3 53.7 67.2 80.5 94.0 107.4 121.0 134.4 168.0 202.0 235.0 268.2
0.70 14.0 28.0 42.0 56.0 70.0 84.0 98.0 112.0 126.0 140.0 175.0 210.0 245.0 280.0
0.75 14.5 28.9 43.3 57.8 72.2 86.7 101.0 115.5 130.0 144.5 181.0 216.3 253.0 289.0
0.80 14.9 29.8 44.7 59.7 74.7 89.5 104.6 119.5 134.4 149.2 186.8 224.0 261.0 298.2
0.85 15.4 30.8 46.2 61.6 77.0 92.4 106.9 123.1 138.6 154.0 192.4 231.0 269.0 308.0
0.90 15.8 31.7 47.5 63.5 79.3 95.0 111.0 127.0 143.0 158.5 198.0 238.0 277.5 317.0
0.95 16.3 32.6 48.8 65.0 81.5 97.6 114.0 130.0 146.5 162.8 203.0 244.0 285.0 325.2
1.00 16.7 33.3 50.0 66.6 83.4 100.0 116.7 133.0 150.0 166.5 208.0 250.0 292.0 333.5
1.05 17.1 34.2 51.3 68.5 85.6 102.8 120.0 137.0 154.0 171.0 214.0 257.0 300.0 342.0
1.10 17.5 35.0 53.0 70.0 87.5 105.0 122.7 140.0 157.8 175.0 219.0 263.0 306.0 350.0
1.15 17.9 35.8 53.7 71.4 89.5 107.5 125.4 143.2 161.0 179.0 224.0 268.5 313.5 358.0
1.20 18.3 36.6 55.0 73.3 91.6 110.0 128.0 146.5 165.0 183.0 229.0 274.6 320.0 366.0
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GROUPED DELIVERIES 
Senate Bill x7-7 (SBx7-7) requires documented volumetric accounting to individual turnouts for water 
deliveries.  Section 597.3 of the bill lists two very different requirements for devices (bold, underlined, 
italics have been added for emphasis): 

 Section 597.3(a) discusses measurement devices that must be used at points where there is a 
reasonable degree of flow rate control. 

 Section 597.3(b) states that "An agricultural water supplier may measure water delivered at a location 
upstream of the delivery points or farm-gates of multiple customers using one of the measurement 
options described in §597.3(a) if the downstream individual customer's delivery points meet either of 
the following conditions: 

A. The agricultural water supplier does not have legal access to the delivery points of individual 
customers or group of customers to install, measure, maintain, operate, and monitor a 
measurement device. 

Or, 

B. An engineer determines that due to small differentials in water level or large fluctuations in flow 
rate or velocity that occur during the delivery season at a single farm-gate, accuracy standards of 
the measurement options in §597.3(a) cannot be met by installing a measurement device or 
devices (manufactured or on site built or in-house built devices) with or without additional 
components (such as gauging rod, water level control structure at the farm-gate, etc.). 

 
This last section (B) in essence defines the most downstream point of measurement to be located at the 
"hand-off point". 
 

The "hand-off point" can be defined as the location, moving downstream in the branching 
hydraulic network, below which the irrigation district no longer has good control over the 

flow rates that go to individual farm-gates. 
 
For example, one might consider using a ditch or pipeline with a rotation delivery schedule, with one 
"head" or delivery at a time.  That single "head" or flow rate is rotated among users, one at a time.   There 
is no control over flow rates at individual turnouts (along that ditch or pipeline); the flow rate is controlled 
at the head of the ditch or pipeline. 
 
This is also true of ditches or pipelines with a rotation delivery schedule, with two or three "heads" or 
deliveries.  These systems typically have little or no precise flow control downstream of the heading.  In 
some districts, the delivery points are not even to a field; the distribution pipelines have alfalfa valves for 
each border strip that is irrigated.  When there is an internal splitting of two "heads", it is done without the 
benefit of the structures that provide good water level or pressure control.    
 
While it may be possible in many cases to install flow measurement devices within these pipelines or 
canals, the measurement would be of uncontrolled flows unless the pipelines or canals were substantially 
modified.  In other words, "additional components" besides the flow measurement devices would be 
required. 
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Rice systems are a special category, as good water management of rice irrigation is premised on 
maintaining a target water level in the fields, rather than on delivering a specific volume to a specific 
field.  
   
That said, with traditional rice laterals, or with traditional rotation laterals, it is entirely reasonable to 
require farmers with new pressurized systems on such ditches/pipelines to install magnetic meters or 
propeller meters on their systems.  Such flow measurement installations are rather typical and do not 
represent technical or fiscal challenges for implementation.   
 

Conclusions 
1. The wording of SBx7 appears to clearly indicate that the proper, most downstream flow measurement 

location would be at the head of any "community ditches".  "Community ditches" (sometimes called 
"improvement districts") are defined as privately owned distribution systems that receive water from 
the irrigation district.  The distribution, partitioning, and scheduling of water deliveries within the 
"community ditch" is not done by irrigation district personnel. 

2. Irrigation district ditches and pipelines that are operated on a rotation schedule need an accurate flow 
measurement device at the head of the ditch or pipeline, but not at individual delivery points 
within/along the ditch or pipeline that receives water on a rotation schedule.  This pertains to ditches 
and pipelines that are owned either by improvement districts or by irrigation districts. 

3. Individual delivery points with pressurized irrigation systems that receive water from an irrigation 
district ditch or pipeline that is primarily a "rotation" system must be individually metered. 

 
Note:  The phrase "irrigation district" encompasses a wide range of district types including reclamation 

districts (e.g., RD108), water districts (e.g., Coachella WD), irrigation districts (e.g., Modesto ID), 
and Water Storage Districts (e.g., Buena Vista WSD). 
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FLOW RATE VS. VOLUMETRIC ACCURACY 
SBx7 requires the verification of the accuracy of annual volumes provided at delivery points. 
 
 For devices with totalizers, it can be assumed that: 

Flow rate accuracy = Volumetric accuracy 

 For devices such as meter gates and orifice plates that do not have totalizers, the flow rate accuracy 
may only be part of the total desired 12% volumetric accuracy.  The annual volumetric accuracy of 
any such single turnout depends upon errors due to: 

o IFR – Instantaneous flow rate error  
o CWLF – Canal water level fluctuations, or pipeline pressure fluctuations over time.  The 

impact of these fluctuations are mostly self-canceling over the course of an irrigation season.  
This is discussed later in this report. 

o CBP – Changes in "backpressure".  Backpressure is the pressure on the downstream side of 
the flow measurement device. 

o ARD – Accuracy of the recording of durations.  For example, if an actual delivery lasts for a 
total of 25 hours but it is recorded and billed as a 24-hour delivery, this would be an error of 
one hour, or 4.2% 

 
These inaccuracies must be mathematically combined to determine the total volumetric accuracy.   

	 100	 	1  

For example, assume the following errors expressed as decimals rather than as percentages.  These are 
plus/minus errors ("within 5%” means "within +/- 5%”): 
 

 IFR is within 5% (IFR =.05)   CBP = .03 
 CWLF = .02     ARD = .04 

 

 Then,  
	 	 100	 1 . 05 . 02 . 03 . 04  

        VA  =  92.7 = 93% 
 

The errors are independent of each other.  Therefore, the total error does not equal the sum of 
the errors (14%), which would incorrectly indicate an 86% accuracy. 

 
The maximum acceptable flow rate measurement error (expressed as a decimal) equals: 
 

 Max. acceptable device flow rate error = 1 	 	  

 
For example, if the required volumetric accuracy (VA) = 88%  (88) (i.e., within 12%) and: 
   ARD = .04 CBP = .03 CWLF = .02 
 
 Then, the maximum acceptable device flow rate accuracy error = 0.107 = 10.7% 
 
That is, this specific device, when tested at a specific representative flow rate, must be within 89.3% 
accuracy. 
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IMPACT OF CANAL WATER LEVEL CHANGES ON ANNUAL 
VOLUMETRIC ACCURACY 

Background 
The volume delivered through flow measurement devices without totalizers is computed as: 
 

Volume = (Flow Rate) × Time 
 
The flow rate is typically checked once per day, and a new flow rate is either noted on the records, or the 
flow rate control device is re-adjusted to provide the target flow rate. 
 
During any 24-hour period, the canal water levels will fluctuate, resulting in a delivery of more or less 
flow rate than was originally set. 
 
The question addressed in this section is:  Over the course of an irrigation season with ten, twenty, or 
thirty 24-hour irrigation events, do these minute-to-minute fluctuations cancel out?  If they do, this will 
remove the "CWLF" (discussed in the previous section) from consideration. 
 
To examine this, ITRC obtained water level data from multiple locations throughout San Luis Canal 
Company, over a time period from June 8 to July 11, 2012.  Canal levels were recorded automatically on 
an hourly basis.  The total change in water level across the turnout [(water surface in the canal) - (water 
surface in the downstream ditch)] was also recorded at the start of each datalogging session.  The 
irrigation district has typical flashboard check structures to maintain water levels in the majority of its 
locations.   
 
A series of 22 sites were analyzed for 48-72 hours.  It is believed that these sites are representative of the 
range of conditions throughout the district.  No special management of the check structures was involved; 
the canal operators were unaware that the levels were being recorded. 
 
 

Error Analysis 
Water Level Error Model 

In order to assess the error of volumetric flow rate measurement in the canal system, first the fluctuations 
in water level must be computed. A model was constructed to measure the percent error of the water level 
over a 24-hour period from a given starting point in the sample set. 
 
The raw data was normalized so that canal fluctuations would be represented as a percentage of the head 
difference. In this way, all the data points could be accumulated to create a contiguous set of hourly 
fluctuations for the model data set. The resulting model contains a total of 5500 hourly data points.  
 
Sample Set 

A sample set was generated from the model. The sample set contained three different blocks. Each block 
had 30 different seasons with varying numbers of irrigations events per season. Block 1 had 30 seasons of 
ten 24-hour irrigations, Block 2 had 30 seasons of twenty 24-hour irrigations, and block 3 had 30 seasons 
of thirty 24-hour irrigations.  
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The starting points for the irrigation events in each season were selected by a random number generator. 
The error was recorded for each hour from the starting point for a total 24 hours. Thus, each irrigation 
event consisted of 24 data points, resulting in a total of 21,600 data points sampled for all of the seasons 
in all 3 blocks. 
 
Results 

If the present water level for a moment during an irrigation event in the model is equal to the starting 
water level for that event, then the percent error at that moment is zero. The percent error at each recorded 
time during an irrigation is calculated by the following equation: 
 

%	 	 	 	 	
	 	 	 	

	 	 	
100 

 
Where "Initial Water Level" is the water level when the 24-hour irrigation began. 

The characteristics of the  population of "errors" in water level are shown in the figure below. 
 

 

Figure 1. Sample distribution for hourly % error in water level vs. frequency 
 
The variation in relative water levels over time is interesting, but of more interest is the impact on turnout 
flow rates.  There are two possible situations, described below: 

1. The flow measurement device is operated under "free flow".  That is, the water jets out from it, 
and the flow rate through the orifice device is not affected by changing downstream water levels.  
The variation in flow rate over time can be computed, based solely on the upstream water level 
change.  In this case, the sensitivity of the turnout flows to canal water levels is computed as: 
 

	 	 	 1 	 . 1 
 

2. The flow measurement device operates under a "submerged" condition.  In this case, what 
happens is that if the canal water level changes, the flow through the measurement device 
increases.  But that also results in a rise in the downstream water level.  This provides a "pressure 
compensating" effect.  The total head change is less than the change in the canal water level.  
ITRC has examined a number of possible downstream channel conditions, and uses the following 
equation to estimate the effect of a change in canal water level: 

 

Submerged	Flow	Error	=	(1	+	Level	Error)0.38	–	1	

‐30.0% ‐20.0% ‐10.0% 0.0% 10.0% 20.0% 30.0%

Hourly %Error in Water Level During a 24‐hr Irrigation vs. Frequency
Mean
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For each block (group of 30 randomly selected seasonal irrigation cycles), the mean and standard 
deviation of the error were computed. Figure 2  shows the results of the analysis. The mean error is 
plotted for each block along with the standard deviations. The red bars are 1 standard deviation above the 
mean, and the green bars are 1 standard deviation below the mean.  
 

 

Figure 2. Means and standard deviations for each block 

 

Conclusion 
For the condition of 10 irrigations per season, the seasonal flow rate error due to fluctuating canal water 
levels averages less than 0.2%, regardless of whether the turnout is free flow or submerged flow.  The 
average seasonal error for 20-30 irrigations per season is almost 0.0%.   
 
Because most irrigation districts deliver more than 10 irrigations per season, it appears that a reasonable 

estimate of the annual volumetric error due to a fluctuating canal water level is about +/- 0.5%, when one 
considers one standard deviation from the mean. 

 
While this data originated in a single district, ITRC believes that the conditions are representative of 
"typical" canal districts, based on experiences in about 150 irrigation districts in the western U.S.  The 
exception would be the few irrigation districts that have a very extensive distribution of long-crested 
weirs or ITRC flap gates throughout the canals.  An extreme example would be Modesto ID, in which 
case almost every check structure is a long-crested weir.  In that case, the seasonal impact of fluctuating 
canal water levels is likely 0.0%, for all practical purposes. 
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SELECTION OF A REPRESENTATIVE SAMPLE FOR 
VERIFICATION OF ACCURACY 

California Legislature SBx7 requires flow measurement devices to be within a required level of accuracy. 
For existing flow measurement devices, the acceptable error for volumetric flow measurement is ±12%  
as stated in §597.3(a)(1). Initial certification of existing devices requires a random and statistically 
representative sample set or an accepted statistical methodology as described in §597.4(a)(1) and 
§597.4(b)(1).  This document defines a statistical methodology that can be used to provide good 
information that meets both the intent of SBx7 and the needs of the irrigation districts. 
 

Background 
Representative Sample 

Irrigation districts have turnouts with flow measurement devices that supply water to areas with 
correspondingly varying annual delivered volumes.  The selection process defined below is intended to 
define how to select a representative sample set of flow measurement devices for verification of 
volumetric measurement quality in the district as whole.  
 
In an irrigation district with a wide range of acreages downstream of flow measurement devices, a simple 
random selection of measurement devices would statistically over-emphasize the importance of small 
delivery points.  The sampling may only represent a very small percentage of all the water delivered in 
the district.  The volume delivered through a turnout is related to the size of the area irrigated.  Therefore, 
it is better to weigh the importance of each measurement device according to the area it services, rather 
than weighing all turnouts equally.  Thus, the sample of flow measurement devices to be tested will be 
constructed using a probability-proportional-to-size (PPS) sampling method so that the likelihood of 
inspection for a given flow measurement device will be proportional to the acreage served by that device.  
 
Considerations for Availability 

Ideally, all the devices would be randomly selected by the PPS sampling process mentioned above, and 
then the selected devices would be evaluated for accuracy. However, only some percentage of the 
turnouts will be operating at a given time. Therefore, if a turnout is selected in a purely random manner, 
the customer served by that turnout may not be ready to irrigate, prohibiting evaluation of the flow 
measurement device at that turnout.  It is also clear that even if farmers are scheduled to receive water 
from a turnout on a specific date/time, they do not always irrigate on that schedule; this makes advance 
and careful scheduling of field evaluations problematic. 
 
A solution to this is to use opportunity sampling in combination with sampling quotas. An opportunity 
sample is composed of samples taken as they are available or convenient. Since device availability will be 
an issue, devices should be inspected when they are available.  
 

Point #1:  To ensure that the data set is representative of the district’s overall volumetric flow 
measurement, a minimum of 10% of the district’s service area (or volume) should be 
represented by the combined service acreage for the turnouts in the sample set.  

 

Point #2:  To meet the SBx7 requirements, the minimum sample size of 5 and maximum of 100 for a 
particular device type should be evaluated. 

 

Point #3:  Two scenarios for sampling are described in this document: 
  - Advance Probability-Proportional-To-Size (PPS) Sampling 
  - Opportunity Sampling with a consideration of PPS 
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Scenario 1:  Acreage-Based Sampling Using Probability-Proportional-to-Size 
(PPS) 

Scenario 1 is the ideal situation, where at any given time all turnouts will be available for inspection. 
 
Background 

Representative Sample Selection 

Flow measurement devices in a district will be assigned a number range based on the acreage (or known 
annual volume) that the devices serve (e.g., a turnout servicing 10 acres may be assigned 10 numbers such 
as 61-70). This numbering will have a logical sequencing that is appropriate for the given district. A 
random number generator will then be used to select a device from the developed sequence. In this way 
each device will be weighted in selection by the acreage it serves. Specifically, the sample will be skewed 
favoring devices that measure greater volumes of water. This will ensure that the random sample will be 
statistically representative of the overall accuracy of flow measurement within the district. 
 
Random Selection Process 

A random number generator will be used to select a device to be tested. If the number produced by the 
random number generator is within the range assigned to a device, then that device will be tested. Once a 
device has been tested, its range will no longer be considered in the selection process, and numbers 
randomly generated in its range will be ignored. This procedure will be improved from the example given 
in §597.4(b)(1), in that devices providing at least 10% of the district volume or acreage (rather 10% of the 
devices) will be tested, with a minimum of 5 devices, and not to exceed 100 individual devices of a 
certain type. 
 
Device Types 

It is important to take note of device types for this legislation. If 25% of existing devices (as estimated 
from the properly selected sample) of a particular type are not in compliance with ±12% accuracy 
requirements, the district must develop a plan to test another sample of measurement devices of this type 
as stated in §597.4(b)(2).  This document interprets the intent of the legislation as applying to 25% of 
water delivered, rather than 25% of existing devices.  For illustration, in the extreme case of a district 
with the following: 

 - 100 garden plots of 0.25 acres each, each with a measurement device (25 acres total) 
 - 50 larger fields of 80 acres each, each with a measurement device (4000 acres total) 
 

Certainly, careful irrigation water management would not focus on the large number of very small plots 
that represent less than 1% of the total acreage.  This document therefore assumes that the proper 
interpretation is to focus on reasonable measurement of at least 25% of sample water volume, rather than 
25% of the sample devices.  
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Step 1: Assign Sequence Range Numbers to Each Turnout 

Table 1 describes a sample scenario and shows a sequence range of number assignments for each turnout. 
The district in the sample scenario has one lateral with 10 turnouts serving a varying array of acreage.  
 

Table 1. Example of assigning sequence range numbers  

Turnout 
# 

Acreage 
Served 

Sequence Range 

From  To 

1  10  1  10 

2  10  11  20 

3  15  21  35 

4  15  36  50 

5  2  51  52 

6  2  53  54 

7  5  55  59 

8  5  60  64 

9  50  65  114 

10  50  115  164 

Total  164 

Note that the final sequence number should be equal to the total acreage 

 
Each turnout is assigned sequence range numbers based on their acreage. Turnout 1 is assigned the 
sequence range from 1 to 10 because it has 10 acres, and Turnout 2 is similarly assigned 11 to 20. 
Turnout 3 is assigned a longer sequence range, from 21 to 35, because it has 15 acres. Turnouts are 
continued to be assigned sequence range numbers in this fashion. As a result of this sequence range 
numbering, each turnout will represent a portion of the total 164 acres. 

 
Step 2: Use a Random Number Generator to Select Turnouts 

Use a random number generator to choose a number between 1 and the total acreage of the district. A 
random number generator can be a software program or simply pulling numbers out of a hat. In the 
example above the random number generator would pick a number between 1 and 164. If the number 
produced by the random number generator is between the sequence range numbers assigned to a device, 
then that device will be tested.  
 

Repeat this process until devices representing 10% of the acreage served (or volume delivered) have been 
selected with a minimum of 5 and a maximum of 100 per device type. 
 
Continuing with the example data set above, assume that the first numbers selected by the random 
number generator were:  17, 24, 157, 156, 53, 42, 41, 36, 2, 12, and 52. 
 
Eliminate duplicate turnouts, starting from the first random number. 

With this random selection of numbers, the following turnouts are selected: 
 2    (selected by number 17; 12 is a duplicate) 
 3    (selected by number 24) 
 10  (selected by number 157; 156 is a duplicate) 
 6    (selected by number 53) 
 4    (selected by number 41; 41 and 36 are duplicates) 
 

This provides the minimum number of 5 turnouts.  Now, the acreage must be checked to verify that the 
selection represents more than 10% of the acreage (or volume). 
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Table 2. Example of randomly selected sample set 

Green rows indicate the selected devices for the  sample set 

Turnout  Acreage Served  Sequence Range 

#  Acres  % of Total  From  To 

1  10  6%  1  10 

2  10  6%  11  20 

3  15  9%  21  35 

4  15  9%  36  50 

5  2  1%  51  52 

6  2  1%  53  54 

7  5  3%  55  59 

8  5  3%  60  64 

9  50  30%  65  114 

10  50  30%  115  164 

Total  164  100% 

 
The five turnout samples represent 55% of the total acreage. 
 
Therefore, this sample set meets the criteria of: 
 - greater than or equal to 10% of the acreage, and  
 - a minimum of 5 turnouts of a particular type - assuming all are the same device. 
 
Note:  If there is more than one device, this process would be repeated by device.  The final 

criteria to be met are: 
- Including all device sample sets, at least 10% of the district acreage (or volume) must 

be accounted for. 
- A minimum of 5 turnouts of a particular device, for each device. 
- No more than 100 of any particular device. 

 
 
Step 3: Evaluate Selected Turnouts and Record Data 

Once the turnouts have been selected, evaluate each flow measurement device for accuracy. Record gate 
type, total acreage serviced by the device, and measured accuracy. This data will need to be retained for 
ten years or two Agricultural Water Management Plan Cycles as per 597.4(c). 
 
To continue the example, Table 3 shows how data should be recorded for the example district.  For 
simplicity, it is assumed that all devices are meter gates. 
 

Table 3. Sample data collection for selected turnouts  

Red rows indicate devices that do not meet the required standard 

Turnout 
# 

Device 
Type 

Acreage 
 Served 

Flow Accuracy 
Error, % 

2  Meter Gate  10  15% 

3  Meter Gate  15  9% 

4  Meter Gate  15  6% 

6  Meter Gate  2  8% 

10  Meter Gate  50  4% 

Total acreage sampled:      92   
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Step 4: Determination of Compliance 

SBx7 requires an annual volumetric accuracy of within 12% on existing devices.  Table 3 addresses flow 
rate accuracy, not volumetric accuracy. 
  
If 25% or more of the sampled area for a particular device type exceeds the 12% annual volumetric 
allowable error, then a second round of testing must be conducted. This second round of testing should be 
conducted in the same manner as the first, but only for the device type(s) that did not meet the required 
accuracy standard. 
 
Compliance of this particular example.  Table 3 is repeated below for illustration. 
 

Table 3. Sample data collection for selected turnouts 

Red rows indicate devices that do not meet the required standard 

Turnout  Device  Acreage  Flow Accuracy 
error, % #  Type   Served 

2  Meter Gate  10  15% 

3  Meter Gate  15  9% 

4  Meter Gate  15  6% 

6  Meter Gate  2  8% 

10  Meter Gate  50  4% 

Total acreage sampled:      92   

 

Assuming that the minimum required flow rate accuracy is 10.7% (using the example), then only one 
turnout measurement device does not meet the requirement.  No re-testing is needed, because: 

1. Ninety-two acres were tested out of the total 164 acres.  This is much greater than the 10% 
sample size required. 

2. Five devices were sampled, which meets the minimum because all devices are of the same basic 
design. 

3. The one device with greater than 10.7% error only represents 10 acres, which is 11% of the 
acreage sampled.  This is below the allowable 25%. 
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Scenario 2:  Limited Availability of Turnouts and Opportunity Sampling 
Turnouts may not be available for inspection due to fluctuations in irrigation scheduling.  Therefore, 
opportunity sample can be used to select devices to be evaluated. As opposed to the PPS random sample 
set, this sample will be based on availability and service size rather than a weighted random sampling.  
 
Background 
Representative Sample Selection 

To ensure the sample is representative of the district as a whole, evaluators need to ensure that the area 
serviced by the devices evaluated is at least 10% of the district’s entire area. Furthermore, when given a 
choice between devices of equal convenience, devices servicing a larger acreage should be given priority 
for inspection.  Additionally, a minimum of 5 devices must be inspected.  In this way each device will be 
weighted in selection by the acreage it serves. Specifically, the sample will be skewed favoring devices 
that measure greater volumes of water. This will ensure that the opportunity sample will be statistically 
representative of the overall accuracy of flow measurement within the district. 
 

Selection Process 

Devices will be selected as they are available to be tested. Priority for evaluation will be given to devices 
that service greater acreage. Once a device has been tested, it will no longer be considered in the selection 
process. A minimum of 5 devices will be tested, and all evaluated devices (summation of all types) will 
service a combined 10% of the district’s total area (or delivered volume), not to exceed 100 individual 
devices of a certain type. 
 

Step 1: Choose a Currently Available Turnout 

Select a turnout that is available for testing based on the size of the turnout, giving priority to turnouts that 
serve greater acreage. Do not test the same device more than once.  Table 4 shows an example of the 
selection process for two days. On the first day Turnout 10 serves the largest acreage out of the available 
turnouts. On day two, Turnout 5 is chosen because it serves the largest area and has not yet been tested. 
The district in this example has one canal lateral with 10 turnouts, and the turnouts have limited 
availability for testing.  
 

Table 4. Device selection on two separate days 

Green rows indicate the selected turnout. Grey rows indicate a turnout that has been tested. 
Day 1  Day 2 

Turnout 
# 

Currently 
Available 

Acreage 
Served 

Turnout 
# 

Currently 
Available 

Acreage 
Served 

1  yes  10  1  no  10 
2  yes  10  2  yes  10 
3  no  9  3  no  9 
4  yes  7  4  yes  7 
5  no  30  5  yes  30 
6  no  1  6  no  1 
7  yes  1  7  yes  1 
8  yes  2  8  yes  2 
9  no  50  9  no  50 
10  yes  50  10  yes  50 

 

Continue testing devices until the following criteria have been met: 
o At least 10% of the total district acreage is serviced by the devices tested 
o At least 5 devices have been tested 
o Test no more than 100 devices of a particular type 

 

Steps 2-4 : Follow the Previous Scenario Instructions 
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FLOW MEASUREMENT DEVICES 

Background 
This section is intended to provide useful information on several common flow measurement devices that 
might be considered for traditional, non-pressurized turnouts.  Often, the problems with some of the 
devices (meter gates, orifice plates, and propeller meters) are largely associated with improper 
measurement, or improper installation or maintenance.  If properly designed and maintained, all three of 
these measurement devices will generally fall well within required SBx7 requirements. 
 

Meter Gates 
Meter gates are one of the most common devices used in California irrigation districts to both measure 
and control flow rates.  There is no doubt that many of these devices provide accurate results.  However, 
as with all devices, certain rules must be followed.  Typical physical inaccuracies associated with meter 
gates include: 
 
1. Incorrect “zero” measurement of gate opening, as determined by the vertical movement of the 

threaded shaft.   
a. There are four primary reasons operators might measure the opening from an incorrect "zero" 

mark on the threaded shaft: 
i. The zero point is affected by "slop" in the connection between the shaft and the gate plate.   

ii. Wedges are used to force the plate against the gate frame during gate closure.  These 
wedges are often adjusted in the field, so there is no standard stopping distance (vertically) 
for the plate. 

iii. When the plate begins to move, it may overlap the opening (by 0.5 - 2").  Although water 
may begin to leak as the plate moves out of the wedge constraint, the true zero is the 
opening at which the bottom of the plate is exactly at the bottom of the frame opening. 

iv. The "zero" point should always be determined while the gate is being raised.   
b. Once the zero point is known, a notch should be scribed into the shaft to note the location of the 

zero mark. Then the gate opening should always be measured as the gate is being opened, rather 
than being closed. 
 

2. Incorrect downstream water level measurement.   
a. The stilling well must be placed over a full pipe, at a specific distance downstream of the meter 

gate.   
b. Many existing stilling wells were actually designed to be air vents, and have such a small 

diameter that there is constant surging.  A large diameter stilling well, fed by a relatively small 
access hole at its bottom (about 1/6th the diameter of the stilling well), is needed to "still" the 
water surface so it can be measured downstream of the gate.   The problem with a small access 
hole is that it can plug up easily.  A good combination is a 2" access hole (connecting the stilling 
well to the top of the pipe) and a 12" stilling well.  

c. The pipe must be full at all flow rates.  This may require the placement of a small obstruction 
downstream, in the pipe, similar to what is done with well pump discharges to keep propeller 
meters full. Various entities, including ITRC, have successfully designed side contractions in 
pipes to create "Replogle flumes" that have very little loss, and that pass bottom loads of silt.  
Something similar could be used downstream of the meter gates. 
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Figure 3. Side contractions rather than a traditional "Replogle Flume".  Designed by USBR, Yuma.  The 

rocks are not part of the design. 
 

Another technique used in some districts to maintain a submerged condition on a gate is to install 
"bumps" in the bottom of a canal or ditch downstream of the turnout.  These should be permanent 
"bumps" which, at low flows, will keep the water level high. The rule for building these "bumps" is: 

 
Build up the restriction from the bottom of the ditch/canal so that at high flow rates, the 
upstream water surface (relative to the bump) is only raised by about 0.1' or less.  In other 
words, its presence will hardly be noticeable. 

 
If farmers move downstream in their canal, setting siphons at a different place, this "bump" will 
keep the backpressure on the meter gate almost constant, and minimize the flow rate change that 
would normally occur. 
 

3. Incorrect gate opening geometry.  Since the plate has a larger outside diameter than the inside 
diameter of the pipe, the ratio of the open area between the two openings must be taken into account.  
Almost everyone uses tables that were developed decades ago.  ITRC is not certain if the gate 
dimensions have changed since then, or if different manufacturers use different gate dimensions.  
ITRC is planning to verify this in the future. 

 
4. Non-standard entrance and exit conditions.  The flow rate is associated with a measured opening and 

head loss.  The head loss will be different (at the same flow rate) with different entrance conditions.  
Various manuals, such as the USBR Flow Measurement Manual, provide recommended dimensions. 
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Orifice Plates 
The following is an explanation of the characteristics of a submerged (on both sides) rectangular orifice 
plate. 
 
According to the U.S. Bureau of Reclamation Water Measurement Manual, conditions for achieving 
accurate flow measurement of ± 2% for a fully contracted submerged rectangular orifice are: 
 

 The upstream edges of the orifice should be straight, sharp, and smooth. 
 The upstream face and the sides of the orifice opening need to be vertical. 
 The top and bottom edges of the orifice opening need to be level. 
 Any fasteners present on the upstream side of the orifice plate and the bulkhead must be 

countersunk. 
 The face of the orifice plate must be clean of grease and oil. 
 The thickness of the orifice plate perimeter should be between 0.03 and 0.08 inches.  Thicker 

plates would need to have the downstream side edge chamfered at an angle of at least 45 degrees. 
 Flow edges of the plate require machining or filing perpendicular to the upstream face to remove 

burrs or scratches and should not be smoothed off with abrasives. 
 For submerged flow, the differential in head should be at least 0.2 feet. 
 Using the dimensions depicted in Figure 4 below, P > 2Y, Z > 2Y, and M > 2Y 

 
The equation for determining the flow through a submerged orifice plate is: 
 

	 2 ∆  
 

Where:  Q = Flow Rate, CFS 
     Cd = Coefficient of Discharge, 0.61 
     A = Area of the orifice, ft2 
      A = W x Y 
      W = Orifice opening width, ft 
      Y = Orifice opening height, ft 
     g = Acceleration due to gravity, 32.2 ft/s2 
     Δh = Change in head, ft 
 

 
Figure 4. Flow through a submerged orifice plate 

 
For a sharp-edged rectangular orifice where full contraction occurs from every side of the orifice, the 
coefficient of discharge is 0.61. 
 

Δh Δ

Δ

W

Y
P

Z

M
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It is recommended that “Y” be smaller than “W”, so that a good depth “Z” can be maintained.  This helps 
keep the orifice entrance submerged all the time regardless of upstream water level fluctuations, and also 
provides for the proper entrance conditions. 
 
It is assumed that the flow control gate will be located downstream of the orifice plate.  The particular 
dimensions of that gate would rarely influence the performance of an orifice plate. 
 
Typical problems include: 
 

1. Inaccurate measurement of the difference in head. 
Solution: 
a. Careful relative calibration of pressure transducers, if used.  They do not need to read a 

correct "elevation", but at zero flow rate must read the same "elevation". 
b. Install a horizontal reference steel plate on a bulkhead wall, so operators use the same 

reference elevation for both measurements if they manually measure the head difference. 
 

2. The distances P, Z, or M are not greater than 2 times the smallest opening dimension (usually “Y”).  In 
reality, it is rare that this "2 times" criteria is met in irrigation districts, except with very small flows. 

Solution: 
a. If only one side is suppressed (typically the bottom entrance, which might have no 

convergence), adjust the discharge coefficient, Cd as follows: 
 

W/Y 1 2 4

Cd 0.63 0.64 0.65

 
b. We do not know exactly how much to adjust the Cd if the distances P, Z, or M are less than two 

times the smallest opening dimension.  Therefore, it is recommended that the orifice be installed 
in a plate that is wide enough and tall enough to approximately meet those required distances – 
even if the plate must be extended beyond the inlet to the turnout.  See the figure below. 

 

 
Figure 5. Installation of orifice 

 
 

Minimum of 0.5' Minimum of 0.5'

Bulk head walls extended  
to ensure square entance 
condidtions

Orifice plate extended  
to ensure square entance 
condidtions
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3. A single orifice size has a limited flow rate range.  This is illustrated in the tables below.  At too low a 
flow rate, the measured head difference is very small, often resulting in major errors in head 
difference.  At too high a flow rate, the measured head difference is excessive, and may well exceed 
the available head.  For this reason, it is common to have a moveable plate that can be adjusted up 
and down, varying the "Y" dimension. 

 
The addition of the moveable plate (often a rectangular sluice gate) creates the commonly known 
"CHO" or "constant head orifice".  The device certainly does not create a "constant head", but it does 
provide an adjustable orifice.  It provides the flexibility needed for a turnout to supply different flows 
at different times, with reasonably accurate head measurements.  The opening should be adjusted so 
that the minimum head difference is greater than 0.2'.  A 1' head loss across the orifice plate is more 
than what is attainable in many California irrigation district turnouts. 
 

Table 5. Orifice size values 

 
 

 
 
 

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

5.0 11.6 6.5 4.2 2.9 2.1 1.6 1.3 1.0
4.5 9.4 5.3 3.4 2.3 1.7 1.3 1.0 0.8
4.0 7.4 4.2 2.7 1.9 1.4 1.0 0.8 0.7
3.5 5.7 3.2 2.0 1.4 1.0 0.8 0.6 0.5
3.0 4.2 2.3 1.5 1.0 0.8 0.6 0.5 0.4
2.5 2.9 1.6 1.0 0.7 0.5 0.4 0.3 0.3
2.0 1.9 1.0 0.7 0.5 0.3 0.3 0.2 0.2
1.5 1.0 0.6 0.4 0.3 0.2 0.1 0.1 0.1
1.0 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.0

Flow Rate, CFS  Change in Head, ft

Height of Orifice Opening, ft
1.0

Width of Orifice Opening, ft

0.5 0.6 0.8 1.0 1.2 1.4 1.5

11.0 9.0 6.2 3.5 2.2 1.6 1.1 1.0
10.0 7.4 5.2 2.9 1.9 1.3 0.9 0.8
9.0 6.0 4.2 2.3 1.5 1.0 0.8 0.7
8.0 4.7 3.3 1.9 1.2 0.8 0.6 0.5
7.0 3.6 2.5 1.4 0.9 0.6 0.5 0.4
6.0 2.7 1.9 1.0 0.7 0.5 0.3 0.3
5.0 1.9 1.3 0.7 0.5 0.3 0.2 0.2
4.5 1.5 1.0 0.6 0.4 0.3 0.2 0.2
4.0 1.2 0.8 0.5 0.3 0.2 0.2 0.1
3.5 0.9 0.6 0.4 0.2 0.2 0.1 0.1
3.0 0.7 0.5 0.3 0.2 0.1 0.1 0.1
2.5 0.5 0.3 0.2 0.1 0.1 0.1 0.1
2.0 0.3 0.2 0.1 0.1 0.1 0.0 0.0
1.5 0.2 0.1 0.1 0.0 0.0 0.0 0.0

Flow Rate, CFS  Change in Head, ft

Height of Orifice Opening, ft
1.5

Width of Orifice Opening, ft
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Table 5 (continued).  Orifice size values 

 
 

 
 

 
 

If steel theft is a concern, a marine plywood frame could be used to support a steel orifice opening frame.  
Fasteners used to connect the steel orifice to the plywood frame would need to be countersunk to 
minimize debris getting caught on them.   

0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

20.0 16.7 11.6 6.5 4.2 2.9 2.1 1.6 1.3 1.0
19.0 15.1 10.5 5.9 3.8 2.6 1.9 1.5 1.2 0.9
16.0 10.7 7.4 4.2 2.7 1.9 1.4 1.0 0.8 0.7
13.0 7.1 4.9 2.8 1.8 1.2 0.9 0.7 0.5 0.4
10.0 4.2 2.9 1.6 1.0 0.7 0.5 0.4 0.3 0.3
9.0 3.4 2.3 1.3 0.8 0.6 0.4 0.3 0.3 0.2
8.0 2.7 1.9 1.0 0.7 0.5 0.3 0.3 0.2 0.2
7.0 2.0 1.4 0.8 0.5 0.4 0.3 0.2 0.2 0.1
6.0 1.5 1.0 0.6 0.4 0.3 0.2 0.1 0.1 0.1
5.0 1.0 0.7 0.4 0.3 0.2 0.1 0.1 0.1 0.1
4.5 0.8 0.6 0.3 0.2 0.1 0.1 0.1 0.1 0.1
4.0 0.7 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.0
3.5 0.5 0.4 0.2 0.1 0.1 0.1 0.0 0.0 0.0
3.0 0.4 0.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0
2.5 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0
2.0 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Flow Rate, CFS  Change in Head, ft

Height of Orifice Opening, ft
2.0

Width of Orifice Opening, ft

0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.5

30.0 24.0 16.7 9.4 6.0 4.2 3.1 2.3 1.9 1.5 1.2 1.0 1.0
25.0 16.7 11.6 6.5 4.2 2.9 2.1 1.6 1.3 1.0 0.9 0.7 0.7
20.0 10.7 7.4 4.2 2.7 1.9 1.4 1.0 0.8 0.7 0.6 0.5 0.4
15.0 6.0 4.2 2.3 1.5 1.0 0.8 0.6 0.5 0.4 0.3 0.3 0.2
10.0 2.7 1.9 1.0 0.7 0.5 0.3 0.3 0.2 0.2 0.1 0.1 0.1
9.0 2.2 1.5 0.8 0.5 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1
8.0 1.7 1.2 0.7 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1
7.0 1.3 0.9 0.5 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
6.0 1.0 0.7 0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0
5.0 0.7 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0
4.5 0.5 0.4 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0
4.0 0.4 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
3.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.0 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Flow Rate, CFS

Width of Orifice Opening, ft
2.5

Height of Orifice Opening, ft

 Change in Head, ft

0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

45.0 37.6 26.1 14.7 9.4 6.5 4.8 3.7 2.9 2.3 1.9 1.6 1.4 1.2 1.0
40.0 29.7 20.6 11.6 7.4 5.2 3.8 2.9 2.3 1.9 1.5 1.3 1.1 0.9 0.8
35.0 22.7 15.8 8.9 5.7 3.9 2.9 2.2 1.8 1.4 1.2 1.0 0.8 0.7 0.6
30.0 16.7 11.6 6.5 4.2 2.9 2.1 1.6 1.3 1.0 0.9 0.7 0.6 0.5 0.5
25.0 11.6 8.0 4.5 2.9 2.0 1.5 1.1 0.9 0.7 0.6 0.5 0.4 0.4 0.3
20.0 7.4 5.2 2.9 1.9 1.3 0.9 0.7 0.6 0.5 0.4 0.3 0.3 0.2 0.2
15.0 4.2 2.9 1.6 1.0 0.7 0.5 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.1
10.0 1.9 1.3 0.7 0.5 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
5.0 0.5 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Flow Rate, CFS  Change in Head, ft

Height of Orifice Opening, ft
3.0

Width of Orifice Opening, ft



SBx7 Compliance for Agricultural Irrigation Districts 

Irrigation Training & Research Center 
Page | 19  

Trash Shedding Propeller Meters 
For several decades there has been interest in "trash shedding propeller meters".  ITRC examined the 
"cloggability" of an early design about 20 years ago.  Boat propellers are sold with "weed shedding" 
features, which include specially designed propellers as well as fixed vanes upstream of the propeller that 
are intended to pass the weeds below or to the side of the boat propeller.  McCrometer sells a saddle 
meter with the trash shedding options.   
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McCrometer will also mount a reverse-facing propeller on a standard open flow meter, which 
can be mounted on stands above low pressure pipelines. 
 

 
 
A commercially available package that includes a reverse propeller meter and trash-shedding fixed vane, 
plus flow straighteners, is available from RSA. 
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Rubicon Transit Time Flow Meter 
The Rubicon Sonaray flow meter is an interesting addition for larger turnouts with a canal supply, in that 
it also has a totalizer.  The Rubicon literature cites a flow test in California, but it is unclear if the 
magmeter used for flow rate verification was recently calibrated.  ITRC has found that new magmeters 
with guaranteed accuracies can be off by several percentage points.  The device appears to be new, 
without substantial field testing in the USA. 
 

 
Figure 6. Rubicon Sonaray flow meter 

 
 



5. REFERENCE ATTACHMENTS 
 

E. Inadequate Means of Measurement Turnout Locations, (2015)   
  



Turnout Last took Water Private Booster Pump Size

1 B02.16-02 2014
Gioletti Pvt/Mt. 

Cambell

2 J24.07-03 2014
Lawland Pvt./Haden 

Boone
3 J24.12-01 2010    
4 J24.12-02 2010
5 J27.09-01 2010
6 K33.02-02 2010
7 H05.01-01 2011
8 I21.00-02 2011 Yes 7.5hp
9 I21.00-06 2011 Yes 5hp

10 K33.01-02 2011
11 K33.04-01 2011
12 O47.15-01 2011 Yes
13 X88.19-01 2011 Yes 7.5hp
14 X90.01-01 2011 Yes 7.5hp
15 K21.03-03 2012
16 K33.05-03 2012
17 M53.06-02 2012 Yes 2hp
18 T72.13-01 2012 Yes 10hp
19 W83.13-01 2012 Yes 10hp
20 W86.00-03 2012
21 X88.19-03 2012 Yes 25hp
22 X90.01-02 2012 Yes 10hp
23 X90.02-02 2012 Yes 15hp
24 I21.00-08 2013 Yes 25hp
25 J27.09-03 2013
26 K33.00-01 2013
27 M54.30-02 2013 Yes 5hp
28 O47.31-01 2013 Yes 10hp
29 X88.13.03 2013 Yes 7.5hp
30 X88.15-01 2013 Yes 7.5hp
31 X88.18-02 2013 Yes 20hp
32 H03.17-01 2014
33 H04.07-01 2014
34 H04.07-02 2014
35 H05.01-02 2014
36 H07.03-01 2014
37 H07.03-03 2014
38 I21.00-11 2014 Yes 5hp
39 I38.13-01 2014
40 J23.00-04 2014 Yes
41 J24.04-01 2014
42 J24.08-01 2014
43 J27-09.02 2014
44 J76.07-01 2014 Yes 5hp
45 K33.03-01 2014
46 K33.05-01 2014
47 K35.00-05 2014
48 K35.00-06 2014
49 M39.17-06 2014
50 M41.01-01 2014

Alta Irrigation District
Water Measurement Device Correction List



Turnout Last took Water Private Booster Pump Size

Alta Irrigation District
Water Measurement Device Correction List

51 M48.00-01 2014
52 O46.01-02 2014
53 O52.04-01 2014
54 O55.08-01 2014
55 T62.03-01 2014
56 T66.04-02 2014
57 W21.11-02 2014 Yes 15hp
58 W80.07-01 2014 Yes 10hp
59 W85.01-01 2014 Yes
60 X88.04-01 2014 Yes 10hp



5. REFERENCE ATTACHMENTS 
 
F. Water Banking Annual Report, (2012, 2013, 2014)  
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Water Banking Implementation Strategy 
 
 
 

Project Yield:  Project Yield is determined by measuring the water efficiency benefits of 
the project which result in a measured volume of conserved water.  The basic premise of 
the program is that it is efficient from a water management perspective to make water 
deliveries at the lower end of the system from a localized source in the vicinity of the 
targeted water deliveries rather than delivering water more than 38 miles from the Kings 
River from AID’s storage account in Pine Flat Reservoir.  System readjustments and 
changing variables of demand diminish the efficiency of system deliveries from the 
Kings River by a factor of two (2).    
 
It would take at least twice the volume of releases from the Kings River to meet surface 
water demands down steam from localized project sources in the lower reaches of the 
District.  Localized projects can more efficiently meet surface water demands by 
pumping groundwater that was previously recharged.  As a result, the water management 
efficiency for that delivery has been shown to require a 50% of the water release required 
to meet localized surface water demands.  Making water deliveries from a localized 
source allows for greater system flexibility and water use efficiency with an end result of 
more reliable deliveries.   
 
Water Resource Benefits:  The Project Yield for Harder and Traver Banking Projects is 
to be used to address long-term water resource issues within the District.  Long-term, 
where the planning horizon is more than five years, water will be developed for water 
transfers to meet Cutler-Orosi surface water demands.  Short-term, where the planning 
horizon is less than five years, water will be developed for water transfers to address and 
improve water use efficiency issues for groundwater or surface water, i.e., Wahtoke Lake 
Pumping Project. The Project Yield will also help support environmental benefits 
associated to the Kings River Fisheries Management Program.  
 
Available Recharge:  Water available for recharge is the total water recharged in the 
project basins minus fifteen percent minus the extracted water.  It is the intent to 
coordinate pumping during the mid-week periods of Tuesday through Friday to 
compliment enhanced irrigation demand during the mid-week period.  During the non-
operational irrigation period, water will be transferred from the East Branch to the Traver 
Canal via the Willow Creek Project to supply flows to Harder and Traver Banking 
Projects.  The origin of Willow Creek flows is eastside watershed and the measured 
volume of water utilized shall be accounted for accordingly.  In addition, there will also 
be inflow from the Kings River Watershed that will be accounted for in the water 
banking program. 
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Alta Irrigation District
Harder Pond Bank Monitoring Data
Performance Evaluation for period ending 09/30/2013
HARDER POND    ‐   AVAILABLE RECHARGE is Meter Readings into the North  CANAL RECHARGE
and South Ponds, less 15% (DESIGNATED RECHARGE) less WATER  For State Reporting only
PUMPED.  AVAILABLE RECHARGE places a limit on PUMPING only change discount years, after year end 10/1

Month Year Harder Pond Designated AVAILABLE Canal
Recharge Recharge 2013 2012 2011 2010 2009 RECHARGE Recharge

North / South 15% WATER Caesar Reading
yr1‐0 yr1‐0 yr1‐0 yr1‐0 yr1‐0 AVAILABILITY less

yr 2‐25% yr 2‐25% yr 2‐25% yr 2‐25% yr 2‐25% for pumping
yr 3‐50% yr 3‐50% yr 3‐50% yr 3‐50% yr 3‐50% Running  Meter at
yr 4 ‐75% yr 4 ‐75% yr 4 ‐75% yr 4 ‐75% yr 4 ‐75% Balance Mclanahan

Recharge DR yr 5‐100% yr 5‐100% yr 5‐100% yr 5‐100% yr 5‐100% AR / WA Reporting only
+ 100% 75% 50% 25% 0% Discounted CR

Oct 2009 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               ‐                          ‐                         
Nov   2009 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               ‐                          ‐                         
Dec   2009 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               ‐                          ‐                         
Jan   2010 49.17                     7.38                ‐                 ‐               ‐               10.45           ‐               10.45                      39.87                     
Feb 2010 70.90                     10.64              ‐                 ‐               ‐               15.07           ‐               25.51                      10.82                     
Mar 2010 106.74                   16.01              ‐                 ‐               ‐               22.68           ‐               48.20                      0.62                       
April 2010 135.06                   20.26              ‐                 ‐               ‐               28.70           ‐               76.90                      ‐                         
May    2010 152.18                   22.83              ‐                 ‐               ‐               32.34           ‐               109.24                    ‐                         
June 2010 104.60                   15.69              ‐                 ‐               ‐               22.23           ‐               131.46                    ‐                         
July 2010 57.11                     8.57                ‐                 ‐               ‐               12.14           ‐               143.60                    ‐                         
Aug 2010 118.53                   17.78              ‐                 ‐               ‐               25.19           ‐               168.79                    ‐                         
Sep 2010 62.44                     9.37                ‐                 ‐               ‐               13.27           ‐               182.06                    ‐                         
Oct 2010 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               182.06                    ‐                         
Nov   2010 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               182.06                    ‐                         
Dec   2010 116.49                   17.47              ‐                 ‐               49.51           ‐               ‐               231.56                    115.28                   
Jan   2011 53.87                     8.08                ‐                 ‐               22.89           ‐               ‐               254.46                    206.30                   
Feb 2011 5.06                        0.76                ‐                 ‐               2.15             ‐               ‐               256.61                    33.97                     
Mar 2011 1.53                        0.23                ‐                 ‐               0.65             ‐               ‐               257.26                    ‐                         
April 2011 183.30                   27.50              ‐                 ‐               77.90           ‐               ‐               335.16                    ‐                         
May    2011 318.66                   47.80              ‐                 ‐               135.43         ‐               ‐               470.59                    ‐                         
June 2011 266.17                   39.93              ‐                 ‐               113.12         ‐               ‐               583.71                    ‐                         
July 2011 199.45                   29.92              ‐                 ‐               84.77           ‐               ‐               668.48                    ‐                         
August 2011 249.77                   37.47              ‐                 ‐               106.15         ‐               ‐               774.63                    ‐                         
September 2011 86.05                     12.91              ‐                 ‐               36.57           ‐               ‐               811.20                    ‐                         
October 2011 19.36                     2.90                ‐                 12.35           ‐               ‐               ‐               823.55                    ‐                         
November 2011 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               823.55                    ‐                         
December 2011 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               823.55                    ‐                         
January 2012 14.77                     2.22                ‐                 9.42             ‐               ‐               ‐               832.96                    4.25                       
February 2012 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               832.96                    ‐                         
March 2012 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               832.96                    ‐                         
April 2012 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               832.96                    ‐                         
May 2012 106.98                   16.05              ‐                 68.20           ‐               ‐               ‐               901.16                    ‐                         
June 2012 175.50                   26.33              ‐                 111.88         ‐               ‐               ‐               1,013.05                ‐                         
July 2012 249.60                   37.44              ‐                 159.12         ‐               ‐               ‐               1,172.17                ‐                         
August 2012 106.56                   15.98              ‐                 67.93           ‐               ‐               ‐               1,240.10                ‐                         
September 2012 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               1,240.10                ‐                         
October 2012 ‐                          ‐                  ‐                 ‐               ‐               ‐               ‐               1,240.10                ‐                         
November 2012 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
December 2012 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
January 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
February 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
March 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
April 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
May 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
June 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,240.10                ‐                           
July 2013 140.60                   21.09              119.51           ‐                 ‐                 ‐                 ‐                 1,359.61                ‐                           
August 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,359.61                ‐                           
September 2013 ‐                          ‐                  ‐                 ‐                 ‐                 ‐                 ‐                 1,359.61                ‐                           
Cumulative Totals 09/30/2013 4,112.65         616.89       119.51      428.89    629.15    182.06    ‐           1,359.61          411.11            

‐                          ‐                  Discounted Water 604.94                   
PUMPED.  AVAILABLE RECHARGE places a limit on PUMPING For State Reporting only

Net Available Recharge by Year



PROJECT YIELD is based on CONSERVED WATER and is equal to 2x Pumped Water 
NET PROJECT YIELD is based on CONSERVED WATER less TRANSFERRED WATER  DELIVERED and is equal to WATER 
AVAILABLE FOR TRANSFERS and is equal to AVAILABLE WATER RESOURCES BENEFIT

PUMPED CONSERVED TRANSFERRED TRANSFERRED TRANSFERRED NET PROJECT
WATER WATER WATER WATER WATER  YIELD

  PROJECT YIELD DELIVERED OUTSTANDING AVAILABLE WATER
behind the dam J45.07‐05.5 flood protected RESOURCES BENEFIT

East/West TO DATE Running  Running 
Pumps Balance Balance

P CW / PY / WAT TW TWD TW ‐ TWD = TWO NPY
Pumped  2x pumped AWRB

‐                     ‐                              ‐                                  386.70                      263.32                     
‐                     ‐                              ‐                                  386.70                      263.32                     
‐                     ‐                              ‐                                  386.70                      263.32                     
‐                     ‐                              ‐                                  386.70                      263.32                     

15.02                 30.04                          ‐                                  386.70                      293.36                     
‐                     ‐                              ‐                                  386.70                      293.36                     
2.34                   4.68                            ‐                                  386.70                      298.04                     

104.49               208.98                        ‐                                  36.54                         350.16                      470.48                     
149.37               298.74                        ‐                                  64.80                         285.36                      704.42                     
196.55               393.10                        ‐                                  75.22                         210.14                      1,022.30                 
163.60               327.20                        ‐                                  77.20                         132.94                      1,272.30                 
71.98                 143.96                        500.00                            60.40                         572.54                      1,355.86                 
‐                     ‐                              ‐                                  ‐                             572.54                      1,355.86                 
‐                     ‐                              ‐                                  572.54                      1,355.86                 
‐                     ‐                              ‐                                  572.54                      1,355.86                 
‐                     ‐                              ‐                                  ‐                             572.54                      1,355.86                 
‐                     ‐                              ‐                                  ‐                             572.54                      1,355.86                 
‐                     ‐                              ‐                                  ‐                             572.54                      1,355.86                 

69.37                 138.74                        ‐                                  ‐                             572.54                      1,494.60                 
71.53                 143.06                        ‐                                  45.12                         527.42                      1,592.54                 
98.56                 197.12                        ‐                                  31.81                         495.61                      1,757.85                 
129.41               258.82                        ‐                                  60.66                         434.95                      1,956.01                 
107.27               214.54                        ‐                                  75.24                         359.71                      2,095.31                 
136.40               272.80                        ‐                                  62.24                         297.47                      2,305.87                 
6.96                   13.92                          ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 
‐                     ‐                              ‐                                  ‐                             297.47                      2,319.79                 

42.17                 84.34                          ‐                                  36.53                         260.94                      2,367.60                 
74.55                 149.10                        ‐                                  56.99                         203.95                      2,459.71                 
72.14                 144.28                        ‐                                  45.88                         158.07                      2,558.11                 
30.24                 60.48                          ‐                                  37.01                         121.06                      2,581.58                 
‐                     ‐                              ‐                                  121.06                      2,581.58                 
‐                     ‐                              ‐                                  ‐                             121.06                      2,581.58                 
‐                     ‐                              ‐                                  ‐                              121.06                        2,581.58                   
‐                     ‐                              ‐                                  ‐                              121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  121.06                        2,581.58                   
‐                     ‐                              ‐                                  110.15                        10.91                          2,471.43                   
‐                     ‐                              ‐                                  10.91                          2,471.43                   
‐                     ‐                              ‐                                  10.91                          2,471.43                   

1,730.26      3,460.52              1,000.00                  989.09                10.91                  2,471.43           

conserved water 3,460.52              less Trans Delivered 989.09                = Net PY Water Available 2,471.43           
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Financial Data on Harder Pond 
Ending 09/30/13

9/30/2013 9/30/2012 2012 2011
PGE Power 1,319$               6,173$               Start Date 6/29/2012 5/9/2012
Engineering ‐$                   71$                     End Date 8/1/2012 8/15/2012
Well Monitoring 2,111$               4,453$               Season Days 34                      99                   
Cash Expenses 3,430$               10,697$            Calculated Cost per Acre Foot

Total Cost 44,692$           51,959$        
Depreciation 41,263$            41,263$            AF Pumped no pumping 219               

  AF Created    438               
Total Expenses 44,692$            51,960$              Cost A/F Created not applicable 118.63$        

 
PGE pump costs (5 meters)  Engineering (Management)

9/30/2013 9/30/2012 9/30/2013 9/30/2012

October 105$                  1,781$               October ‐$                               ‐$                          

November 95$                     48$                     November ‐$                              

December 101$                  134$                  December ‐$                              

January 196$                  90$                     January ‐$                               71$                            

February 95$                     101$                  February ‐$                               ‐$                          

March 94$                     94$                     March ‐$                               ‐$                          

April 97$                     75$                     April ‐$                               ‐$                          

May 99$                     121$                  May ‐$                               ‐$                          

June 126$                  57$                     June ‐$                               ‐$                          

July 107$                  61$                     July ‐$                               ‐$                          

August 99$                     55$                     August ‐$                               ‐$                          

September 104$                  3,556$               September ‐$                               ‐$                          

  1,319$               6,173$                 ‐$                               71$                            

(standby and deficiency charges)

Well Monitoring 2012 2011

Quantity Miles (RT) Hours Rate Total Total

A) Vehicle Supervisor Monitoring 6 40 0.57$                             136$                          577$                 

A) Employee Supervisor Monitoring 6 4 35.70$                           857$                          3,640$              

B) Vehicle Oper Well Measure 1 mo 2 30 0.57$                             34$                             233$                 

B) Employee Oper Well Measure 1 mo 2 4 35.70$                           286$                          1,960$              

B) Vehicle Main Well Measure 5 mo 5 30 0.57$                             85$                             83$                    

B) Employee Main Well Measure 5 mo 5 4 35.70$                           714$                          700$                 

2,111$                       7,193$              

A) Based on bi‐monthly well monitoring, supervisor rates (it is checked daily during operations as part of water divider's route).

B) Well measurements are taken twice a month during operations, bi monthly the rest of the year.

Not

Depreciation 5 Year 15 Year 40 Year Depreciable

Land 134,818$                   134,818$         

Extraction Wells and Pumps 189,229$                   100,000$                      89,229$                   

Flow Measurement and SCADA 73,251$                     73,251$           

Monitoring Wells 33,699$                     33,699$                   

IRTC Flap Gates 16,397$                     16,397$                   

Other 658,509$                   658,509$                 

1,105,903$                73,251$            100,000$                      797,834$                  134,818$         

14,650$            6,667$                           19,946$                   

Annual Depreciation

SCADA, Pumps, Balance 1‐5 years 41,263$                   

Pumps, Balance (SCADA has been fully depreciated) 6‐15 years 26,613$                   

Balance (SCADA and Pumps have been fully depreciated) 16‐40 years 19,946$                   



November 13, 2013 
 
District General Groundwater Well Monitoring Protocols 
 
1. Monitoring Timing  
 
 A. Spring measurements are to be initiated prior to March 1 of each year 
 
 B. Fall measurements are to be initiated prior November 1 of each year 
 
 C. Annual storm water event (pH and EC) 
 
2. Measurement only includes approved monitoring wells, date and time measured 
 
3. Replacement well request (using a Replacement Monitoring Well Form) will be made by 

the Superintendent and approved by the General Manager for such reasons as landowner 
abandonment of well or permanent lack of access to well.   

 
4. Follow-up measurements shall be scheduled approximately 5 days from the original 

measurement period for wells that were previously pumping or temporarily inaccessible 
wells 

 
5. Re-testing of wells will require taking a secondary measurement, during the initial 

measurement period, where the difference in measurement from the prior measurement 
(spring to fall) exceeds 15 feet, either way, or if oil or some other influence is noticed, if 
necessary a secondary measurement using a steel tape. 

 
6. Superintendent to submit raw data for well monitoring to Controller upon completion of 

monitoring 
 
Water Banking Monitoring Protocols “Urban Cost” 
 
1. Monitoring Wells on the water banking site (designed monitoring wells) are to be purged 

prior to measurement  
 
2. In purging monitoring wells, there should be a minimum of a 15 minute time delay 

between purging well and taking measurements 
 
3. Vicinity wells should not be purged 
 
4. Designed monitoring wells at Dinuba, Harder and Traver Ponds shall be monitored for 

pH, EC, Nitrates and DBCP biannually in February and October.  
 
5. Groundwater measurements for depth, pH and EC will be conducted in the field by 

district personnel.  Samples for Nitrates and DBCP will be tested by a private analytical 
laboratory.  The District will insure that field equipment is properly calibrated prior to 



measurement.  Calibration of the equipment will be documented with the measurement.  
On an annual basis, one monitoring location will have laboratory testing and field testing 
for pH and EC tested to validate accuracy of field testing.   

 

6. Harder and Traver Pond and vicinity depth to groundwater monitoring wells are to be 
measured bimonthly during the months of February, April, June, August, October and 
December.  All measurements will include date and time measured. The Dinuba Pond 
depth to groundwater monitoring shall be implemented biannually in the spring and fall.  

 

7. All monitoring will be performed between the fifteenth and end of each month.  

 
 
  
 

  
 
 
 
 
  



Harder Pond Summary and Conclusion 
 
 
For Harder Pond, water was recharged for the months of August, September and October in 2011 and 
May, June, July and August 2012. Average groundwater trends show a positive response to recharged 
water for onsite monitoring wells; average neighboring wells also responded but to a lesser degree.  
 
For 2012, two hundred-nineteen (219) acre-feet of water was pumped and five hundred ninety-five 
(595.80) acre-feet of water was recharged. As a result, only thirty-seven (37%) of the total water 
recharged was extracted thereby positively enhancing local groundwater recharge.  

 
Due to the very dry water year for 2013, there was negligible project impact due to lack of water 
for groundwater recharge and extraction. 
 
 
 

 
 
 

Traver Pond Summary and Conclusion 
 
 

Traver Pond will be completed and operational in February 2013.  The District will be 
monitoring vicinity groundwater wells to document conditions prior to initiating recharge action.  
Small amounts of water have been recharged on a portion of the project site 
 
Due to the very dry water year for 2013, there was negligible project impact due to lack of water 
for groundwater recharge and extraction. 
 
 
 
 
 
 

Dinuba Pond Summary and Conclusion 
 

The Dinuba Pond has recharged a limited amount of water in the last year being a less than 
average water year. The District is monitoring vicinity groundwater wells to document current 
and future groundwater conditions. 
 
Due to the very dry water year for 2013, there was negligible project water recharge. 
 



GLOSSARY OF TERMS 
 

 
A. Project Yield (PY) 
 CW = Conserved Water = Water Available for Transfers 
 = 2x Pumped Water (PW) 
 PY=2xPW 
 50% efficiency from Non Project source, i.e. Kings River 
 
B. Available Water Resource Benefits (AWRB) Long/Short Term  
 Long Term > 5 years - Water Transfers available for Cutler/Orosi 
 Short Term > 5 years - Water Transfers available to address/improving water use efficiency 
  WRB = Project Yield less Water Transferred Delivered 
  WRB = 2x Pumped Water less Water Transferred Delivered 
  WRB = 2xPW – TWD 
 
C. Transferred Water (TW) 
 Total amount of water transferred 
 
D. Transferred Water Delivered (TWD) 
 Total amount of water transferred measured to date 
 
E. Water Transferred Outstanding Balance (WTOB) 
 = TW – TWD 
 
F. Available Recharge (AR) 
 Tracked by water shed = Water Availability 
  = Meter Readings into the pond, less 15% protected recharge, less pumped water 
  AR = MR-(.15xMR) – PW 
  AR = .85MR – PW 
 
G. Project Recharge to Extraction Ratio must be less than 85% 
 
H. Canal Recharge (CR) 
 Accrued during non operational season 
 CR = Meter reading at the Head of the Caesar – Meter Reading into the Pond 
 
I. Discounting Formula (Net Available Recharge) 

Available recharge for 5 years: 
First year  = 0% Discounted 
Second year = 25% Discounted 
Third year = 50% Discounted 
Fourth year = 75% Discounted 
Fifth year = 100% Discounted 
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S.1 Findings 

The summary identifies some of the highlights contained in the North 

Tulare County Regional Surface Water Treatment Plant Study 

(NTCRSWTPS). A summary will not provide the same detail that can be 

found in the full report. By reading the summary, some knowledge of the 

project can be gained, but may also lead to further questions and/or 

concerns. It is recommended that the full report be consulted to provide 

further detail and information to assist in clarifying any questions that may 

arise. 

In 2007, the Alta Irrigation District, Cutler Public Utility District, and 

Orosi Public Utility District commissioned the preparation of a study to 

evaluate options for providing potable drinking water in lieu of the current 

untreated supply obtained from pumping of the contaminated groundwater 

wells located in the area. Due to the cost and operational considerations of 

specific treatment methods, the recommendation of the study was to proceed 

with using treated surface water to provide a long-term drinking water supply 

to the communities located in northern Tulare County. The NTCRSWTPS 

provides a detailed plan for implementing a potable surface water supply to 

serve the North Tulare County area. 

 In addition to the cost for removal of the primary contaminant, nitrates, 

many of the wells will/could require multiple treatment trains for the various 

contaminants in the groundwater. There was and continues to be concern 

regarding the long term impacts of new regulations and the potential for 

additional contaminants to be found in the groundwater. The findings on the 

recently completed DISADVANTAGED COMMUNITY WATER STUDY FOR 

THE TULARE LAKE BASIN, BOOK 3: TECHNICAL SOLUTIONS PILOT 
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STUDY, found treatment for nitrate removal to not be an acceptable solution 

for potable water supplies in the Central Valley.  

Currently, all urban water uses in northern Tulare County area are 

derived from the pumping of groundwater. There is a growing concern among 

the water purveyors regarding the long term viability of the existing 

groundwater supply. These concerns have primarily been a result of the 

declining groundwater quality. The primary contaminants in the area have 

been nitrates and DBCP. Recently, additional contaminants, such as 

1,2,3-TCP, have been found in the groundwater.  

With the recent drought conditions that have prevailed for the last few 

years throughout the State, there is an additional concern as to the continued 

reliability of groundwater as the sole source of supply for the area. The area 

has been experiencing declining groundwater depths with numerous wells 

reported to have gone dry or the pump setting having to be lowered on those 

wells that still have water. This has resulted in larger horsepower pumps that 

are producing less flow.  

With the completion of the North Tulare County Regional Surface 

Water Treatment Plant (NTCRSWTP), it is being proposed to provide surface 

water to the area for potable use for the first time. The NTCRSWTP would 

serve the following Seven Communities: 

Cutler Public Utility District  

Orosi Public Utility District  

Sultana Community Services District  

East Orosi Community Services District  

Seville (Zone of Benefit No. 1) 

 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SUMMARY   

 

S.1-3 
 

Yettem (Zone of Benefit No. 1) 

Monson Area 

Both Yettem and Seville are part of the Tulare County Zone of Benefit 

No. 1. The long term plan is to develop a special district that combines both 

the Yettem and Seville areas. The Monson Area is not part of any organized 

local government and is being represented by Tulare County. The proposed 

NTCRSWTP would provide a full/partial water supply using treated surface 

water for each of the communities. 

The projected annual water demands to be provided are shown in 

TABLE 1.5-2 along with the percentage of the NTCRSWTP surface water 

supply being utilized by each community. The historical monthly water usage 

is shown on FIGURE 1.2-1. The estimated number of connections for the 

various communities are shown in TABLE 2.3-1. The annual water usage 

shown in TABLE 1.5-2 represents a full water supply for each individual 

community based on their current demands, except for the Orosi Public Utility 

District, which requested only a partial supply. Recently, the Orosi Public 

Utility District has indicated that they would like to consider contracting for a 

full supply that will satisfy all of their current water demands. An addendum 

will be prepared to assess the impacts of their requested change on the 

findings contained in the NTCRSWTPS. 

The Alta Irrigation District has provided a surface water supply for 

irrigation purposes to the properties within the district for over 100 years. It is 

proposed that water supply agreements between each of the Seven 

Communities and the Alta Irrigation District for serving the NTCRSWTP be 

executed. Such an agreement is required to define the firm water supply that 

will be required to serve the water treatment plant.  
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Due to the periodic winter maintenance schedule on the Friant-Kern 

Canal, an alternate water supply will need to be provided to meet demands 

during that time. The canal is typically down for maintenance during the 

November through January period, with this dewatering of the canal occurring 

approximately every three years. The flow demand for the Seven 

Communities is greatly reduced during this winter period. It is proposed to use 

existing community wells that currently meet drinking water standards and are 

expected to maintain compliance for supplying all of the water demands 

during this winter period.  

Through the NTCRSWTPS process, a good location for siting the 

surface water treatment plant has been determined. The location 

recommended meets the various components to be considered in reviewing 

potential sites. These include access to the canal, geographical location in 

relationship to the Seven Communities, undeveloped property and parcel 

size. The final selection and acquisition or obtaining of an option to purchase 

the site for the surface water treatment plant is critical and necessary to 

support the required conveyance facilities detailed in the NTCRSWTPS.  

The prorated percentage of capacity in the surface water treatment 

plant allocated for each of the Seven Communities is shown in TABLE 2.2-2. 

From the Table, the capacity percentage determined according to flow 

allocation and also based on the number of connections can be compared. 

The water treatment plant costs were prorated based on the capacity 

allocation for each of the Seven Communities. Detailed cost analyses and the 

explanation of the method used for distributing the cost of the water treatment 

plant are included in the NTCRSWTPS.  

Preliminary pipeline alignments and pipe sizes are shown in the 

NTCRSWTPS. Tables are provided detailing the prorated pipeline capacity in  
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TABLE 1.5-2 

ANNUAL DEMANDS AND PERCENTAGE  
OF NTCRSWTP TOTAL WATER SUPPLY 
USING YETTEM AND CDPH RECORDS 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY ANNUAL 
DEMANDS 

% OF TOTAL 
WATER 
SUPPLY 

CUTLER PUBLIC UTILITY DISTRICT 921 AF 40.4 

OROSI PUBLIC UTILITY DISTRICT 953 AF 41.8 

SULTANA 161 AF 7.1 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

115 AF 5.1 

SEVILLE (ZONE OF BENEFIT NO. 1) 60 AF 2.6 

YETTEM (ZONE OF BENEFIT NO. 1) 52 AF 2.3 

MONSON AREA 16 AF 0.7 

TOTAL 2,278 AF 100 
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TABLE 2.3-1 
AGENCY EQUIVALENT DWELLING UNITS 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY CDPH COJPWA 

CUTLER PUBLIC UTILITY DISTRICT 1218 1236 

OROSI PUBLIC UTILITY DISTRICT 2196 2248 

SULTANA COMMUNITY SERVICES 
DISTRICT 

180                         
(246) 

156 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 

106 96 

SEVILLE (Zone of Benefit No. 1) 75 94 

YETTEM (Zone of Benefit No. 1) 65 65 

MONSON AREA 20                             
(41) 

- 

 
Note: 
(  )  Updated number of dwelling units as provided by Community Water Center. 
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TABLE 2.2-2 

AGENCY SERVICE CONNECTIONS/FLOW BASED  
WATER TREATMENT PLANT CAPACITY 

DESIGN = 3682 GPM 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY SERVICE 
CONNECTIONS 

CAPACITY 
PRORATED ON 
CONNECTIONS 

CAPACITY 
PRORATED 
ON FLOW 

CUTLER PUBLIC UTILITY 
DISTRICT 

1218 31.55% 46.51% 

OROSI PUBLIC UTILITY 
DISTRICT 

2196 56.89% 34.55% 

SULTANA COMMUNITY 
SERVICES DISTRICT 

180 4.66% 7.55% 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 

106 2.75% 5.38% 

SEVILLE (Zone of Benefit No. 1) 75 1.94% 2.81% 

YETTEM (Zone of Benefit No. 1) 65 1.68% 2.44% 

MONSON AREA 20 0.52% 0.75% 
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the Pipeline Alignments A – K for each of the communities. The conveyance 

facilities cost is prorated according to the pipeline alignments utilized by each 

agency and their required flow capacity percentage. Only those pipelines that 

are necessary for transporting the treated surface water to each of the Seven 

Communities have been included in their individual cost allocation. This 

method of cost allocation for the conveyance facilities has resulted in a 

relatively higher cost for those communities that are located the furthest from 

the Friant-Kern Canal and, therefore, require an additional equivalent footage 

of pipeline in order to be served. 

A proposed operations model was developed for the plant and based 

on that model an Operational Expense Budget was prepared. The projected 

monthly charge for each of the Seven Communities is shown in TABLE 5.1-4. 

Similarly a proposed monthly service charge was also prepared for operating 

and maintaining the conveyance facilities as shown in TABLE 5.2-6.  

The total estimated capital cost for the water treatment plant and the 

conveyance facilities is $23,868,455. An analysis was made assuming 

$20,000,000 would be provided in grant funds with the remaining project cost 

of $3,868,455 being in the form of a 30-year, zero percent interest loan. The 

estimated charges for each agency were made by prorating the loan 

repayment amount based on the relative relationship of the component cost 

of the water treatment plant and the conveyance facilities. A second estimate 

was prepared based on the conveyance facilities being completely grant 

funded with the loan repayment cost being assigned to the water treatment 

plant facilities. This alternate was viewed as a proposal that would assist 

those communities that are impacted the most by the cost of the conveyance 

facilities required to serve them. The probable estimated monthly service 

charges for each of the Seven Communities are shown in TABLE 6.2-1.  
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TABLE 5.1-4 

PROJECTED AGENCY MONTHLY CHARGE FOR  
OPERATIONAL EXPENSES AND DEPRECIATION RESERVE 

2300 ACRE FEET 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY OPERATIONAL 
COST 

DEPRECIATION 
FUND <1 

MONTHLY 
CHARGE<2 

CUTLER PUBLIC UTILITY 
DISTRICT 

$389,052 $57,580 $30.56 

OROSI PUBLIC UTILITY 
DISTRICT 

$402,534 $59,575 $17.54 

SULTANA COMMUNITY 
SERVICES DISTRICT 

$68,373 $10,119 $36.34 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 

$49,113 $7,269 $44.33 

SEVILLE (Zone of Benefit No. 
1) 

$25,038 $3,706 $31.94 

YETTEM (Zone of Benefit No. 
1) 

$22,149 $3,278 $32.60 

MONSON AREA $6,741 $998 $32.25 
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TABLE 5.2-6 
AGENCY ESTIMATED MONTHLY SERVICE CHARGE FOR  
OPERATING & MAINTAINING CONVEYANCE FACILITIES 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY ANNUAL 
COST 

MONTHLY SERVICE CHARGE<1 

FUNDED 
DEPRECIATION 

OPERATION & 
MAINTENANCE 

CONVEYANCE 
FACILITY 

TOTAL 

CUTLER PUBLIC 
UTILITY DISTRICT $19,210 $1.08 $0.23 $1.31 

OROSI PUBLIC 
UTILITY DISTRICT $24,090 $0.75 $0.16 $0.91 

SULTANA 
COMMUNITY 
SERVICES DISTRICT 

$23,170 $8.84 $1.89 $10.73 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

$4,746 $3.08 $0.66 $3.74 

SEVILLE (Zone of 
Benefit No. 1) $3,426 $2.54 $0.67 $3.21 

YETTEM (Zone of 
Benefit No. 1) $2,968 $3.14 $0.67 $3.81 

MONSON AREA $7,707 $26.47 $5.65 $32.12 

 
Note: 
<1  Based on number of service connections shown in TABLE 2.2-1. 
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TABLE 6.2-1 
SUMMARY OF INDIVIDUAL AGENCY 

TOTAL MONTHLY SERVICE FEE<1 FOR VARIOUS OPTIONS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

OPTIONS 
 

 
 
 
 
 
 
AGENCY 

COLUMN A<2 COLUMN B 

Includes water treatment plant 
operation & maintenance; 
funded depreciation on 
conveyance facilities and 
proportional split <3 on loan/grant 
<4 between water treatment plant 
and conveyance facilities 

Column A with 
total loan<4 
amount for 
water treatment 
plant portion 
only 

Cutler Public Utility District $37.04 $38.02 

Orosi Public Utility District $21.13 $21.27 

Sultana Community Services 
District 

$59.74                                  
($55.30) 

$54.22                         
($48.35) 

East Orosi Community 
Services District $56.92 $56.88 

Seville (Zone of Benefit No. 1) $42.66 $41.92 

Yettem (Zone of Benefit No. 1) $44.06 $43.33 

Monson Area $93.60                                      
($76.00) 

$73.00                             
($55.40) 

 
Notes: 
<1  Based on number of service connections, shown in TABLE 2.3-1. 
<2  TABLE 5.1-4, TABLE 5.2-6, TABLE 6.1-1, TABLE 6.1-2. 
<3  Surface water treatment plant 56.28% and conveyance facilities 43.72%. 
<4  Loan repayment on $3,868.455 @ 0% interest for 30 years.  

( )Revised estimate based on additional connections for Monson Area and 
Sultana CSD provided by Community Water Center 
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Recently, there has been discussion that there are more connections 

within the Sultana Community Services District and the Monson Area than 

were listed in the Draft Report. The impact of the additional connections 

should be to reduce the overall service cost for those areas. An estimate was 

made on the magnitude of reduction to be expected in the monthly charges 

for Sultana Community Services District and the Monson Area. The estimate 

based on these additional connections is also shown in TABLE 6.2-1.  

It has been requested that an alternate method of allocating costs 

uniformly for each connection be considered. This method of cost allocation 

does not consider the footage of the conveyance facilities or the water usage. 

Using this procedure, the estimated monthly cost per service connection is 

$30.13. This monthly cost is skewed to the low side because in the 

calculations for computing this rate, the Orosi Public Utility District would only 

be receiving a partial supply. If they proceed with their decision to request a 

full supply, the total cost will increase. Therefore, this will result in an increase 

in this average computed monthly service charge per connection. 

 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SUMMARY   

 

S.2-1  
 

S.2 Critical Agreements/Actions 

The original Scope of Work provided for the NTCRSWTPS included 

the preparation of items that were felt to be critical to fully evaluate a plan for 

supplying treated surface water to the Seven Communities. The completion of 

those items that were deleted are still necessary for the project to proceed 

towards implementation.  

The initial proposal included such items as executing the Contract 

Agreement for a water supply to serve the NTCRSWTP. This is a critical 

agreement, since the Water Treatment Plant cannot move forward without a 

water supply. The Critical Agreements/Actions that need to be completed are 

discussed in the report and are listed below: 

1.  Water Supply Contracts between the District and the individual 

water purveyors (Seven Communities) for specific quantities of 

water to be delivered; 

2. Obtaining a Warren Act Contract (allowing water to be pumped 

into the Friant-Kern Canal); 

3. Agreement with the Friant Water Users Association (for use of 

the canal as a conveyance facility); 

4. Executing a water exchange agreement with a Friant 

Contractor; 

5. Obtaining an option/purchase of the water treatment plant 

property; and 

6. Governance for the NTCRSWTP. 
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The siting of the surface water treatment plant impacts the conveyance 

facilities and is a critical action in finalizing the project. For this reason the 

following actions should also be completed: 

1. Completing the CEQA document for the water treatment plant 

site; and 

2. Having a soils report prepared on the water treatment plant site. 

Since the groundwater wells will be utilized during those periods when 

the Friant-Kern Canal is dry, agreements regarding the purchase of that water 

from those communities with compliant wells will need to be developed.  

It is recommended that work on all of the remaining Critical 

Agreements/Actions be initiated at this time. It is necessary for these items to 

be completed for the project to proceed to a funding agreement. 
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1 WATER DEMANDS 

1.1 General 

The potable water supply available to the individual homeowners and 

community water systems within the northern area of Tulare County is 

derived from pumping of groundwater. Over the last 20 years, the individual 

homeowners and directors of the community water agencies have noticed 

that the concentration level and number of contaminants found in their 

groundwater has been increasing. This has necessitated that water agencies 

turn off many of their wells due to the exceedance of the Safe Drinking Water 

Maximum Contaminant Levels for various constituents. In an effort to 

maintain a potable water supply to their customers, the agencies have 

attempted to drill deeper wells and seal the upper levels of the aquifer. The 

results from these efforts have led to the conclusion that this procedure is a 

never ending problem and that an alternate source of supply, such as a 

surface water treatment plant, will need to be considered to allow the 

agencies to continue meeting their current and future demands.  

Those water users that are not served by a community water system 

will continue to pump the contaminated groundwater, since it is the only 

source of supply available to them. Not only are these wells impacted by 

water quality issues, but with the current drought conditions occurring in the 

area and, also being felt statewide, many of these existing wells are dry. 

There are numerous residents within the County that do not have water to 

their homes because their wells are dry.  

An initial investigation of options to provide a domestic water supply to 

serve the North Tulare County area was undertaken in 2007. This study was 

the result of the Alta Irrigation District, Cutler Public Utility District and Orosi 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SECTION ONE   

 

1-2 
 

Public Utility District recognizing the impact to drinking water being caused by 

the contaminated groundwater and their joint funding of the preliminary report 

on potential solutions to the problem. Through the findings of this initial 

investigation, it was determined that using a treated surface water supply 

would be the best alternative to resolve the water quality issues in the area. 

Treatment of the groundwater was found to be more expensive and involved 

a number of operational issues, such as disposal of the brine. 

There are a number of existing surface water treatment plants that 

have successfully treated the surface water supply provided from the Friant-

Kern Canal for many years. There have been a few nitrate removal systems 

installed in the Central Valley of which none are currently operational. 

Recently, a local valley city installed a reverse osmosis (RO) system for 

nitrate removal on a groundwater well. This was a temporary installation that 

was only to be used while the Friant-Kern Canal was drained for 

maintenance. The city found the RO unit to be very expensive to operate with 

numerous operational issues. When water became available in the canal, the 

city disconnected the nitrate treatment facilities and began using their existing 

surface water treatment plant. 

In a recently completed study, DISADVANTAGE COMMUNITY 

WATER STUDY FOR THE TULARE BASIN, various options for nitrate 

removal treatment are discussed in BOOK 3: TECHNICAL SOLUTIONS 

PILOT STUDY, SECTION 5.3, Nitrate. Excerpts from pages 61 and 62 of this 

section of the report are as follows: 

“The treatment of water for nitrate removal in the 
Central Valley has been extremely challenging and has been 
rarely accomplished. The most commonly available nitrate 
removal treatment technology, ion exchange (IX) generates a 
significant volume of concentrated ‘brine’ waste that is difficult 
to dispose. The lack of an environmentally sound and 
economical means of disposing brine waste has been a major 
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impediment to the use of IX for nitrate removal. Reverse 
osmosis (RO) can also be used for nitrate removal and may 
be an advantageous means of treatment if there are other 
ionic contaminants in the water such as arsenic and uranium, 
or there is a high Total Dissolved Solids (TDS) level. RO 
produces a concentrate side stream of high TDS water that, 
like brine, is difficult to dispose in an economical and 
environmentally sound manner. Because the Tulare Lake 
Basin is an enclosed basin, with no outlet to the ocean, 
increased mineralization of the groundwater is a major, basin 
wide water quality concern. The RWQCB has adopted a water 
quality plan (Basin Plan) that essentially prevents the 
discharge of salts, brine and concentrates in the TLB. Some 
communities in southern California have constructed ‘brine’ 
sewer outfalls that carry mineralized, salty water to wastewater 
treatment plants that discharge to ocean outfalls... 

Within the TLB, when there are nitrate contamination 
issues in the water supply, it has been more practical to 
abandon wells and locate another source or blend, then to 
treat and handle the waste. Recently, multiple suppliers have 
proposed and are testing the use of biological nitrate removal 
treatment processes. These treatment technologies promise to 
resolve the brine and concentrate waste disposal issues by 
utilizing microorganisms to metabolize the nitrate to nitrogen 
gas. These technologies have experienced some early 
success, yet one of the major remaining questions is how 
reliable the processes are going to be, especially in a DAC 
setting where constant oversight of the treatment process is 
not practical. Biological nitrate removal processes are 
currently under review of CDPH. 

Unlike the other contaminants discussed in this study, it 
is questionable whether there is a current, CDPH approved, 
viable technology for nitrate removal treatment suitable for the 
DACs impacted by this contaminant.” 

 

From this same report the following is excerpted from pages 62 and 63 

of SECTION 5.3.1, Ion Exchange (IX): 

“Ion exchange (IX) for nitrate treatment is currently the 
simplest and lowest – cost method for removing nitrates from 
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groundwater. This process is mature, well developed, and can 
provide consistent, reliable low nitrate water. As discussed 
above, the major impediment to its use is disposal of brine 
utilized to regenerate the IX resins. 

…The nitrate and salt-laden waste cannot be disposed 
of into usable groundwater or surface waters, including 
irrigation ditches, because the high salt and nitrate content 
would impair the beneficial uses of the receiving water. The 
disposal of these wastes would require an NPDES permit or 
issuance of Waste Discharge Requirements from the Regional 
Water Quality Control Board. The high concentration of salts 
would preclude the issuance of these permits in the TLB. It 
may, however, be possible to dispose of this type of waste 
through deep well injection into a deep saltwater zone. 

…Operating costs are between $460 and $4,650 per 
million gallons treated. The wide range in operating costs is 
due to other treatment equipment that may be needed due to 
other water quality issues and the cost of disposing or treating 
the regeneration waste. 

The McFarland Mutual Water Company in the City of 
McFarland (Kern County) constructed an IX nitrate removal 
system in the 1990s. Its use was soon abandoned because of 
brine disposal issues. There are no known IX treatment plants 
for nitrate removal currently operating in the TLB.” 

 

In SECTION 5.3.2, RO Membranes, on Page 62, it is stated as follows: 

“…The high RO reject rates cause two potentially 
significant problems. The first is that the water source must 
be capable of supplying up to twice the amount of water 
needed by the system to account for the fact that up to 50 
percent of feed water will be rejected. The second problem is 
waste disposal. The concentrate reject will be high in 
contaminants and salinity and may not be able to be 
discharged to a wastewater treatment plant. This may mean 
large evaporative ponds or deep-well injection will be 
needed to dispose of the reject. In areas with limited 
groundwater availability, other treatment processes that do 
not waste as much water may need to be considered, even if 
those processes are more expensive.” 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SECTION ONE   

 

1-5 
 

Biological processes are discussed on Pages 63 and 64 of SECTION 

5.3.3 Biological Denitrification-Emerging Technology: 

…“Biological denitrification is an emerging technology 
and several process designs are currently being evaluated. 
The process is not currently approved by CDPH, but it is 
actively undergoing development and pilot testing…A high 
degree of monitoring and control is required to ensure proper 
operation of the process…” 

 

The purpose of the North Tulare County Regional Surface Water 

Treatment Plant Study (NTCRSWTPS) is to evaluate the potential for 

obtaining a sufficient surface water supply to provide potable water to the 

communities through the construction of a surface water treatment plant, 

along with the installation of water conveyance pipelines that will serve each 

community. The treated surface water supply will be either a supplemental 

supply used in conjunction with existing compliant groundwater production 

wells or for some communities they would receive 100 percent of their water 

supply from the surface water treatment plant. The existing compliant 

groundwater wells would be relied upon to serve the Seven Communities 

when the canal is drained for maintenance. Dewatering of the canal occurs 

periodically during the winter months when demand is low. This operating 

condition is discussed later in SECTION 2.4 “FRIANT-KERN CANAL 

INTERRUPTION” of the report.  
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1.2 Orosi Public Utility District  
 

The Orosi Public Utility District (OPUD) annual water demand, based 

on the total annual water production from each of the individual wells, is 

shown in TABLE 1.2-1 ANNUAL WELL PRODUCTION. The monthly well 

production varies from a monthly low in February to a peak during the month 

of July. In reviewing the table, it is noted that the water use for OPUD started 

declining in 2007. This reduction in water demand is due to both conservation 

efforts and economic conditions that have occurred during the time period 

represented by the table. It appears that the production may have reached a 

low in 2011, but has been increasing since 2012.  

The total water use in 2012 for the OPUD was 361 million gallons 

(1,100 AF). Based on this total water consumption, the average daily water 

use is just under 1 million gallons per day (mgd). In determining the water 

supply to be provided from the surface water treatment plant, the Board of 

Directors for the OPUD has decided to obtain their total water supply through 

a combination of treated surface water supplied by the North Tulare County 

Regional Surface Water Treatment Plant (NTCRSWTP) and groundwater 

developed from their existing wells. The OPUD is interested in utilizing one 

(1) mgd from the proposed NTCRSWTP with the daily water demands 

exceeding that usage amount being obtained by pumping of their existing 

wells. The monthly water production since 2007 is shown in TABLE 1.2-2, 

MONTHLY WATER WELL PRODUCTION. 

The OPUD Average Daily Demand (ADD) over a 12 month period is 

shown on FIGURE 1.2-1, AVERAGE DAILY DEMAND. As shown on this 

figure, the full daily surface water treatment plant supply of 1 mgd will be 

utilized during the months of May through September. Based on the historical  
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TABLE 1.2-1 
ANNUAL WELL PRODUCTION  

MILLION GALLONS 
OROSI PUBLIC UTILITY DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

Year 2012 2011 2010 2009 2008 2007 

Well 4 216.345 202.73 198.626 202.028 210.11 211.392 

Well 5 33.461 35.326 26.629 33.372 40.582 21.719 

Well 7 44.761 46.324 60.39 66.443 76.996 93.402 

Well 8 35.684 42.178 68.317 77.188 57.156 58.217 

Well 10 30.452 21.052 – – – – 

Annual Total 360.703 347.617 353.962 379.031 384.844 384.73 
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TABLE 1.2-2 
MONTHLY WATER WELL PRODUCTION 

MILLION GALLONS 
OROSI PUBLIC UTILITY DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

Year 2012 2011 2010 2009 2008 2007 

January  21.507 20.002 20.252 21.198 20.187 19.195 

February 19.278 18.33 18.641 18.126 19.165 27.207 

March 23.426 20.944 22.526 24.478 26.733 25.186 

April 23.374 25.076 23.45 30.712 31.95 29.103 

May 36.152 33.441 32.017 38.205 37.654 39.335 

June 40.853 35.914 41.406 39.805 42.082 44.652 

July 45.129 43.573 46.586 48.647 47.117 48.032 

August 44.511 42.865 43.718 44.72 45.755 44.854 

September 37.394 37.29 36.789 38.727 38.002 36.588 

October 28.963 27.355 27.209 28.467 31.797 29.472 

November 21.985 20.905 21.668 24.155 22.883 62.536 

December 18.944 21.923 19.701 21.733 21.519 21.524 

Annual Total 361.516 347.618 353.963 378.973 384.844 427.684 
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water usage in those months of peak demand, the OPUD will need to use 

their groundwater wells to supplement the water supply provided from the 

NTCRSWTP. An evaluation of the previously mentioned parameters for 

determining the water supply needs to be met from the NTCRSWTP and 

supplemented with the OPUD’s existing groundwater wells, results in 953 AF 

of the total current annual usage of 1,100 AF being met from the treating of 

surface water.  
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1.3 Cutler Public Utility District  
 

The total quantity of water used by the Cutler Public Utility District 

(CPUD) for the year 2012 was 300 million gallons (921 AF). Due to the 

existing groundwater quality conditions found in the area and the concern that 

the CPUD has regarding the potential for future reductions in groundwater 

quality, along with increasing regulation requirements, the CPUD has 

concluded that it would be in their best interest to obtain their entire existing 

annual demand in the amount of 921 AF from the NTCRSWTP. In reviewing 

TABLE 1.3-1, ANNUAL WELL PRODUCTION, it is apparent that the recent 

annual water consumption in CPUD has been reduced in comparison to 

previous years. The reduction in demand is similar to that experienced by the 

OPUD. Again, as has occurred in the OPUD, this reduction appears to have 

peaked in 2011 with the water demand increasing since that time. In TABLE 

1.3-2, MONTHLY WATER WELL PRODUCTION, the monthly quantities of 

water pumped from the CPUD’s wells are shown. Their ADD was also 

previously shown on FIGURE 1.2-1.  

In 2009, the CPUD constructed Well No. 9, which is their newest well. 

The CPUD incorporated construction techniques in the drilling of this well to 

reduce the potential for future contamination. This included sealing of the 

upper aquifers and pumping from the lower, less productive zones. The yield 

from the formations in the lower portions of the aquifer are less efficient, 

yielding less water than can be obtained from the upper aquifers. As 

expected, a significant reduction in the production from this well was 

experienced, with the well producing only 300 gpm. This well production is  
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TABLE 1.3-1 
ANNUAL WELL PRODUCTION  

MILLION GALLONS 
CUTLER PUBLIC UTILITY DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

Year 2012 2011 2010 2009 2008 2007 

Well 5 196.528 190.595 150.725 213.726 286.595 283.913 

Well 6 OFF 2.377 8.688 20.106 49.821 43.701 

Well 9 103.484 99.416 155.142 118.174 – – 

Annual Total 300.012 292.388 314.555 352.006 336.416 327.614 
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TABLE 1.3-2 
MONTHLY WATER WELL PRODUCTION 

MILLION GALLONS 
CUTLER PUBLIC UTILITY DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

Year 2012 2011 2010 2009 2008 2007 

January  16.626 16.713 16.498 16.361 16.654 18.519 

February 15.155 15.446 14.343 14.967 15.688 15.22 

March 17.211 17.402 18.358 20.688 21.777 20.493 

April 19.158 22.315 19.083 25.208 28.374 24.118 

May 30.674 27.215 27.546 33.706 33.581 35.211 

June 35.481 30.64 38.561 35.794 39.888 39.217 

July 38.305 38.876 45.599 45.007 43.598 41.889 

August 41.778 36.928 41.905 40.204 43.038 39.785 

September 31.688 31.181 35.705 63.29 33.493 31.341 

October 23.293 22.171 22.913 22.166 26.327 23.472 

November 16.596 16.537 17.496 17.834 17.217 20.201 

December 14.757 16.964 16.549 16.781 16.776 18.148 

Annual Total 300.722 292.388 314.556 352.006 336.411 327.614 
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roughly 40 percent of the capacity developed from the CPUD’s existing wells 

that pump from the higher producing, contaminated, upper aquifer stratus. 

This reduction in well capacity is typical for wells in this area that are drilled 

into the deeper aquifers while sealing the upper, more efficient water bearing 

stratus. 
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1.4 “Five Communities” 
 

In addition to the Orosi Public Utility District and the Cutler Public Utility 

District, there are five other communities collectively referred to as the “Five 

Communities” that will be served from the NTCRSWTP. These “Five 

Communities” are as follows: 

1. Sultana Community Services District; 

2. East Orosi Community Services District; 

3. Seville (Zone of Benefit No. 1); 

4. Yettem (Zone of Benefit No. 1); 

5. Monson Area.  

The Monson Area is made up of individual homes that have private 

wells. Currently, there is not a community water system serving the residents 

within the Monson Area. Collectively in this study, we are referring to this 

group of water users as the “Five Communities”. Due to the lack of historical 

flow records for the “Five Communities”, we were unable to establish their 

water demand requirements. The community of Yettem has sufficient water 

records of their water use for only the one year period of 2011. The records 

from the remaining “Five Communities” were incomplete and did not provide 

adequate information to determine their water demands or recommend an 

allocation from the NTCRSWTP. To overcome this lack of information 

regarding existing water usage, there are three (3) methods available for 

estimating their demands as listed below: 

1. Utilize the limited data provided;  

2. Compute demands based on Yettem’s 2011 water records and the 

corresponding number of connections for each community; and 
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3. Information supplied from CDPH records. 

For the NTCRSWTPS methods 2 and 3 were utilized. 

The water demands, of course, are critical in determining the allocation 

of the water treatment plant capacity required by each community, peak flow 

requirements and corresponding pipeline sizes, along with the contractual 

agreements that must be entered into for securing an adequate water supply 

for each of the “Five Communities”. Accurate information to evaluate the 

allocations can only be obtained through flow measurements on each 

individual source of supply or each water user. In TABLE 1.4-1, ANNUAL 

WATER USE, “FIVE COMMUNITIES,” USING YETTEM FLOW RECORDS, 

we have determined the water demand for Yettem based on their 2011 water 

usage records. For the remaining four communities we have prorated their 

individual water demands based on the number of water service connections 

within each agency and using the 2011 flow records available from Yettem.  

As shown in TABLE 1.4-2, ANNUAL WATER USE, “FIVE 

COMMUNITIES,” USING YETTEM AND CDPH RECORDS, the annual water 

demands for East Orosi Community Services District and Sultana Community 

Services District are both higher than their demands as computed and 

previously shown in TABLE 1.4-1. The total combined monthly ADD for all of 

the “Five Communities” was also previously shown on FIGURE 1.2-1. The 

projected monthly water demands for each of the “Five Communities” based 

on the 2011 flow records for Yettem and prorating the monthly water 

demands for the remaining entities comprising the “Five Communities” are 

presented in TABLE 1.4-3, MONTHLY FLOWS, “FIVE COMMUNITIES”. 
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TABLE 1.4-1 

ANNUAL WATER USE  
“FIVE COMMUNITIES” 

USING YETTEM FLOW RECORDS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

SULTANA COMMUNITY SERVICES 
DISTRICT  

 144 AF 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

 85 AF 

SEVILLE (ZONE OF BENEFIT NO. 1)  60 AF 

YETTEM (ZONE OF BENEFIT NO. 1)  52 AF 

MONSON AREA  16 AF 

 TOTAL 357 AF 
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TABLE 1.4-2 

ANNUAL WATER USE  
“FIVE COMMUNITIES” 

USING YETTEM AND CDPH RECORDS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

SULTANA COMMUNITY SERVICES 
DISTRICT  

 161 AF 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

 115 AF 

SEVILLE (ZONE OF BENEFIT NO. 1)  60 AF 

YETTEM (ZONE OF BENEFIT NO. 1)  52 AF 

MONSON AREA  16 AF 

 TOTAL 404 AF 
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TABLE 1.4-3 

MONTHLY FLOWS 
“FIVE COMMUNITIES” 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

 Sultana 
(ac-ft) 

East Orosi 
(ac-ft) 

Seville 
(ac-ft) 

Yettem 
(ac-ft) 

Monson 
(ac-ft) 

Total   
(ac-ft) 

January  6.228 3.668 2.595 2.249 0.692 15.43 

February 5.456 3.213 2.273 1.970 0.606 13.52 

March 6.154 3.624 2.564 2.222 0.684 15.25 

April 7.433 4.377 3.097 2.684 0.826 18.42 

May 15.300 9.010 6.375 5.525 1.700 37.91 

June 18.001 10.600 7.500 6.500 2.000 44.60 

July 20.257 11.929 8.441 7.315 2.251 50.19 

August 20.238 11.918 8.432 7.308 2.249 50.14 

September 14.440 8.504 6.017 5.214 1.604 35.78 

October 10.144 5.974 4.227 3.663 1.127 25.13 

November 7.115 4.190 2.965 2.569 0.791 17.63 

December 13.286 7.824 5.536 4.798 1.476 32.92 

TOTALS 144.051 84.830 60.022 52.019 16.006 356.93 
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1.5 Contractual Supply  
 

An essential element in moving forward with the NTCRSWTP is the 

development and execution of a water supply contract. The water treatment 

plant will need a firm supply of water for treatment and delivery to the seven 

contractual units. Each water purveyor will need to evaluate the quantity of 

water that they will require from the NTCRSWTP and the surface water 

supplier will need to recognize and commit to supplying a firm annual quantity 

of water to meet the contractual requirements. With the execution of the 

contracts, all of the water users will commit to taking a specified quantity of 

water and the surface water supplier will be committed to supplying a 

specified quantity of surface water. These contracts are essential for the 

construction of the water treatment plant to proceed. Execution of these 

contracts was an element that was proposed to be completed in the initial 

scope of services for this study, but was deleted from the Tasks to be 

performed. It is recommended that efforts to complete this element proceed. 

To complete the contract, each of the Seven Communities will need to 

evaluate their water needs and the Alta Irrigation District will need to confirm 

the annual quantity of water that they will be able to supply for the 

NTCRSWTP.  

As part of this NTCRSWTPS, we have developed the annual water 

demands for each of the agencies. This analysis was based on the available 

information and was prepared utilizing two scenarios. The Annual Demand 

and Percentage of Total Water Supply shown in TABLE 1.5-1, ANNUAL 

DEMANDS AND PERCENTAGE OF NTCRSWTP TOTAL WATER SUPPLY 

USING YETTEM FLOW RECORDS, for all of the Seven Communities utilizes 

the Yettem water production records and prorates that quantity based on the  
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TABLE 1.5-1 
ANNUAL DEMANDS AND PERCENTAGE  
OF NTCRSWTP TOTAL WATER SUPPLY 

USING YETTEM FLOW RECORDS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY ANNUAL 
DEMANDS 

% OF TOTAL 
WATER 
SUPPLY 

CUTLER PUBLIC UTILITY DISTRICT 921 AF 41.3 

OROSI PUBLIC UTILITY DISTRICT 953 AF 42.7 

SULTANA COMMUNITY SERVICES 
DISTRICT  

144 AF 6.5 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

85 AF 3.8 

SEVILLE (ZONE OF BENEFIT NO. 1) 60 AF 2.7 

YETTEM (ZONE OF BENEFIT NO. 1) 52 AF 2.3 

MONSON AREA 16 AF 0.7 

TOTAL 2,231 AF 100 
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number of connections for Sultana Community Services District, East Orosi 

Community Services District, Seville and the Monson Area. As shown in the 

TABLE, the total annual demand for all Seven Communities based on this 

procedure for computing total water use is 2,231 AF. In addition, the annual 

demands in relative percentages using CDPH records for Sultana Community 

Services District, East Orosi Community Services District, Seville and Monson 

Area are shown in TABLE 1.5-2, ANNUAL DEMAND AND PERCENTAGE 

OF NTCRSWTP TOTAL WATER SUPPLY USING YETTEM AND CDPH 

RECORDS, for each of the Seven Communities. This total annual demand is 

a little higher at 2,278 AF. In the remainder of the report we have utilized this 

total demand of 2,278 AF in computing the water treatment plant sizing, peak 

flows and proposed distribution pipeline sizes.  

The maximum and minimum monthly water demands for the water 

treatment plant have been determined based on the available records. The 

maximum monthly demand for Orosi Public Utility District is 31 million gallons 

(based on a request of 1 mgd) with the minimum monthly demand being 18.9 

million gallons as previously shown in TABLE 1.2-2. The maximum and 

minimum monthly demands for Cutler Public Utility District are as shown in 

TABLE 1.3-2 and for the “Five Communities” are based on TABLE 1.4-3. The 

maximum monthly water demands for each community are shown in TABLE 

1.5-3, MAXIMUM MONTHLY WATER DEMANDS. Likewise, the minimum 

monthly water demands for each community are shown in TABLE 1.5-4, 

MINIMUM MONTHLY WATER DEMANDS. The percentage of the total 

monthly demand required by each community is also shown in the maximum 

and minimum month water demand tables (TABLE 1.5-3 and TABLE 1.5-4). 
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TABLE 1.5-2 
ANNUAL DEMANDS AND PERCENTAGE  
OF NTCRSWTP TOTAL WATER SUPPLY 
USING YETTEM AND CDPH RECORDS 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY ANNUAL 
DEMANDS 

% OF TOTAL 
WATER 
SUPPLY 

CUTLER PUBLIC UTILITY DISTRICT 921 AF 40.4 

OROSI PUBLIC UTILITY DISTRICT 953 AF 41.8 

SULTANA COMMUNITY SERVICES 
DISTRICT  

161 AF 7.1 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

115 AF 5.1 

SEVILLE (ZONE OF BENEFIT NO. 1) 60 AF 2.6 

YETTEM (ZONE OF BENEFIT NO. 1) 52 AF 2.3 

MONSON AREA 16 AF 0.7 

TOTAL 2,278 AF 100 
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TABLE 1.5-3 

MAXIMUM MONTHLY WATER DEMANDS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
WATER 

DEMAND 
(GALLONS) 

WATER 
DEMAND 

(%) 

CUTLER PUBLIC UTILITY DISTRICT  41.8X106 46.9 

OROSI PUBLIC UTILITY DISTRICT  31.0X106 34.8 

SULTANA COMMUNITY SERVICES 
DISTRICT  

6.6X106 7.4 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

3.9X106 4.4 

SEVILLE (ZONE OF BENEFIT NO. 1) 2.7X106 3.0 

YETTEM (ZONE OF BENEFIT NO. 1) 2.4X106 2.7 

MONSON AREA 0.7X106 0.8 

TOTAL 89.1X106 100 
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TABLE 1.5-4 

MINIMUM MONTHLY WATER DEMANDS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY WATER 
DEMAND 

(GALLONS) 

WATER 
DEMAND 

(%) 

CUTLER PUBLIC UTILITY DISTRICT  14.8X106 38.3 

OROSI PUBLIC UTILITY DISTRICT  18.9X106 49.0 

SULTANA COMMUNITY SERVICES 
DISTRICT  

2X106 5.2 

EAST OROSI COMMUNITY SERVICES 
DISTRICT  

1.2X106 3.1 

SEVILLE(ZONE OF BENEFIT NO. 1) 0.8X106 2.1 

YETTEM (ZONE OF BENEFIT NO. 1) 0.7X106 1.8 

MONSON AREA 0.2X106 0.5 

TOTAL 38.6X106 100 
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The water treatment plant design, water supply contractual agreements, 

individual agency needs and pipeline capacities will be based on the analysis 

previously presented. In the future, water demands will be influenced by factors such 

as community growth, water quality concerns, regulations and infrastructure needs. 

Long-term planning will need to be accomplished continuously to ensure that 
a potable water supply can continue to be provided to all the residents within 
the service area of the proposed North Tulare County Regional Surface Water 
Treatment Plant.  
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1.6  Agreements 
 

In addition to the contractual supply agreement mentioned in 

Section 1.5 between each individual agency and the surface water supplier 

for a specific and specified annual water supply, there are additional contracts 

that need to be secured to provide a complete analysis of the surface water 

treatment plant. The water treatment plant will serve the Seven Communities 

as previously defined and there will be a single surface water supplier. 

Interaction between all of the agencies and the governance of a regional 

surface water treatment plant need to be completed. Some of the aspects for 

the governance of such an entity are discussed later in this report, but the 

actual details and implementation need to be completed. The NTCRSWTPS 

proposes to utilize the Friant-Kern Canal for transporting the surface water to 

a new turnout that will serve the water treatment plant. A transfer agreement 
for using the canal will need to be executed. Depending on the transfer 

procedures utilized, a Warren Act Contract will be required if the surface 

water supply is pumped into the Friant-Kern Canal from a source other than 

by deliveries from the San Joaquin River Watershed through Millerton Lake. 

The siting of the surface water treatment plant is a critical item and is 

discussed in the NTCRSWTPS. If the location of the plant is changed, there 

could be considerable modifications to the cost evaluation and the 

infrastructure required to deliver the treated surface water to each community. 

An option on the water treatment property should be obtained. These are 

all critical elements of the study which were originally included in the Scope of 

Work, but were deleted prior to initiating work on the North Tulare County 

Regional Surface Water Treatment Plant Study. It is recommended that 

efforts be focused on completing these critical items. 
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2 WATER RIGHTS/TREATMENT PLANT CAPACITY 
2.1 Water Rights 

The Alta Irrigation District (District) is proposing to provide the total raw 

water supply for the NTCRSWTP. The District was formed on August 14, 

1889 and was the third irrigation district to be formed in California. The 

formation of irrigation districts within California was a result of passage of the 

Wright Act on March 7, 1887, by the State of California Legislature. Initially, 

there were questions regarding the legality of the Wright Act, but these issues 

were resolved with the State Supreme Court ruling that the Act complied with 

the various provisions of the State Constitution. Upon its forming, the District 

was named Alta Irrigation District, since it has the highest (first) water 

diversion from the Kings River.  

The predecessor of the District was the “76” Land and Water Company 

(Company). Construction of the canal conveyance facility serving lands now 

within the District was undertaken by the Company. The Company planned to 

acquire large plats of land, build an irrigation system, subdivide the land and 

sell small plats to individuals for farming purposes. 

The water was diverted by the Company from the Kings River at a 

location known as the “Cobbles”. The water was conveyed through the back 

channels to the Headgate Structure, which was located at the upstream end 

of the irrigation facilities. By opening the control gates on the Headgate 

Structure, water would flow into the Main Canal. From the Main Canal the 

water is released into subsidiary canals within the irrigation distribution 

system. Opening of the gates on the Headgate Structure and diverting water 

into in the Main Canal was first done by the Company in April of 1884. This is 

the same operating procedure currently used by the District. 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SECTION TWO   

 

2-2 
 

In the initial years, water diversions from the Kings River were made 

on a “run of the river” basis. Since the watershed of the Kings River varies in 

elevation from 500 to 14,000 feet above sea level and covers 1,742 square 

miles, the quantity of river runoff available for delivery varies considerably 

each year. This variation is not only great from year to year, but also from 

month to month. Areas serviced by the Kings River are subject to alternating 

conditions ranging between drought to flooding conditions. 

Recognizing the extreme variability in the quantity and timing of the 

runoff from the Kings River watershed, it readily became apparent that some 

type of storage and flood control project would be necessary. Such a project 

would help moderate the runoff conditions that vary from torrential, 

destructive flood waters to years of low runoff and severe drought, where only 

a small fraction of the normal water flow would be available for delivery. The 

variability in the amount of runoff that occurs on the Kings River is 

demonstrated by reviewing the forty (40) years of records shown in TABLE 

2.1-1, KINGS RIVER – FORTY YEARS OF HISTORICAL ANNUAL RUNOFF. 

A study to determine potential sites for constructing the dam and reservoir 

was conducted in 1906. The site selected through that study was roughly at 

the same location as the current Pine Flat Dam. With the completion of the 

dam in 1954 by the Corps of Engineers, water dependability was greatly 

improved and the area received protection from the destructive floods that 

had historically ravaged the area. 

In the initial years, lawsuits over rights to divert water from the Kings 

River were common. Due to the number of lawsuits, efforts were begun to 

develop solutions through negotiations instead of litigation. Meetings were 

held between feuding companies and districts to develop a compromised 

solution. The State Water Commission selected an engineer to work with the  
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TABLE 2.1-1 
KINGS RIVER - FORTY YEARS OF HISTORICAL ANNUAL RUNOFF 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
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water users on the Kings River to resolve those conflicts. On January 1, 1928, 

the Kings River Water Association was formed with a designated watermaster 

to manage the flow on the river. The Kings River Water Association is 

comprised of 28 member water agencies and they continue to manage the 

water allocations for over 1,100,000 acres that are located within the Kings 

River Service Area.  

The District has been delivering water diverted from the Kings River to 

landowners within the District for more than 100 years. The District’s water 

rights consist of the following six (6) Kings River Licenses: 

APPLICATION PERMIT LICENSE 

5640 15715 11519 

353 15713 11517 

360 15714 11518 

10979 15716 11520 

15231 15719 11521 

16469 15720 11512 

 

The Kings River Water Association holds all of the Kings River Water Rights 

in trust for their member agencies, which includes the District. 
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It is proposed that the District will provide all of the current water needs 

for the NTCRSWTP, since they are the only surface water supplier in this 

area. Acting in this capacity is also in conformance with the District’s 

MISSION STATEMENT, which was adopted on May 16, 2007, and is shown 

below: 

To protect Alta Irrigation District’s surface water 

rights and groundwater authority, easements and 

facilities along with utilizing all available water resources 

for the betterment of the District. 

All of the Seven Communities to be served from the surface water 

treatment plant are within the service area of the District and can be easily 

served through the interconnecting pipelines proposed in SECTION THREE 

of this report. The District has developed an additional source of supply, 

specifically for serving surface water to the NTCRSWTP in the future.  

The water supply to be provided by the District for the NTCRSWTP will 

be what is termed a “firm supply”. The basis of the meaning for this term is 

very important, since it represents the highest level of reliability available for 

providing a specific water supply. To firm up the quantity of water included in 

the “firm supply”, will require that contracts be executed between the 

individual domestic water purveyors that comprise the Seven Communities 

and the Alta Irrigation District, the supplier of the water. At this point in the 

study, it has been assumed that the contracted amounts will be those listed in 

SECTION ONE of this report. The contracts to be entered into will require a 

commitment from each of the individual water purveyors to take a certain 

specified allocation of untreated water from the District and for the District to 

deliver to the NTCRSWTP said agreed allocation each and every year for 

treatment and delivery to the same Seven Communities. 
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The District has been constructing over the last few years and has 

recently completed two multipurpose groundwater recharge and extraction 

facilities specifically for developing a “firm supply” to serve the NTCRSWTP. 

The water supply that will be required for providing a “firm supply” is being 

developed by recharging wet year water, along with operational spills into 

both the Harder Pond and Traver Pond recharge/extraction facilities.  

In accordance with the District’s operational parameters, groundwater 

is extracted from the existing recharge basins and pumped into the District’s 

conveyance facilities for delivery downstream to meet irrigation demands. The 

quantity of water pumped from each facility to meet these downstream 

demands allows the District to reduce the amount of water that must be 

released from Pine Flat Dam. This reduction in the flow release allows the 

District to retain that water in the reservoir, thereby increasing the quantity of 

water stored in the reservoir. This “banked water” will then be accumulated in 

a special account and reserved for serving the NTCRSWTP.  

The District will be operating both of these recharge/extraction facilities 

to ensure a positive balance is maintained in the reservoir to meet the 

demands of the NTCRSWTP. Accounting for the quantity of “banked water” 

maintained in the reservoir will be done on a monthly basis with an annual 

summary report being developed for each year of operation. Through this 

continuing program of recharge and extractions, a minimum of fifteen (15) 

percent of the recharged water will also remain in the groundwater and will 

not be extracted. This specified percentage has been set by the District and 

represents the minimum percentage to be allocated for this purpose. In some 

years, this minimum percentage may be increased, thereby increasing the 

amount of net recharge to the groundwater aquifer. Operation and 

management of both the Harder Pond and Traver Pond will be by the District.  
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As discussed in SECTION ONE, the total annual demand to serve all 

of the Seven Communities is projected to be 2,278 acre-feet. Assuming a one 

percent loss in the amount of raw water run through the plant as it is treated, 

will require a total annual demand of 2,300 acre-feet. This loss will be 

prorated among the Seven Communities based on the actual amount of 

treated water produced for their usage. In discussions with the Alta Irrigation 

District, they have expressed a willingness to provide this annual “firm supply” 

of 2,300 acre-feet for the purpose of serving the NTCRSWTP. The District is 

comfortable in committing to this quantity of water for the NTCRSWTP based 

on their projected yields from both the existing Harder Pond and Traver Pond 

recharge/extraction facilities. The District expects to generate additional water 

during above-normal water years, which could possibly make available more 

than 2,700 acre-feet on an annual basis.  

The Traver Pond is a newly constructed recharge basin with wells for 

extracting groundwater. The District is in the early stages of determining how 

to most effectively operate the facility. It is expected that as additional 

knowledge is gained, regarding the operations of the Traver Pond, the annual 

“firm supply” generated by the facility will be increased. The District is also 

planning new facilities that could be constructed in the future to increase the 

quantity of water that can be provided. This is an important issue in serving 

the future growth that may occur in each of the communities, which will 

require additional water supplies to meet those future demands. In addition, 

the increase in local demand for treated water from the NTCRSWTP may also 

be impacted by an ever increasing reliance on treated surface water, due to 

the continuing degradation of the groundwater supply and/or the 

implementation of more restrictive water quality standards. This anticipated 

future need for additional surface water supplies may be able to be met 

through more efficient operations of the existing two (2) recharge/extraction 
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facilities, increasing the size of each facility and/or developing additional 

projects that will increase the surface water supply available. In the future, the 

District plans to continue pursuing all of these items. 

It is being proposed that the District’s water supply be pumped into the 

Friant-Kern Canal and conveyed through the canal to serve the NTCRSWTP. 

The District will enter into an agreement with the owner of the existing 

pumping station constructed adjacent to the District’s canal for using the 

facility to pump the water supply that will serve the NTCRSWTP. This 

pumping facility is located such that the proposed water supply can be 

pumped into the Friant-Kern Canal downstream of the Kings River Siphon. 

This is an important feature, since the Kings River Siphon acts as a restriction 

that limits the flow capacity of the Friant-Kern Canal downstream of the 

siphon and, therefore, there is greater flow capacity available in the canal 

downstream of the siphon than upstream. This physical limitation in the canal 

should protect the water supply serving the NTCRSWTP from being subject 

to any prorates in canal capacity.  

The anticipated flow rate required to meet the demands of the 

NTCRSWTP is shown on FIGURE 2.1-1, AVERAGE DAILY PLANT FLOW 

RATE.  As shown on the Figure, the required flow rate varies from a minimum 

of approximately 2.1 cfs (950 gpm) in the month of January to a monthly 

average maximum demand of 4.4 cfs (1,975 gpm) during the peak month of 

August. The actual peak hour demand for the NTCRSWTP during the peak 

month is estimated to be 10 cfs (4,515 gpm). In lieu of pumping the water 

supply into the Friant-Kern Canal at a rate that matches the daily demands of 

the NTCRSWTP, an agreement may be entered into with an existing Friant-

Kern Canal Contractor to deliver the entire annual water supply required by 

the NTCRSWTP during a typical four month irrigation period. With the 

development and execution of that form of exchange agreement, the District  
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could pump a higher flow rate continuously over a shorter time frame. As an 

example, the entire water supply could be delivered in three (3) months by 

pumping at a continuous flow rate of 12.1 cfs.  

To secure the water supply for the NTCRSWTP, a number of 

agreements will need to be finalized. Agreements will be needed to secure a 

“firm supply” for the NTCRSWTP and to provide for the utilization of the 

Friant-Kern Canal for delivery of same. Securing of the agreements were 

initially proposed to be part of the tasks to be completed as part of the 

NTCRSWTPS, but the activity was deleted from the actual tasks to be 

performed at this time. Each of the following agreements is necessary for 
the NTCRSWTP to proceed to the final stage of implementation. These 

agreements include the following: 

1. Water supply contracts between the District and the 

individual water purveyors (Seven Communities) for specific 

quantities of water to be delivered; 

2. Warren Act Contract (allowing water to be pumped into the 

Friant-Kern Canal); 

3. Agreement with Friant Water Users Association (for use of 

conveyance facility); and 

4. Exchange agreement with a Friant Contractor. 
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2.2 Supply Costs 

The Alta Irrigation District planned, designed, constructed and 

operates two groundwater banking projects, the Harder Pond and Traver 

Pond, for the specific purpose of supporting an east-side potable water supply 

project, i.e., NTCRSWTP. This regional facility will serve the existing 

communities located in the easterly portion of the Alta Irrigation District. The 

costs for power, monitoring, maintenance, testing, depreciation, legal, 

administration, operations and maintenance required to supply the estimated 

current water demands for the area is approximately $91 per acre foot. 

In evaluating historical water cycles, a one year in twenty year 

occurrence creates a less than 30 day water run for the Alta Irrigation District. 

In those dry water years, there will be limited water banking opportunities 

available due to the reduced surface water supplies, and the short time period 

available to bank water. As a result, alternate supplies will be developed by 

the Alta Irrigation District as a backup to the water supply being created by 

the Alta Irrigation District’s banking programs and this water will be reserved 

for use at the NTCRSWTP. Within the water costs for the treatment plant, $32 

per acre foot is dedicated for developing this additional water supply, which is 

to be delivered in a critically dry water year. It is anticipated that in some 

years the purchase of this water may cost $600 or more per acre foot. It is 

being proposed that a dry year replacement fund be established within the 

water charge, which will be reserved only for the specific purpose of obtaining 

water, if necessary, during critically dry years when such a supply may not 

otherwise be available from the Alta IrrigationDistrict. A review of Table 2.1-1 

provides insight on the extent of the current drought being experienced in the 

area. The runoff on the Kings River for the previous three years has been 

49%, 41% and last year 29% of normal. With the two banking projects 

currently in place, the Alta Irrigation District has stated they could still provide 
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2,300 acre-feet of water to the NTCRSWTP and would not need to purchase 

any additional supplies. 

The banking of water could not occur without the in-place water system 

used to collect and transport the water supply to the bank system. For these 

improvements, the cost of system maintenance (pro-rated maintenance cost 

at 10 percent), cost to operate the pumping plant to pump water into the 

Friant-Kern Canal and the wheeling cost of water within the Friant-Kern Canal 

from Highway 180 to east of the community of Cutler, proposed site of the 

Friant-Kern Canal turnout and the surface water treatment plant, is estimated 

by the District to cost $69 per acre foot.  

In addition, there is also a storage cost component for flood protecting 

the stored water in Pine Flat Reservoir. The stored water will ensure a water 

supply (urban pool) capped at 10,000 acre feet at a cost of $3 per acre foot. A 

$5 water fund contingency cost has also been included to cover the cost of 

miscellaneous items or those that may not have been considered in this cost 

evaluation. The total estimated cost for the water supply is $200 per acre foot 

($91 + $32 + 69 + $3 + $5). These incremental costs that make up the total 

per acre foot charge are depicted on the pie chart shown on Figure 2.2-1, 

WATER SUPPLY COST. Based on this per acre foot charge, the annual 

water supply cost for 2,300 acre feet of contracted water for the NTCRSWTP 

will be $460,000.  



FIGURE 2.2‐1
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2.3 Treatment Plant Capacity  
As previously shown on FIGURE 1.2-1, the Average Daily Demand 

(ADD) during the maximum month is 2,900,000 gallons. This ADD requires an 

average daily flow rate of 2,000 gpm. Using a Maximum Day Demand (MDD) 

factor of 1.5 to determine the flow rate required for the water treatment plant 

to meet this MDD results in a flow rate of 3,000 gpm. All of these factors are 

based on a plant that runs 24 hours a day in meeting this MDD water 

demand. To provide for inefficiencies and operational issues at the surface 

water treatment plant, an efficiency factor of 95 percent has been applied. In 

addition, a reduction factor of 6 percent is utilized to account for the amount of 

time that will be devoted to backwashing and rinsing cycles, when treated 

water cannot be made from the treatment plant. Since the ADD is based on 

the current demands within the Seven Communities, a future growth factor of 

ten (10) percent has also been applied to determine the plant design capacity. 

Combining these factors with the calculated MDD, results in a surface water 

treatment plant design flow rate of 3,682 gpm.  

The ten (10) percent additional growth factor will need to be approved 

by the Division of Drinking Water. Typically, the cost associated with this 

growth factor has been deemed eligible for funding through the project. Due 

to the slight increase in capacity and impact on facilities, this increase should 

be categorically exempt. 

The water demands for each community are considerably different, 

reflecting their size differences as previously shown in TABLE 1.2-1. The 

number of equivalent water service connections in each community is shown 

in TABLE 2.3-1, AGENCY EQUIVALENT DWELLING UNITS. The number of 

equivalent dwelling units shown in the column entitled CDPH (SWRCB) 

represents the number of connections reported to the State Health 

Department. In the column entitled COJPWA (Cutler-Orosi Joint Powers  
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TABLE 2.3-1 
AGENCY EQUIVALENT DWELLING UNITS 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY CDPH COJPWA 

CUTLER PUBLIC UTILITY DISTRICT 1218 1236 

OROSI PUBLIC UTILITY DISTRICT 2196 2248 

SULTANA COMMUNITY SERVICES 
DISTRICT 

180                         
(246) 

156 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 

106 96 

SEVILLE (Zone of Benefit No. 1) 75 94 

YETTEM (Zone of Benefit No. 1) 65 65 

MONSON AREA 20                             
(41) 

- 

 
Note: 
(  )  Updated number of dwelling units as provided by Community Water Center. 
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Wastewater Authority) are the number of sewer connections to the 

wastewater treatment plant that serves all of the communities except for the 

Monson Area. It was anticipated that there may be some differences in the 

number of water service connections versus the connections to the 

wastewater treatment plant for each of the agencies. Further review of this 

table indicates that the number of connections determined by either of the two 

methods is extremely close for the individual communities. The relative size 

for each of the Seven Communities is reflected by the number of equivalent 

dwelling units shown in TABLE 2.3-1. 

The water treatment plant capacity provided for each community will 

be based on their flow demands. In TABLE 2.3-2, AGENCY SERVICE 

CONNECTIONS/FLOW BASED WATER TREATMENT PLANT CAPACITY, 

the percentage of allocated treatment capacity is shown using the flow based 

analysis and also according to the number of service connections. Comparing 

the plant capacities in each of the columns for the individual agencies reveals 

a disparity between the two methods for computing the plant capacity 

percentages. In SECTION ONE, it was discussed that the Orosi Public Utility 

District has set a maximum daily demand of 1 mgd to be developed from the 

NTCRSWTP. The remaining communities have determined that their capacity 

allocation in the NTCRSWTP will need to be sufficient to meet their present 

water demands. This slight difference in policy resulted in the variances 

shown in the percentage of capacity determined by using the number of 

connections versus flow. 

Excluding the Orosi Public Utility District from the flow capacity 

percentage calculations results in similar percentages when using either 

method of evaluation for the remaining six entities. TABLE 2.3-3, AGENCY 

SERVICE CONNECTIONS/FLOW BASED WATER TREATMENT PLANT  
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TABLE 2.3-2 
AGENCY SERVICE CONNECTIONS/FLOW BASED  

WATER TREATMENT PLANT CAPACITY 
DESIGN = 3682 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY SERVICE 
CONNECTIONS 

CAPACITY 
PRORATED ON 
CONNECTIONS 

CAPACITY 
PRORATED 
ON FLOW 

CUTLER PUBLIC UTILITY 
DISTRICT 

1218 31.55% 46.51% 

OROSI PUBLIC UTILITY 
DISTRICT 

2196 56.89% 34.55% 

SULTANA COMMUNITY 
SERVICES DISTRICT 

180 4.66% 7.55% 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 

106 2.75% 5.38% 

SEVILLE (Zone of Benefit No. 1) 75 1.94% 2.81% 

YETTEM (Zone of Benefit No. 1) 65 1.68% 2.44% 

MONSON AREA 20 0.52% 0.75% 
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TABLE 2.3-3 

AGENCY SERVICE CONNECTIONS/FLOW BASED  
WATER TREATMENT PLANT CAPACITY EXCLUDING  

OROSI PUBLIC UTILITY DISTRICT CONNECTIONS 
DESIGN = 3682 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY SERVICE 
CONNECTIONS 

CAPACITY 
PRORATED ON 
CONNECTIONS 

CAPACITY 
PRORATED 
ON FLOW 

CUTLER PUBLIC UTILITY 
DISTRICT 

1218 73.20% 71.07% 

OROSI PUBLIC UTILITY 
DISTRICT 

N/A N/A N/A 

SULTANA COMMUNITY 
SERVICES DISTRICT 

180 10.82% 11.54% 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 

106 6.37% 8.22% 

SEVILLE (Zone of Benefit No. 1) 75 4.51% 4.29% 

YETTEM (Zone of Benefit No. 1) 65 3.91% 3.73% 

MONSON AREA 20 1.20% 1.15% 
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CAPACITY, EXCLUDING OROSI PUBLIC UTILITY DISTRICT 

CONNECTIONS, summarizes the calculations of the plant capacity 

percentages based on both the number of service connections and on flow 

demand. The major difference is found in the calculation for the East Orosi 

Community Services District with a differential of 23 percent between the two 

methods. A more detailed analysis of the water demands for the East Orosi 

Community Services District should be considered by that District. Due to the 

few number of connections being served by the East Orosi Community 

Services District, any reduction in their water supply allocation will have a 

minimal impact on the design for the NTCRSWTP. Overall, the comparison of 

the percentages of plant capacity determined by either method are very 

similar. The table supports the calculation of the flow capacity allocation in the 

NTCRSWTP for each of the Seven Communities.  



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SECTION TWO   

 

2-20 
 

2.4 Friant-Kern Canal Interruption  
The surface water supply provided by the Alta Irrigation District will be 

pumped into the Friant-Kern Canal, conveyed through the canal for delivery 

downstream through a new turnout to be constructed in the bank of the canal 

and delivered to the proposed raw water pipeline that will serve the North 

Tulare County Regional Surface Water Treatment Plant (NTCRSWTP). This 

plan of operation will be the standard procedure for operating the water 

treatment facility.  

Periodically, the Friant-Kern Canal is drained, normally every three 

years, for maintenance and, therefore, cannot be used to transport the raw 

water supply to the turnout that will serve the NTCRSWTP. During this 

maintenance period, only portions of the Friant-Kern Canal are typically 

drained at the same time. This maintenance period will usually last from two 

to three months. The dewatering occurs during the November-February 

period to allow the maintenance work within the canal prism to be completed 

when there is not any irrigation demand. As stated, every three years is the 

planned dewatering frequency, but it can vary depending on many factors, 

including canal maintenance requirements, water demands and the 

watershed hydrologic conditions. Every shut down of the canal, unless 

caused by an emergency, is planned ahead and advance notice is provided 

to the Friant Water Users. While the maintenance activities and 

accompanying dewatering of the canal typically last from two to three months, 

it can extend to a maximum of four months. During extended shutdowns, the 

entire canal is typically not completely drained at the same time for the entire 

period, but only specific reaches are dewatering at one time and refilled while 

the other reaches are dewatered. During the canal maintenance period, an 

alternate water supply will need to be provided for the water treatment plant. 

The typical options for providing this alternate source of supply during the 
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Friant-Kern Canal maintenance period are the use of either off-canal or in-

canal storage systems.  

In lieu of creating sufficient canal storage to satisfy the water use of all 

the communities during this limited maintenance period, it is proposed to 

utilize existing compliant groundwater wells to satisfy the total water usage 

during this period. As the dewatering of the canal occurs only during the 

winter months, the water demands for all of the Seven Communities during 

this time of the year are significantly reduced from the peak summer demands 

or even the ADD. The monthly water demands during November, December, 

January and February are shown on FIGURE 2.4-1, MONTHLY WINTER 

DEMAND. The corresponding ADD during this same time period as shown on 

FIGURE 2.4-2, AVERAGE DAILY WINTER DEMAND, varies from 

approximately 1,400,000 gallons to 1,480,000 gallons. This ADD is equivalent 

to a flow rate during this time period of 960± gpm to 1,030± gpm, as shown 

on FIGURE 2.4-3, AVERAGE DAILY WINTER FLOW RATE. Using an 

average daily flow rate during the four (4) month winter period of 1,000± gpm 

based on FIGURE 2.4-3 and a peaking factor of 1.5, the maximum daily flow 

rate would be 1,500± gpm. Using a peaking factor of 1.5 for determining the 

Peak Hour Demand (PHD), provides an estimated maximum winter period 

flow rate of 2,300 gpm.  
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  To achieve the PHD demand for the Seven Communities during the 

winter months, sufficient compliant well capacity will need to be provided from 

the existing wells operated by the agencies. A review of the well records 

shows there should be sufficient capacity available to meet this winter 

demand by using existing wells within the Orosi Public Utility District, Cutler 

Public Utility District and Yettem (Zone of Benefit No. 1). The wells serving 

East Orosi Community Services District, Sultana Community Services District 

and Seville (Zone of Benefit No. 1) all exceed the nitrate standard. It has been 

reported that a well recently completed for Seville (Zone of Benefit No. 1) 

meets the drinking water standard for nitrates. Well No. 2 in Yettem is 

typically in the high 20’s for nitrates and would be suitable for community use 

during this maintenance period. Likewise, Cutler Public Utility District’s Well 

No. 9 meets drinking water standards and could be used. Orosi Public Utility 

District has four (4) wells, Well No. 4, Well No. 5A, Well No. 8 and Well No. 

10, all of which are in compliance and will be needed to meet the peak winter 

demands of the Seven Communities during a canal shutdown. Since the 

groundwater wells will be utilized during those periods when the Friant-Kern 

Canal is dry, agreements regarding the purchase of that water from those 

communities with the compliant wells will need to be developed.  

At the current time, the wells proposed to be used for developing this 

winter period flow and the capacity of each individual well is shown in TABLE 

2.4-4, WELL PUMPING CAPACITY. As shown in the table, the total capacity 

of the six wells is 2,920 gpm, which exceeds the anticipated required PHD 

during the winter of 2,300 gpm. Due to the groundwater contamination issues 

that have occurred in this area of Tulare County, only the wells shown in 

TABLE 2.4-4 are being recommended for use in supplying the winter flows at 

this time.  
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TABLE 2.4-4 
WELL PUMPING CAPACITY  
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

CPUD Well 9 300 gpm 

OPUD Well 4 525 gpm 

OPUD Well 5A 525 gpm 

OPUD Well 8 700 gpm 

OPUD Well 10 800 gpm 

Yettem Well 12 70 gpm 

 TOTAL 2,920 gpm 
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Based on the previous calculations, the identified wells should have 

sufficient flow capacity to accommodate the lower flow demands of the Seven 

Communities during this time period. The interconnection water conveyance 

pipelines to be constructed between the NTCRSWTP and the individual water 

distribution systems for each of the communities (except the Monson Area, 

which currently does not have a distribution system)  will allow the previously 

noted compliant wells to be used to serve water to all of the Seven 

Communities. Based on the terrain, pipe sizes proposed, and existing well 

locations and pumps, it is expected that the wells noted in the report can be 

used to serve all of the communities during the winter canal outage period. 

Further evaluation will be completed during the final design of the 

infrastructure facilities.  

Recently, a new well has been completed in Seville. It has been 

reported that the well is compliant and can be used in meeting system wide 

water demand. Representatives of Sultana Community Services District have 

indicated that one of their wells can also be used to meet the winter flow 

demands. At this time, the long-term sustainability of these two wells is not 

known, but any water production provided by either or both of the wells will 

increase the source capacity and bolster the flow available to meet wintertime 

demands. This will result in the flow capacity previously listed in TABLE 2.4-4 

being a conservative amount and the actual capacity could possibly be 

increased accordingly based on the production from these wells. This will 

enhance the system reliability during any interruption of flow in the Friant-

Kern Canal.  
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3 SURFACE WATER TREATMENT PLANT LOCATION/ 
PIPELINE ALIGNMENTS 

3.1 Surface Water Treatment Plant 

The initial step in preparing the Feasibility Study for the NTCRSWTP 

that will serve the Seven Communities previously identified and to also 

include consideration of the future water needs for the entire region, is 

determining the best location for siting the surface water treatment plant. It is 

proposed to utilize the Friant-Kern Canal as a conveyance facility for 

delivering the raw water supply to the surface water treatment plant. This will 

require the construction of a new turnout structure in the west bank of the 

Friant-Kern Canal. A raw water pipeline will be constructed from this turnout 

to the surface water treatment plant. Due to the need for a connection 

between the Friant-Kern Canal and the water treatment plant, it is 

advantageous from both a cost and operations perspective to locate the new 

water treatment plant close to the Friant-Kern Canal.  

The Friant-Kern Canal transports water from Millerton Lake located in 

Fresno County, south through Tulare County to its termination in Kern County 

and is located east of the Seven Communities to be served from the new 

water treatment plant. In the vicinity of the Seven Communities, the Friant-

Kern Canal alignment angles further to the east, away from the communities 

to be served. North of the communities the canal again angles back westerly. 

As the canal alignment moves easterly, an additional amount of pipeline 

would be required for connecting the proposed turnout on the canal to the 

surface water treatment plant and then to the communities being served. This 

will increase the cost of serving potable water to the region. For this reason, 

the most cost effective site location for the water treatment plant is near the 

most easterly projection of the Friant-Kern Canal alignment.  
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North of Avenue 420 and south of Avenue 396 there are numerous 

drain inlets into the Friant-Kern Canal. The storm water runoff from the east 

side of the canal can flow into the canal through these drain inlets. The runoff 

occurs during the winter/spring months and only after substantial rainfall or 

the culmination of a number of successive events. Typically, a substantial 

amount of rainfall is required in the watershed before sufficient runoff will be 

generated to create the flow necessary to reach the inlets and flow into the 

canal. The runoff that occurs is usually laden with sediment and the turbidity 

of the canal water can be greatly impacted by the addition of these turbid 

flows. To manage the higher turbidity water that occurs during these storm 

events will require operator skill, the addition of more chemicals and increase 

the amount of operator oversight required at the water treatment plant.  

Depending on the particular reach of the Friant-Kern Canal, it can be 

either earthen or concrete lined. In the area of the proposed water treatment 

plant, the reach between Avenue 392 and Avenue 408, the canal is concrete 

lined. Just north and south of this three (3±) mile section of canal, it has an 

earthen lining. Raw water drawn from a concrete lined section will be of better 

quality and not subject to the increased sediment loading that can be 

generated during the typical operational changes which occur on the Friant-

Kern Canal. The water can pick up additional sediment from the bottom and 

sides of the earthen canal during changes in the canal flow rate. 

The water supply for the Friant-Kern Canal is developed within the San 

Joaquin River Watershed and stored in Millerton Lake. Since this water 

supply is presently being used by communities for supplying their potable 

water needs, a Sanitary Survey was required to be completed on both the 

San Joaquin River Watershed and the Friant-Kern Canal. Sanitary Surveys 

are required to be updated every five years. The initial Sanitary Surveys and 

the updates have been completed through a cooperative effort funded by the 
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potable water users. The NTCRSWTP will be required to participate in any 

future updates of the Sanitary Surveys. 

The eastern portion of Tulare County is highly productive agricultural 

land. Fruit trees and citrus trees dominate the landscape in this area. The 

majority of the land near or adjacent to the Friant-Kern Canal in the vicinity of 

the Seven Communities is planted to citrus. Locating the water treatment 

plant on land planted with these high valued crops will increase the cost of 

purchasing the property required for the proposed surface water treatment 

plant improvements.  

The treated water from the NTCRSWTP will be delivered to seven (7) 

individual and geographically separated communities in the region. The 

location selected for the surface water treatment plant site is critical to ensure 

that it is centrally located to the demand created by the communities being 

served. This is an important feature in containing the cost of the infrastructure 

system required to provide service to each community.  

Another important item in the overall project design is the system 

hydraulics. When possible, it is best to utilize the natural ground slope to 

reduce the amount of pumping (energy) that is required to operate the 

facilities. Using the natural elevation to reduce pumping is an element that is 

present in many surface water systems. This opportunity is not available to 

water systems that utilize groundwater, because there is always a lift required 

when pumping from wells. This pumping lift is ever increasing due to the 

continuing drop in the groundwater levels throughout the region. This is a 

never ending spiral, since as the water level drops the efficiency of the 

groundwater aquifer to provide water to the well is reduced, resulting in even 

more drawdown during pumping and, therefore, additional pumping depths for 

the water purveyors. 
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During the current drought period being experienced in California, this 

is becoming more prevalent with the rate of decline in groundwater levels 

being exceptionally high the last few years. This drop in the water levels has 

caused many wells to go dry both locally and state wide. This is the situation 

in the Monson Area, which is one of the Seven Communities to be served by 

the NTCRSWTP, resulting in many of the individual homeowner wells going 

dry and the residents having to live without water to their homes.  

The declining groundwater levels also impact the groundwater systems 

financially by increasing power costs, reducing pump production and 

efficiency. Many agencies have needed to lower their pump bowls, due to the 

increased pumping depth. This has increased the horsepower requirements 

for the electric motors on the wells and in many cases water purveyors have 

needed to replace the entire pump due to the change in the required pumping 

characteristics caused by the increase in the pumping depth. With completion 

of the proposed surface water treatment plant, this will not be an issue 

because the water level in the canal is constant. In addition, Friant-Kern 

Canal is at a higher elevation than the Seven Communities as shown below: 

 Friant-Kern Canal elevation 415; 

NTCRSWTP elevation 400; 

East Orosi elevation 390; 

Orosi elevation 375; 

Cutler elevation 360; 

Sultana elevation 360; 

Monson elevation 320; 

Yettem elevation 340; 

Seville elevation 350. 
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These elevations are approximate only and are based on the USGS 

Quadrangle Maps. Each of the Seven Communities is at a lower elevation 

than the proposed water treatment plant, which will reduce the additional 

pumping head needed to develop the required system pressure in each 

community. 

In evaluating the various potential sites for the surface water treatment 

plant, consideration was also given to securing a site that would be of 

adequate size to allow the treatment plant to be expanded. With construction 

of the turnout off the canal, raw water pipeline and treatment plant, a large 

capital investment is being made. The proposed site should allow for a 

doubling of the proposed initial plant capacity by constructing an identical 

facility, if needed, in the future. A typical layout for the proposed NTCRSWTP 

with a future addition, that would be identical to the initial plant, is shown on 

FIGURE 3.1-1. This site plan has been developed for the parcel that is being 

recommended for purchasing in the NTCRSWTPS. Within this parcel there is 

also adequate area available to dedicate a portion of the property for 

environmental enhancement purposes as noted on FIGURE 3.1-1.  

As shown on the site plan, the facilities to be constructed consist of a 

turnout on the Friant-Kern Canal, raw rater pipeline, concrete clarifier, 

concrete gravity filter, concrete clearwell and pumps, operations building, 

steel water storage tank, system booster pumps, sludge drying beds, 

backwash water ponds and return pumping system, and a storm water 

retention pond. It is recommended that the turnout structure in the canal and 

the raw water pipeline be sized to accommodate a duplication of the 

treatment system proposed to be constructed in this initial phase. The future  
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treatment system improvements, which are planned to be a mirror image of 

the initial NTCRSWTP, are also shown on the site plan. The Alta Irrigation 

District’s Sontag Ditch provides security for the surface water treatment plant 

along the west side of the parcel and the Friant-Kern Canal provides the 

same security on the east side. The proposed storm water basin is located 

adjacent to the Sontag Ditch to allow the draining of water collected in the 

storm water basin into the ditch, as necessary, to relieve the site generated 

storm water flows. 

Having sufficient land available to allow the NTCRSWTP to be upsized 

to meet future demands will be a great benefit for the entire region. It is 

anticipated that future demands within the area will grow, requiring an 

increase in the plant capacity. This increase in demand will, most likely, not 

only be a result of growth in the communities being served, but will also be 

driven by an expansion in the service area currently proposed to be served by 

the NTCRSWTP. The growth resulting from this anticipated expansion in the 

area being served may also require extensions to those conveyance facilities 

being proposed in the NTCRSWTPS to distribute the treated water to an 

enlarged geographical area. In addition, it is also expected that the continuing 

decline in groundwater quality within the region may also generate additional 

requests for supplying potable water from the NTCRSWTP to additional users 

located in the area.  

A field review was conducted of potential locations for siting the 

surface water treatment plant. Based on this review and the previously 

mentioned selection criteria for locating the plant, the best location for the 

NTCRSWTP was determined to be at the intersection of Avenue 400 and the 

Friant-Kern Canal. This particular location is currently open land, which will 

significantly reduce the purchase cost over developed citrus property and the 

parcel is of sufficient size to accommodate a doubling of the plant capacity. 
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This site is also adjacent to an existing Alta Irrigation District Canal. This 

location represents the most westerly alignment of the Friant-Kern Canal in 

this area, which means it is closer to the communities to be served. The 

recommended location will allow the turnout to be constructed in the westerly 

bank of the Friant-Kern Canal and to be located in a concrete lined section of 

the canal. There is only one drain inlet in the adjacent three (3±) mile reach of 

the canal upstream of the proposed water treatment plant turnout and the 

drain is located more than one mile upstream. The proposed location is 

central to the demand center for providing service to all of the Seven 

Communities. 

The proposed site for the water treatment plant and the alignment of 

the conveyance pipelines (discussed later in Section 3-2) are shown on the 

aerial photo labeled as FIGURE 3.1-2. The recommended site meets all the 

requirements and is felt to be an ideal location for siting the surface water 

treatment plant. The next step in evaluating this proposed site is drilling soil 

borings on the site and having a soils report prepared. This item has not been 

undertaken and is not part of the NTCRSWTPS. 

Locating the surface water treatment plant is central to completing the 

remaining portions of the NTCRSWTPS. The infrastructure required for the 

conveyance facilities, that will interconnect the Seven Communities and allow 

deliveries to be made from the surface water treatment plant, will originate 

from this site. If the plant location is changed, the alignments for each 

segment of the proposed conveyance facilities will also be impacted. This can 

change the pipeline footages, sizing, cost and the calculations for distributing 

these infrastructure costs among the participating entities. We had initially 

recommended that once a preferred site was determined, an option should be 

obtained on the parcel. Securing an option on the property will ensure that the 

site is not sold prior to opening negotiations to complete the purchase of the  
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property for the NTCRSWTP. Our recommendation to proceed with obtaining 

an option on the property was not included as part of the Tasks to be 

completed in the current NTCRSWTPS. 

The parcel recommended for purchasing is located between the Friant-

Kern Canal and the Alta Irrigation District’s Sontag Ditch. This particular site 

is contiguous with, but located outside of, the exterior boundary for the Alta 

Irrigation District and will require annexation of the property to the Alta 

Irrigation District.  

With the recommended location for the surface water treatment plant 

being adjacent to the Friant-Kern Canal, the length of raw water pipeline that 

will be required is kept to a minimum. While this will not necessarily reduce 

the total quantity of pipeline required for the project, the designated use of the 

pipe will be changed from a raw water pipeline to a treated water pipeline. 

The advantage in having additional footage of treated water pipeline, in lieu of 

the raw water pipeline, is the potential to connect additional individual homes 

to treated water is increased. It is currently being proposed that the raw water 

pipeline for the NTCRSWTP be installed in an open field and no major issues 

regarding installation are anticipated. With the completion of the soil borings 

and accompanying soils report at the water treatment plant site, any potential 

subsurface issues will also be identified.  
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3.2 Conveyance Pipelines  
The treated water pipeline leaving the NTCRSWTP will be installed in 

the bank of the Alta Irrigation District’s Button Ditch. This will require obtaining 

a license from the District and, in addition, an easement from the underlying 

landowners may also be needed. At the intersection of Road 144 and Avenue 

400 a tee will be installed in the pipeline. From the tee, one segment of 

pipeline will run south along Road 144 to Avenue 384, where there will be a 

separate connection to each of the individual distribution systems serving 

Yettem and Seville (based on a connection pipeline being constructed as part 

of a separate Seville Project). At the connection to each community’s 

distribution system, a flow meter will be installed to record the quantity of 

water delivered to Yettem and the quantity delivered to Seville. The remaining 

segment of pipeline from the tee at Avenue 400 and Road 144 will continue 

east along Avenue 400 to serve the remaining five communities. The pipeline 

will continue west along Avenue 400 to Road 140 where it turns north toward 

Avenue 404. 

A connection will be made to the existing Cutler Public Utility District 

water distribution system on the west side of the Alta Irrigation District’s 

Bowhay Ditch. This connection will include flow meter(s) to record both the 

flow from the proposed water treatment plant into Cutler and the reverse flows 

from Cutler to serve the remaining communities during periods of outage on 

the Friant-Kern Canal. The ability to record the flow in both directions will be 

incorporated in all of the connections to Cutler Public Utility District and to 

Orosi Public Utility District.  

The pipeline will continue north along the bank of the Bowhay Ditch to 

Avenue 408. Installation of the pipeline in the Bowhay Ditch Bank will also 

require an encroachment permit from the Alta Irrigation District and possibly 

an easement from the underlying landowners. At Avenue 408 there will be a 
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tee with a pipeline continuing north on the Bowhay Ditch alignment to serve 

both Orosi Public Utility District and East Orosi Community Services District 

and a pipeline from the tee extending west to serve the Cutler Public Utility 

District, Orosi Public Utility District, Sultana Community Services District and 

the Monson Area. The pipeline to the west along Avenue 408 will connect to 

the Cutler Public Utility District’s existing distribution system approximately 

1,000 feet west of Highway 63. This pipeline will then continue west along 

Avenue 408 with a tee installed at Road 124. The pipeline extending north will 

continue to the Orosi Public Utility District where a meter connection(s) will be 

made to the District’s existing water distribution system. 

From the tee at Avenue 408 and Road 124 the pipeline continues 

westerly to serve the Sultana Community Services District and the Monson 

Area. At Avenue 104, the pipeline will continue north to serve the Sultana 

Community Services District and will continue south to serve the Monson 

Area. At each connection point a metered connection will be installed to 

measure the flow delivered to Sultana Community Services District with 

another meter installed to measure the flow into the Monson Area.  

The pipeline going north from Avenue 408 on the Bowhay Ditch 

alignment will extend north to Avenue 416. At this point the pipeline will 

extend to the west to connect to the Orosi Public Utility District’s water 

distribution system. This connection will measure treated water flows into 

Orosi Public Utility District and well water delivered from the District during 

canal shutdowns through a metered connection(s). The pipeline going east 

from the Bowhay Ditch will extend to Avenue 136 where it will turn north and 

connect by a metered service to the East Orosi Community Services District 

water distribution system.  

The alignments of the pipelines and the proposed location of the 

surface water treatment plant are shown on a USGS Quadrangle Map 
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included as FIGURE 3.2-1. In addition to the pipelines, there will be 

sectionalizing valves as shown on FIGURE 3.2-1, to allow segments of the 

conveyance facilities to be isolated for maintenance and repair. The proposed 

locations for these valves are also shown on this same figure.  

The conveyance facilities should be sized to meet the peak hour 

demands (PHD) for each community that will be served from a particular 

segment of pipeline. The PHD for the seven communities is estimated to be 

4515 gpm. This flow rate is based on the PHD for each community as shown 

in TABLE 3.2-1, AGENCY PEAK HOUR DEMAND. The preliminary sizing for 

the pipelines included in the NTCRSWTPS, based on the flow rates listed in 

the previous paragraph, is shown on FIGURE 3.2-1.  

It is anticipated that existing homes located adjacent to the alignments 

of the conveyance facilities will be connected at the time of construction. This 

will increase the total number of homes that will be receiving potable water 

from the NTCRSWTP. The proposed alignments shown on FIGURE 3.2-1 

were reviewed in the field to evaluate potential conflicts. The alignments 

appear compatible with the planned installation of treated water pipelines. 

When preparing the final plans for the conveyance facilities, the 

location of all existing buried utilities will need to be determined and shown on 

the construction drawings. Many of the existing houses are served by 

propane tanks, so in those sections the number of gas lines located in the 

road that could conflict with the proposed conveyance facilities should be 

reduced. In the areas of the proposed conveyance facilities, it appears most 

of the electrical and telephone facilities are installed overhead. In the final 

design of the water conveyance facilities, the location of all utilities will need 

to be determined. The selected alignments for the pipelines shown on the 

previous figures may be impacted by existing buried utilities. When adequate  
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TABLE 3.2-1 

AGENCY PEAK HOUR DEMAND 
PHD = 4515 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY FLOW RATE 
(gpm) 

CAPACITY 
PERCENTAGE (%) 

CUTLER PUBLIC UTILITY DISTRICT 2100 46.51 

OROSI PUBLIC UTILITY DISTRICT 1560 34.55 

SULTANA COMMUNITY SERVICES 
DISTRICT 

341 7.55 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 

243 5.38 

SEVILLE (Zone of Benefit No. 1) 127 2.81 

YETTEM (Zone of Benefit No. 1) 110 2.44 

MONSON AREA 34 0.75 
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area is available adjacent to the roads, the pipelines can be installed outside 

of the pavement. This is an important consideration, since a significant cost 

factor for the conveyance facilities construction will be the repaving of the 

pipeline trench, where the conveyance pipelines are located in the roadway. 

Preliminary reviews of these alignments have indicated that the majority of 

the pipelines should be able to be installed off the road pavement.  

A detailed analysis will be required regarding the location of existing 

utilities during the final design stage. An additional benefit of the proposed 

alignments is that a significant number of existing individual domestic water 

users located adjacent to the proposed facilities can be added to the treated 

water system by connecting them to the pipelines carrying potable water. 

In addition to the municipal wells, the groundwater contamination is 

also impacting the private wells in the region. The only solutions available to 

the homeowners are the installation of expensive individual water treatment 

units, buying bottled water or using their contaminated wells. This project will 

make available to the individual homeowners, located outside of the 

established Districts and where the pipeline is being installed adjacent to their 

parcel, an opportunity to receive potable water by connecting directly to the 

treated water pipeline. This will require the installation of a water service with 

a water meter from the proposed pipeline to the edge of the Tulare County 

road right-of-way. For those parcels that will maintain a well and/or have a 

service from Alta Irrigation District on the property for irrigation purposes, a 

backflow prevention device will also be required. Typically, the funding 

agencies for these types of project do not allow project funded construction to 

be undertaken on private property. The restrictions on the use of funds will 

require that funding be obtained from either another source or the landowner 

will be responsible for the cost of this connection. 
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The Sultana Community Services District, East Orosi Community 

Services District, Orosi Public Utility District and the Cutler Public Utility 

District all discharge their sewage effluent to the Cutler-Orosi Joint Powers 

Authority Wastewater Treatment Plant located in the northwest quarter of 

Section 27, Township 16 South, Range 25 East (both sides of Road 120 and 

north side of Avenue 404 alignment). The Sultana Community Services 

District and the East Orosi Community Services District both have force 

mains from their communities to the wastewater plant. The force mains will 

need to be considered in the final design of the conveyance facilities. The 

alignments of the force mains between the communities and the Cutler-Orosi 

Joint Powers Wastewater Authority Treatment Plant are shown on FIGURE 

3.2-2. In reviewing this Figure, it is apparent that the force main alignments 

for both the Sultana Community Services District and the East Orosi 

Community Services District will need to be considered along Avenue 408.  

The Seven Communities to be served from the NTCRSWTPS are 

currently receiving their potable water supply exclusively from groundwater 

wells. The number of wells serving each community varies from one to five. 

The existing water distribution systems are designed to accommodate the 

water supply sources based on the locations of the existing wells. With the 

delivery of the treated water from the NTCRSWTP, the existing distribution 

systems for Orosi Public Utility District and Cutler Public Utility District will 

require multiple connection points. Therefore, due to their size, demands, 

distribution systems and to improve reliability, the Orosi Public Utility District 

and Cutler Public Utility District will each have two points of connection. The 

Cutler Public Utility District will have one connection in the southeastern 

portion of the district and one in the north central part of the district. The Orosi 

Public Utility District will have one connection on the east side of the district  
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and one at the southwest portion of the district’s distribution system. The 

remaining communities will be provided with one point of connection between 

their distribution system and the treated water supply conveyance pipeline 

system.  

Each flow meter station will consist of the SCADA, antenna, meter, 

valve, concrete box and solar panels for remote operation of the flow 

measurement. The flow signals will be transmitted to recorders located at the 

water treatment plant and at the main office. The Alta Irrigation District has an 

operational SCADA system for measurement, monitoring and operation of 

their wells and distribution system. The SCADA for the NTCRSWTP could be 

integrated into the existing Alta Irrigation District monitoring station at the 

District’s office in Dinuba. The flow meter readings, along with the entire water 

treatment plant operations, could also be monitored by the District’s SCADA 

operator at the office. In addition, the water treatment plant operators will be 

able to monitor the entire system from their handheld personal devices or 

laptops. This combining of activities represents the most cost efficient 

operation for the water treatment plant and will enhance the reliability factor 

for the entire water treatment/conveyance facilities system.  
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4 DEVELOPMENT OF INFRASTRUCTURE COST 
ESTIMATES 

4.1 Benefits 

The proposed NTCRSWTP is truly a regional facility that is founded on 

the collaborative efforts of eight agencies to develop a long-term solution to 

the potable water needs of the area. As was previously mentioned in 

SECTION THREE of this NTCRSWTPS, it is anticipated that the regional 

service area for the NTCRSWTP will continue to grow as other potable water 

users in the region find the surface water treatment plant to be a solution to 

their water quality problems. The major advantages of a regional facility, as 

being proposed, is to take advantage of the efficiency in scale that the size of 

such a regional facility will provide, reduction in duplication of efforts and the 

maximum utilization of available resources. Typically, as the costs are spread 

over a larger customer base, the unit cost is reduced. 

Once the total costs for a project are determined, then a procedure for 

distribution of those costs among various participants must be determined. A 

standard method for distribution of the costs, and which we have proposed in 

the NTCRSWTPS, is to base all costs on the share of capacity being received 

by a participant. This results in those with the highest demands paying the 

highest percentage of the project cost. The final result being everyone 

participating in a regional type facility achieving some level of benefit which is 

greater than if they were to proceed on their own. As we review the cost 

tables presented in Section 4.2, it is evident that there is a tangible benefit for 

each of the communities. For example, in designing a pipeline, the greater the 

flow the larger the pipe size. As the pipe size increases, the piping system 

becomes more efficient in transporting the water resulting in a savings per 
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unit of required flow capacity. There are also fixed costs inherent in most 

construction activities and certainly in pipeline installations that are impacted 

to a lesser degree by pipe size. Further analysis of the cost tables and the 

distribution among the agencies of those costs indicates a greater benefit is 

being received by those agencies taking a smaller percentage of capacity 

versus those taking the greater percentage. This is due, in part, to the limited 

pipe diameters sizes available. For example, an agency may only need a 3.5-

inch pipeline to provide adequate service and based on the proration formula 

used in the NTCRSWTPS that will be the level for which they are being 

assessed. If the same agency were to install the pipeline on their own, they 

may require a 4-inch or 6-inch pipe, in lieu of the 3.5-inch diameter pipe, and 

would also be responsible for certain fixed costs associated with the 

installation of the pipelines that are not size dependent. In addition, the overall 

efficiency of a pipeline increases as the diameter is increased. Agencies only 

using a small percentage of the total flow capacity will receive a benefit 

through a reduction in their allocated cost for the pipeline in lieu of the cost for 

them to install a smaller diameter, dedicated pipeline for only their use. At this 

time a procedure to correct this discrepancy is not being recommended and 

the project costs shown in the tables are simply prorated based on 

percentage of capacity.  
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4.2 Surface Water Treatment Plant 
A probable construction cost has been developed for the surface water 

treatment plant as shown in TABLE 4.2-1, PROBABLE CONSTRUCTION 

COST ESTIMATE SURFACE WATER TREATMENT PLANT. The various 

components of the treatment plant listed in the table are also shown on the 

tentative site plant shown on FIGURE 4.2-1. These probable costs are based 

on current cost estimates and will need to be inflated in the future based upon 

the time frame of the construction and associated inflationary factors. The 

costs shown in the table are for a surface water treatment plant with a design 

flow of 3,682 gpm.  

The surface water treatment plant being proposed will utilize a 

conventional water treatment processes. The primary treatment process will 

include clarification and gravity filtration. The clarification process will consist 

of a center-fed upflow solids contact clarifier. This process utilizes a 

suspended bed of solids to capture solids particles. Raw water enters the 

influent well of the clarifier for chemical addition, rapid mixing and flocculation. 

The flocculated water exits the well below the suspended solids blanket. 

Clarified water exits the top of clarifier after flowing through the solids blanket. 

Turbidimeters will be utilized upstream and downstream of the clarifier to 

measure clarifier performance. Solids that are removed from the clarifier in 

order to maintain the proper sludge blanket density will be directed to sludge 

drying beds for dewatering.  

Following clarification, the treated water will flow to a gravity filtration 

process. The filtration process will consist of two (2) dual media filter cells. 

Each filter will consist of an anthracite (coal) layer above a sand media layer. 

The media layers will sit on a gravel support layer and block style 

underdrains. Each filter cell will utilize a turbidimeter for filtered water turbidity  
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TABLE 4.2-1 
PROBABLE CONSTRUCTION COST ESTIMATE 

SURFACE WATER TREATMENT PLANT 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

ITEM NO. DESCRIPTION QUANTITY AMOUNT 

1 Mobilization & 
Demobilization L.S. $150,000 

2 Clearing & Grubbing L.S. $30,000 

3 Sheeting & Shoring L.S. $20,000 

4 F&I Canal Turnout  L.S. $525,000 

5 F&I Clarifier L.S. $1,100,000 

6 F&I Filter Structure  L.S. $960,000 

7 F&I Valve Room L.S. $600,000 

8 F&I Treatment Equipment L.S. $540,000 

9 F&I Pumps L.S. $280,000 

10 F&I Pump Manifolds L.S. $425,000 

11 F&I Clarifier Manifolds L.S. $80,000 

12 F&I Filter Piping L.S. $205,000 

13 F&I Piping L.S. $675,000 

14 F&I Hydropneumatic Tank L.S. $130,000 
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 CONSTRUCTION SUB-TOTAL $  9,613,000 
 CONTINGENCY (15%) $  1,441,950 

 CONSTRUCTION TOTAL $11,054,950 

TABLE 4.2-1 
PROBABLE CONSTRUCTION COST ESTIMATE 

SURFACE WATER TREATMENT PLANT 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
(continued) 

 

15 F&I System Meter & Vault L.S. $35,000 

16 F&I Backwash Water Ponds L.S. $415,000 

17 F&I Sludge Dewatering Beds L.S. $300,000 

18 F&I Water Storage Tank &       
Foundation L.S. $1,400,000 

19 F&I Building L.S. $475,000 

20 F&I Site Improvements L.S. $210,000 

21 F&I Fence L.S. $50,000 

22 F & I Electrical, SCADA, & 
Controls L.S. $1,000,000 

23 F & I Emergency Generator L.S. $125,000 
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measurements and subsequent compliance with regulatory requirements. 

Filter backwashes will be initiated by headloss, turbidity or filter run length 

thresholds or through manual operation. Surface wash systems will be 

included in each filter cell to supplement the backwash process. Spent 

backwash water and filter-to-waste water will be recovered in on-site storage 

ponds and returned to the clarifier at rates not to exceed five (5) percent of 

total plant flow.  

Based on the long history and the multiple number of existing 

conventional water treatment plants being used to treat the Friant-Kern Canal 

supply for drinking water, this treatment process is recommended for the 

NTCRSWTP. Conducting a pilot study of the treatment process has not been 

included in the NTCRSWTPS. If pilot studies are deemed to be necessary, 

then additional funding and time will be required to conduct this testing. Such 

testing will take approximately 18 months or more. If the testing is required, it 

should begin immediately during the governance study.  

TABLE 4.2-1 includes the construction of a turnout in the Friant-Kern 

Canal to serve the water treatment plant. The cost estimate assumes that the 

turnout will be constructed during a time when the canal has been drained for 

maintenance. Attempting to complete the construction with a wet canal will be 

more expensive and considerably more difficult. During the construction 

phase of the surface water treatment plant improvements, this may require a 

scheduling adjustment with the design and construction of the turnout 

structure taking place before the remainder of the treatment plant 

improvements. Additional coordination between the communities, funding 

agencies and Friant Authority will be required to accommodate this type of 

scheduling.  
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The cost estimate also includes the projected cost for a 2.4 million 

gallon steel water storage tank. In the future, this may require that the tank be 

taken out of service to perform recoating and maintenance activities on the 

steel tank. It is recommended that consideration be given to providing the 

storage with two steel tanks to develop the total storage of 2.4 million gallons. 

This will allow one tank at a time to be removed from service to accomplish 

the necessary maintenance work in the future. In lieu of the two tanks, 

another alternative would be to utilize a single concrete storage tank. This will 

reduce future maintenance costs and eliminate the need for removing the 

tank from service. It is estimated that if either of these two alternatives are 

selected it would add an estimated $400,000 to the total cost of the Project. 

As previously shown in Table 2.2-2, the percentage of the NTCRSWTP 

capacity allocated to each community is provided. Utilizing the percentage 

capacity based on flow and the cost of the various components for the 

surface water treatment plant, the total probable cost for each agency has 

been determined as shown in TABLE 4.2-2, SUMMARY INDIVIDUAL 

AGENCY SURFACE WATER TREATMENT PLANT TOTAL PROBABLE 

COST ESTIMATE. The cost shown in column titled “PIPELINE R/W, 

PROPERTY PURCHASE & ACQUISITION” and the column, “POWER LINE 

EXTENSION” were divided equally among each entity. These costs were 

developed on a shared basis, since each of the communities will benefit 

equally from those items and would be responsible to pay the costs for the 

two items individually if they were constructing a separate facility.  

The site for the surface water treatment plant is located east of Road 

144. It is expected that there will be a cost for the power company, PG&E, to 

extend power service to the water treatment plant. At the current time, the  
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PG&E planning department has not been contacted to develop planning 

documents and costs for providing an electrical power service. This contact 

will need to be made during the design phase of the plant. Likewise, this cost 

was distributed on a shared cost basis among the Seven Communities. 

In evaluating the capital cost for the surface water treatment plant, 

there are certain items such as purchase of property, right-of-way and the 

power line extension costs that were felt to be required by all communities 

and were not necessarily size-dependent. These costs are distributed equally 

between all of the communities. This method of cost allocation was used only 

for the capital cost projections and not for the operational costs. 
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4.3 Conveyance Pipeline 

Development of the probable cost estimates for each of the 

conveyance pipelines required a preliminary design be done that included 

consideration of the projected design flow rates, pipeline hydraulics and 

alignment issues. Each segment of the conveyance pipelines serving the 

Seven Communities should be designed for the PHD. The initial pipeline 

alignments and sizes are shown on FIGURE 4.3-1. The anticipated sizes are 

based on the estimated PHD for each community. The preliminary pipe sizes 

shown on the Figure will need further confirmation in the final design phase of 

the improvements. The communities being served by each of the Alignments 

A-K, are also shown on FIGURE 4.3-1. The PHD for each community along 

the various pipeline alignments and their prorated percentage of the flow 

capacity for each segment of a particular pipeline alignment are as listed in 

TABLES 4.3-1 through 4.3-11. The Alignments A-K, as shown on FIGURE 

4.3-1 and labeled in the legend for the Figure, also correspond to the 

individual flow capacity tables.  

As previously discussed, both the Orosi Public Utility District and the 

Cutler Public Utility District will have two (2) points of connection to their 

respective distribution systems. In the proposed analysis of the pipeline 

sizing, the entire flow demand for each of these two communities was 

provided in all of the pipelines serving both of the connections to each of their 

individual distribution systems. Implementation of this design allows the entire 

calculated PHD for Orosi Public Utility District and Cutler Public Utility District 

to be provided to either of the two proposed connections to their respective 

distribution systems.  
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TABLE 4.3-1 
ALIGNMENT A 

RAW WATER AND SYSTEM PIPELINE CAPACITY 
PHD = 4515 GPM (SYSTEM) 

PHD = 3680 GPM (RAW WATER) 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

CUTLER PUBLIC UTILITY DISTRICT 2100 46.51% 

OROSI PUBLIC UTILITY DISTRICT 1560 34.55% 

SULTANA COMMUNITY SERVICES DISTRICT 341 7.55% 

EAST OROSI COMMUNITY SERVICES DISTRICT 243 5.38% 

SEVILLE (Zone of Benefit No. 1) 127 2.81% 

YETTEM (Zone of Benefit No. 1) 110 2.44% 

MONSON AREA 34 0.75% 
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TABLE 4.3-2 
ALIGNMENT B 

CUTLER P.U.D., OROSI P.U.D., EAST OROSI C.S.D.,  
SULTANA C.S.D. AND MONSON AREA PIPELINE CAPACITY 

PHD = 4278 GPM 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

CUTLER PUBLIC UTILITY DISTRICT 2100 49.09% 

OROSI PUBLIC UTILITY DISTRICT 1560 36.47% 

SULTANA COMMUNITY SERVICES DISTRICT 341 7.97% 

EAST OROSI COMMUNITY SERVICES DISTRICT 243 5.68% 

MONSON AREA 34 0.79% 
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TABLE 4.3-3 
ALIGNMENT C 

OROSI PUBLIC UTILITY DISTRICT PIPELINE CAPACITY 
PHD = 1560 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

OROSI PUBLIC UTILITY DISTRICT 1560 100% 
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TABLE 4.3-4 
ALIGNMENT D 

EAST OROSI COMMUNITY SERVICES DISTRICT PIPELINE CAPACITY 
PHD = 243 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 

243 100% 
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TABLE 4.3-5 
ALIGNMENT E 

CUTLER P.U.D., OROSI P.U.D., SULTANA C.S.D.  
AND MONSON AREA PIPELINE CAPACITY 

PHD = 4035 GPM 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED 
ON FLOW 

CUTLER PUBLIC UTILITY DISTRICT 2100 52.04% 

OROSI PUBLIC UTILITY DISTRICT 1560 38.66% 

SULTANA COMMUNITY SERVICES DISTRICT 341 8.45% 

MONSON AREA 34 0.84% 
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TABLE 4.3-6 
ALIGNMENT F 

SULTANA C.S.D. AND MONSON AREA PIPELINE CAPACITY 
PHD = 375 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED 
ON FLOW 

SULTANA COMMUNITY SERVICES DISTRICT 341 90.9% 

MONSON AREA 34 9.1% 
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TABLE 4.3-7 
ALIGNMENT G 

ZONE OF BENEFIT NO. 1 
SEVILLE AND YETTEM PIPELINE CAPACITY 

PHD = 237 GPM 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED 
ON FLOW 

SEVILLE (Zone of Benefit No. 1) 127 53.59% 

YETTEM (Zone of Benefit No. 1) 110 46.41% 
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TABLE 4.3-8 
ALIGNMENT H 

OROSI P.U.D. AND EAST OROSI C.S.D. PIPELINE CAPACITY 
PHD = 1803 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

OROSI PUBLIC UTILITY DISTRICT 1560 86.52% 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 

243 13.48% 
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TABLE 4.3-9 
ALIGNMENT I 

OROSI P.U.D., SULTANA C.S.D. AND  
MONSON AREA PIPELINE CAPACITY 

PHD = 1935 GPM 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
SYSTEM 

FLOW RATE 
(gpm) 

CAPACITY 
PRORATED ON 

FLOW 

OROSI PUBLIC UTILITY DISTRICT 1560 80.62% 

SULTANA COMMUNITY SERVICES DISTRICT 341 17.62% 

MONSON AREA 34 1.76% 
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TABLE 4.3-10 
ALIGNMENT J 

SULTANA COMMUNITY SERVICES DISTRICT PIPELINE CAPACITY 
PHD = 341 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY SYSTEM FLOW 
RATE (gpm) 

CAPACITY 
PRORATED 
ON FLOW 

SULTANA COMMUNITY SERVICES 
DISTRICT 

341 100% 
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TABLE 4.3-11 
ALIGNMENT K 

MONSON AREA PIPELINE CAPACITY 
PHD = 34 GPM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY SYSTEM FLOW 
RATE (gpm) 

CAPACITY 
PRORATED 
ON FLOW 

MONSON AREA 34 100% 
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The probable construction costs for each of the designated pipeline 

alignments shown on FIGURE 4.3-1 are listed in TABLES 4.3-12 through 

4.3-22, PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE. These 

cost estimate tables are for Alignments A-K. The cost allocated to each 

agency for the conveyance facilities is the total of their prorata share for each 

section of the pipeline alignments that the agency will utilize in accordance 

with the allocation of the pipeline capacity percentages shown in TABLES 

4.3-1 through 4.3-11. The cost allocations according to the particular agency 

and alignments are compiled and listed in TABLE 4.3-23, SUMMARY 

INDIVIDUAL AGENCY PIPELINE TOTAL PROBABLE CONSTRUCTION 

COST ESTIMATE. The cost tables for all of the pipeline alignments include 

various construction items such as the water mains, fittings, valves, paving, 

borings, crossings, etc. These cost estimates will need to be updated upon 

preparation of the final plans for construction. The detailed plan design will 

further evaluate potential conflicts for the pipeline alignments such as existing 

utilities. The location of existing utilities could require that the proposed 

pipelines be adjusted to accommodate them, which may require additional 

paving and/or pipe fittings. TABLE 4.3-24, SUMMARY INDIVIDUAL AGENCY 

PIPELINE TOTAL PROBABLE COST ESTIMATE provides a summary of the 

total pipeline probable project cost for each agency including the conveyance 

pipeline construction, design, inspection, administration, etc. as shown in the 

TABLE. There is a small discrepancy in the total construction cost shown in 

the column heading, “Total Amount”, compared to that shown in the column 

titled, “Table Total”. This difference is due to the rounding of the percentage 

allocation to two digits for each pipeline alignment. This difference is 

insignificant in the overall project.  
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TABLE 4.3-12 
ALIGNMENT A    

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
RAW WATER AND SYSTEM PIPELINES  

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $10,000 

2 Clearing & Grubbing L.S. − $3,400 

3 Sheeting & Shoring L.S. − $3,400 

4 F&I 24” Water Main 1,900 L.F. $142 $269,800 

5 F&I 24” Sectionalizing Valve 3 EA. $8,700 $26,100 

6 F&I 24” Tee 1 EA. $4,000 $4,000 

7 F&I 24” Ell 4 EA. $3,700 $14,800 

8 F&I 1-1/2” Air Release Valve 1 EA. $3,500 $3,500 

9 Prepare SWPPP & DCP L.S. − $1,000 

10 Implement Permits, SWPPP & 
DCP L.S. − $4,000 

11 Canal Crossings 1 EA. $15,000 $15,000 

 CONSTRUCTION SUB-TOTAL  $ 355,000 
CONTINGENCY (15%)  $   53,250 

 CONSTRUCTION TOTAL   $ 408,250
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TABLE 4.3-13 
ALIGNMENT B    

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
CUTLER P.U.D., OROSI P.U.D., E. OROSI C.S.D, MONSON AND SULTANA CSD 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $63,000 

2 Clearing & Grubbing L.S. − $21,000 

3 Sheeting & Shoring L.S. − $21,000 

4 F&I 24” Water Main 13,300 L.F. $142 $1,888,600 

5 F&I 24” Sectionalizing Valve 6 EA. $5,000 $30,000 

6 F&I 24” Tee 2 EA. $4,000 $8,000 

7 F&I 24” Ell 10 EA. $3,700 $37,000 

8 F&I 1” Air Release Valve 2 EA. $2,500 $5,000 

9 Asphalt Trench Paving 10,000 SQ. 
FT. $8 $80,000 

10 Utility Locating L.S. − $20,000 

11 Prepare SWPPP & DCP L.S. − $4,000 

12 Implement Permits, SWPPP & 
DCP L.S. − $20,000 

13 Road Crossings 4 EA. $5,000 $20,000 

 
 CONSTRUCTION SUB-TOTAL $ 2,217,600
 CONTINGENCY (15%) $    332,640 
 CONSTRUCTION TOTAL $ 2,550,240 
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TABLE 4.3-14 
ALIGNMENT C   

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
OROSI PUBLIC UTILITY DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $4,000 

2 Clearing & Grubbing L.S. − $1,300 

3 Sheeting & Shoring L.S. − $1,300 

4 F&I 16” Water Main 1,500 L.F. $78 $117,000 

5 F&I 16” Sectionalizing Valve 1 EA. $5,500 $5,500 

6 F&I 16” Ell 2 EA. $2,500 $5,000 

7 Utility Locating L.S. − $3,000 

8 Prepare SWPPP & DCP L.S. − $1,000 

9 Implement Permits, SWPPP & 
DCP L.S. − $2,000 

    
 CONSTRUCTION SUB-TOTAL   $    140,100 
 CONTINGENCY (15%) $      21,015  
 CONSTRUCTION TOTAL $     161,115 
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TABLE 4.3-15 
ALIGNMENT D   

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
EAST OROSI COMMUNITY SERVICES DISTRICT  

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $5,000 

2 Clearing & Grubbing L.S. − $1,700 

3 Sheeting & Shoring L.S. − $1,700 

4 F&I 8” Water Main 4,000 L.F. $35 $140,000 

5 F&I 8” Sectionalizing Valve 2 EA. $2,000 $4,000 

6 F&I 8” Ell 4 EA. $900 $3,600 

7 Utility Locating L.S. − $8,000 

8 Prepare SWPPP & DCP L.S. − $2,000 

9 Implement Permits, SWPPP & 
DCP L.S. − $6,000 

10 Road Crossings 1 EA. $5,000 $5,000 

     CONSTRUCTION SUB-TOTAL   $ 177,000  
     CONTINGENCY (15%)           $   26,550 
     CONSTRUCTION TOTAL           $ 203,550 
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TABLE 4.3-16 
ALIGNMENT E 

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
CUTLER P.U.D., OROSI P.U.D., SULTANA C.S.D. AND MONSON AREA 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 
 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $22,000 

2 Clearing & Grubbing L.S. − $7,300 

3 Sheeting & Shoring L.S. − $7,300 

4 F&I 24” Water Main 3,500 L.F. $142 $497,000 

5 F&I 24” Sectionalizing Valve 2 EA. $8,700 $17,400 

6 F&I 24” Ell 4 EA. $3,700 $14,800 

7 Asphalt Trench Paving 8,000 SQ. 
FT. $8 $64,000 

8 Utility Locating L.S. − $7,000 

9 Prepare SWPPP & DCP L.S. − $1,000 

10 Implement Permits, SWPPP & 
DCP L.S. − $5,000 

11 Highway 63 Bore L.S. - $125,000 

      CONSTRUCTION SUB-TOTAL $ 767,800 
      CONTINGENCY (15%)  $ 115,170 
      CONSTRUCTION TOTAL  $ 882,970 
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TABLE 4.3-17 
ALIGNMENT F    

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
SULTANA CSD AND MONSON AREA 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $28,000 

2 Clearing & Grubbing L.S. − $9,400 

3 Sheeting & Shoring L.S. − $9,400 

4 F&I 12” Water Main 13,200 L.F. $52 $686,400 

5 F&I 12” Sectionalizing Valve 5 EA. $4,000 $20,000 

6 F&I 12” Tee 1 EA. $1,800 $1,800 

7 F&I 12” Ell 10 EA. $1,500 $15,000 

8 F&I ¾” Air Release Valve 2 EA. $2,000 $4,000 

9 Asphalt Trench Paving 13,000 SQ. 
FT. $8.00 $104,000 

10 Utility Locating L.S. − $26,000 

11 Prepare SWPPP & DCP L.S. − $4,000 

12 Implement Permits, SWPPP & DCP L.S. − $20,000 

13 Road Crossings 3 EA. $5,000 $15,000 

14 Sand Creek Bore L.S. - $50,000 

                    CONSTRUCTION SUB-TOTAL      $   993,000 
     CONTINGENCY (15%)       $   148,950 
     CONSTRUCTION TOTAL       $1,141,950 
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TABLE 4.3-18   
ALIGNMENT G 

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
ZONE OF BENEFIT NO. 1 
SEVILLE AND YETTEM 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $15,000 

2 Clearing & Grubbing L.S. − $5,000 

3 Sheeting & Shoring L.S. − $5,000 

4 F&I 8” Water Main 10,600 L.F. $35 $371,000 

5 F&I 8” Sectionalizing Valve 6 EA. $2,000 $12,000 

6 F&I 8” Ell 8 EA. $900 $7,200 

7 F&I ¾” Air Release Valve 2 EA. $2,000 $4,000 

8 Asphalt Trench Paving 3,000 SQ. 
FT. $8.00 $24,000 

9 Utility Locating L.S. − $20,000 

10 Prepare SWPPP & DCP L.S. − $3,000 

11 Implement Permits, SWPPP & DCP L.S. − $15,000 

12 Road Crossings 2 EA. $5,000 $10,000 

13 Avenue 384 Bore L.S. - $40,000 

 CONSTRUCTION SUB-TOTAL $ 531,200 
 CONTINGENCY (15%) $   79,680 
 CONSTRUCTION TOTAL $ 610,880
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TABLE 4.3-19 
ALIGNMENT H 

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
OROSI P.U.D. AND EAST OROSI C.S.D.  

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $18,000 

2 Clearing & Grubbing L.S. − $6,000 

3 Sheeting & Shoring L.S. − $6,000 

4 F&I 18” Water Main 5,300 L.F. $93 $492,900 

5 F&I 18” Sectionalizing Valve 3 EA. $5,900 $17,700 

6 F&I 18” Tee 1 EA. $3,200 $3,200 

7 F&I 18” Ell 4 EA. $3,000 $12,000 

8 F&I 1” Air Release Valve $2,500 EA. 1 $2,500 

9 Utility Locating L.S. − $10,000 

10 Prepare SWPPP & DCP L.S. − $3,000 

11 Implement Permits, SWPPP & 
DCP L.S. − $7,500 

12 Road Crossings 2 EA. $5,000 $10,000 

13 Avenue 416 Bore L.S. − $50,000 

     CONSTRUCTION SUB-TOTAL    $ 638,800 
     CONTINGENCY (15%)  $   95,820 
     CONSTRUCTION TOTAL  $ 734,620 
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TABLE 4.3-20    
ALIGNMENT I 

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
OROSI P.U.D., SULTANA C.S.D. AND MONSON AREA 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $5,300 

2 Clearing & Grubbing L.S. − $1,800 

3 Sheeting & Shoring L.S. − $1,800 

4 F&I 16” Water Main 1,500 L.F. $78 $117,500 

5 F&I 16” Sectionalizing Valve 1 EA. $5,500 $5,500 

6 F&I 16” Tee 1 EA. $2,600 $2,600 

7 F&I 16” Ell 2 EA. $2,500 $5,000 

8 Asphalt Trench Paving 5,200 SQ. FT. $8 $41,600 

9 Utility Locating L.S. − $3,000 

10 Prepare SWPPP & DCP L.S. − $1,000 

11 Implement Permits, SWPPP & 
DCP L.S. − $2,000 

     CONSTRUCTION SUB-TOTAL    $  187,100 
     CONTINGENCY (15%)     $    28,065 
     CONSTRUCTION TOTAL     $  215,165 
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TABLE 4.3-21 
ALIGNMENT J   

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
SULTANA COMMUNITY SERVICES DISTRICT 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $22,500 

2 Clearing & Grubbing L.S. − $7,500 

3 Sheeting & Shoring L.S. − $7,500 

4 F&I 10” Ø Water Main 5,200 L.F. $42 $683,676 

5 F&I 10” Sectionalizing Valve 3 EA. $2,500 $7,500 

6 F&I 10” Ell 4 EA. $1,000 $4,000 

7 F&I ¾” Air Release Valve 1 EA. $2,000 $2,000 

8 Asphalt Trench Paving 3,000 SQ. FT. $8.00 $24,000 

9 Utility Locating L.S. − $10,000 

10 Prepare SWPPP & DCP L.S. − $2,000 

11 Implement Permits, SWPPP & 
DCP L.S. − $8,000 

12 Road Crossings 2 EA. $5,000 $10,000 

     CONSTRUCTION SUB-TOTAL           $ 788,676 
     CONTINGENCY (15%)           $ 118,301 
     CONSTRUCTION TOTAL           $ 906,977
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TABLE 4.3-22 
ALIGNMENT K 

PIPELINE PROBABLE CONSTRUCTION COST ESTIMATE 
MONSON AREA 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

ITEM 
NO. DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

1 Mobilization & Demobilization L.S. − $15,500 

2 Clearing & Grubbing L.S. − $5,000 

3 Sheeting & Shoring L.S. − $5,000 

4 F&I 6” Water Main 13,200 L.F. $30 396,000 

5 F&I 6” Sectionalizing Valve 6 EA. $1,500 $9,000 

6 F&I 6” Ell 10 EA. $700 $7,000 

7 F&I 3/4” Air Release Valve 3 EA. $2,000 $6,000 

8 Asphalt Trench Paving 3,000 SQ. 
FT. $8.00 $24,000 

9 Utility Locating L.S. − $26,000 

10 Prepare SWPPP & DCP L.S. − $4,000 

11 Implement Permits, SWPPP & 
DCP L.S. − $20,000 

12 Road Crossings 5 EA. $5,000 $25,000 

     CONSTRUCTION SUB-TOTAL         $ 542,500 
     CONTINGENCY (15%)          $   81,375 
     CONSTRUCTION TOTAL          $ 623,875
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The proposed conveyance facilities do not include the cost for the 

connector pipeline between Yettem and Seville. It is proposed that the 

pipeline be constructed as part of the distribution system improvements for 

Seville and, therefore, is not part of the NTCRSWTP Project. There have also 

been discussions on potential projects for East Orosi Community Services 

District, Sultana Community Services District and the Monson Area. Pipelines 

constructed as part of these additional projects would reduce the cost of the 

conveyance facilities listed in the report. This reduction in the NTCRSWTP 

cost would benefit those communities and possibly all of the Seven 

Communities by reducing the overall project cost for the NTCRSWTP.  

The cost estimates prepared do not include the installation of fire 

hydrants along the conveyance pipelines. If fire protection facilities are to be 

an element of the project, then the cost of the fire hydrants will need to be 

added to the total project cost. Since the conveyance facilities are outside of 

the boundaries for the Seven Communities being served, a method for 

payment and maintenance of the fire hydrants will need to be developed. This 

will be the same for the individual services along the conveyance pipelines. 

While it is recommended that the existing potable water users along the 

pipeline alignments be connected to the conveyance facilities, a method of 

payment for the individual water service installation, monthly meter reading, 

billing and maintaining of each individual service will need to be developed.  

Within the existing Seven Communities there are various levels of fire 

flow being provided. (Currently Monson does not have a community water 

system to provide any type of fire flow). Fire flow is a significant factor when 

designing facilities to serve a single community. Using peak hour demands for 

the Seven Communities provides some fire flow capacity within an individual 

community (unless it is proposed to assume a fire occurs in each community 
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at the same time). Orosi Public Utility District, Cutler Public Utility District, and 

possibly Sultana Community Services District have wells within the Districts 

that can provide fire flow. Orosi Public Utility District also has an existing 

ground level storage tank. Yettem has a well and water storage tank. 

Depending on the final water system design for Seville, a storage tank may 

also be provided in Seville. During the final design and after a determination 

has been made of both the installation of any additional wells and the location 

of such groundwater supplies, the requirement for fire flow should be further 

evaluated. 
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5 OPERATION AND MAINTENANCE COSTS 

5.1 Surface Water Treatment Plant  
The operation of the surface water treatment plant will require skilled 

personnel that have the training and knowledge to operate the plant. The 

plant operations will require chemical addition to enhance the 

coagulation/filtration operations, disinfection addition and corrosion control. It 

is expected that the lead operator for the plant will be required to hold a T3 

license. The actual license requirement has not been determined. In the 

review comments of the Draft Report, there was discussion that a T4 operator 

may be required. This classification level for the operator will be difficult to 

staff and retain. The labor costs contained in the operations budget will also 

increase. In addition to the lead operator, the support operator(s), which will 

work under the lead operator, will also need to be properly licensed to operate 

the surface water treatment plant.  

While a water treatment plant of this size will need qualified operators 

to oversee and operate the plant, the operators will not need to man the water 

treatment plant on a full time basis. A SCADA system has been included in 

the estimated water treatment plant construction costs. With a plant SCADA, 

monitoring of the plant operations can be done at any time from remote 

locations. The operators will need to make daily inspections of the treatment 

plant, conduct calibration procedures and adjust the chemical addition, 

maintain adequate chemical supplies, interact with the CDPH (SWRCB) 

personnel and prepare the operational reports.  

For purposes of evaluating the NTCRSWTP in this report, the most 

efficient and cost effective model for operating the surface water treatment 

plant has been presented. While full time operators will not be required to be 

on site at all times, the plant will require multiple operators to provide 
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adequate coverage of the normal plant operations, weekends, holidays, sick 

time and emergency operations. There will also be events that will require 

multiple personnel to provide proper operator safety and/or will be necessary 

to maintain compliance with OSHA standards. Typically, small water 

treatment plants have difficulty in securing the labor resources that are 

necessary to provide this type of coverage.  

In preparing the operations budget for the NTCRSWTP we have used 

a model that we expect would be the most cost effective for the customers 

being served by providing the most efficient plan of operation. This model 

proposes utilizing the Alta Irrigation District as the operator of the surface 

water treatment plant. Such a model should provide a substantial cost 

savings to the individual communities and also provides the most complete 

coverage for the water treatment plant operations.  

The licensed water treatment plant operators will devote the time 

required to operate the water treatment plant, with the remainder of their work 

schedules being allocated to irrigation district functions. This allows the plant 

to have access to qualified operators, when needed, while not burdening the 

water treatment plant budget with the entire cost of those same personnel for 

the remainder of the work week. 

While this management model acknowledges that the operators will 

have other job duties, their primary responsibility will be overseeing and 

operating the surface water treatment plant. As needs dictate, the operators 

will be directed to operations at the water treatment plant, but they will be 

instructed that the water treatment plant is their first priority over all other job 

duties. This delineation of job priorities will be included in the job description 

for the water treatment plant operator position and supported by the 

management staff. This job description will not be any different than other 

small water systems where the operators have additional task assignments in 
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their normal work schedule. Time sheets should be maintained to accurately 

allocate operator hours between the actual time spent on work performed at 

the water treatment plant and the time devoted to other irrigation district 

activities. Using the Alta Irrigation District staff will also ensure that an 

adequate labor force is available to cover those situations when multiple 

employees are required to meet safety standards or perform emergency 

repairs. The Alta Irrigation District also has equipment, such as backhoes, 

that would be available to do normal or emergency repairs and maintenance. 

Other forms of operational models can also be considered, but it is expected 

that they will result in increased costs for the communities being served. 

Based on their level of certification, experience and work schedules, it 

might be possible to utilize existing operators from the Seven Communities to 

some extent. Primarily, this level of support would be as a backup or 

supporting staff for the NTCRSWTP. Such an arrangement always brings to 

light the potential liability issues and compensation for the personnel provided 

by the other agencies. Another limitation is that the NTCRSWTP operations 

must always be first priority. This may be a difficult commitment for the staff 

of the other agencies to make, since their existing duties in maintaining the 

water systems for the individual Seven Communities may not allow them to 

provide that level of response and support.  

The operations of the water treatment plant would also be connected 

to the Alta Irrigation District’s existing SCADA system. This will allow the plant 

operations to be continuously monitored remotely by the operators through 

their handheld devices at any time and location, while also being monitored 

by the SCADA supervisor at the Alta Irrigation District’s main office.  

In TABLE 5.1-1, OPERATIONAL EXPENSE BUDGET, we have 

prepared an estimate for the annual expenses involved with operating the 

surface water treatment plant. The annual expense for operations includes 
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the estimated cost for the various line items contained in the budget. The 

Friant-Kern Canal will be utilized for transporting the raw water supply to the 

water treatment plant. This will necessitate the payment of fees to the United 

States Bureau of Reclamation and the Friant Water Authority for pumping into 

the canal and conveying the water through the canal. The budget also 

provides for a two (2) percent contingency factor. The labor element included 

in the budget uses the model that was previously discussed.  

In preparing an operational budget, adequate funding will need to be 

provided for the replacement of items as they wear out. The useful life of 

equipment varies according to the particular item, with equipment such as 

pumps having a shorter useful life in comparison to concrete structures, for 

example. Based on the initial cost of an item and the useful life assigned to it, 

an annual depreciation value will need to be determined. The total annual 

depreciation for the surface water treatment plant, computed in this manner, 

is projected to be $291,100 as shown in TABLE 5.1-2, DEPRECIATION 

SCHEDULE, SURFACE WATER TREATMENT. Funding depreciation each 

year in the amount shown should provide sufficient funds to replace the 

various items listed in the Depreciation Schedule as they wear out and are in 

need of replacement.  

Funding a depreciation account in an annual amount of $291,100 

would be what is referred to as fully funded depreciation. Typically, districts 

do not budget for a fully funded depreciation account, but instead fund a 

portion of the total. The actual annual amount of depreciation to be included 

in an Operations & Maintenance Budget is set by the governing board of a 

particular district. Typically, the depreciation is in the range of twenty-five (25) 

percent to seventy-five (75) percent of the fully funded depreciation amount. 

For the purposes of the NTCRSWTPS, we have utilized an annual 

depreciation equal to fifty (50) percent of the full depreciation amount or  
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TABLE 5.1-1 
OPERATIONAL EXPENSE BUDGET<1 

2300 ACRE FEET 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

EXPENSE BUDGET 

POWER $180,000 

INSURANCE $20,000 

SUPPLY $460,000 

USBR $58,900 

FWA $27,600 

CHLORINE $17,000 

CHEMICALS $69,000 

WATER TESTING $11,000 

SWRCB (CDPH) FEES $5,000 

PROFESSIONAL SERVICES $18,000 

DIRECTOR FEES $6,300 

OFFICE  EXPENSES $7,200 

COMMUNICATIONS $3,000 

LABOR $102,000 

VEHICLES $8,000 

VEHICLE FUEL AND MAINTENANCE  $4,000 

SUPPLIES  $2,000 

REPAIRS AND MAINTENANCE $5,000 

CONTINGENCIES $19,000 

   TOTAL OPERATIONAL BUDGET   $1,023,000 
 
 

Note: 
<1  Does not include depreciation for replacement reserve 
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TABLE 5.1-2 
DEPRECIATION SCHEDULE 

SURFACE WATER TREATMENT PLANT 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

ITEM 
NO. DESCRIPTION AMOUNT YEARS ANNUAL 

DEPRECIATION 

1 Mobilization & 
Demobilization $150,000 N/A -- 

2 Clearing & Grubbing $30,000 N/A -- 

3 Sheeting & Shoring $20,000 N/A -- 

4 F&I Canal Turnout $525,000 70 $7,500 

5 F&I Clarifier $1,100,000 70 $15,700 

6 F&I Filter Structure $960,000 70 $13,700 

7 F&I Valve Room $600,000 70 $85,700 

8 F&I Treatment 
Equipment $540,000 20 $27,000 

9 F&I Pumps $280,000 15 $16,700 

10 F&I Pump Manifolds $425,000 70 $6,000 

11 F&I Clarifier Manifolds $80,000 70 $1,100 

12 F&I Filter Piping $205,000 70 $2,900 

13 F&I Piping $675,000 70 $9,600 
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TABLE 5.1-2 
DEPRECIATION SCHEDULE 

SURFACE WATER TREATMENT PLANT 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY  
(continued) 

 

14 F&I Hydropneumatic 
Tank $130,000 40 $3,300 

15 F&I System Meter & 
Vault $35,000 30 $1,200 

16 F&I Backwash Water 
Ponds $415,000 N/A -- 

17 F&I Sludge Dewatering 
Beds $300,000 30 $10,000 

18 F&I Water Storage 
Tank & Foundation $1,400,000 50 $28,000 

19 F&I Building $475,000 70 $6,800 

20 F&I Site Improvements $210,000 N/A -- 

21 F&I Fence $50,000 30 $1,700 

22 F & I Electrical, 
SCADA, & Controls $1,000,000 20 $50,000 

23 F & I Emergency 
Generator $125,000 30 $4,200 

         TOTAL $291,100 
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$145,550. The interest generated on the money placed in the depreciation 

fund will be maintained in that fund. 

Theoretically, with a fully funded budget line item for depreciation, 

there should be sufficient funds available when an item wears out to replace 

it. Funding at a fifty (50) percent level of the fully funded depreciation amount 

would require the agency to obtain a loan for the remaining share of the 

replacement cost of a particular item. The useful lives for the items shown in 

TABLE 5.1-2 vary from fifteen (15) to seventy (70) years. During the first year 

after project completion, the construction improvements are warranted by the 

contractor. After the contractor warranty period, it is anticipated that the initial 

replacement for any of the major items would be approximately fourteen (14) 

years later. Considering the initial warranty provided by the contractor and the 

expected useful life for the various items, the governing board may want to 

consider phasing in any recommended level of depreciation funding. An 

example might be to incrementally increase the annual funded depreciation 

over a three year period. This would help reduce the initial impact on the 

water rates for the residents being served by the new surface water treatment 

plant.   

The Water Bond Law that was recently passed by the voters includes 

funding of the operation and maintenance costs for Disadvantaged 

Communities. While the extent of the funding and the time period that might 

be associated with the funding being made available are not known at this 

time, it is recommended that funding for operation and maintenance costs on 

the surface water treatment plant be pursued from the Water Bond Law. 

The estimated annual operational cost for each agency is shown in 

TABLE 5.1-3, PROJECTED AGENCY OPERATIONAL EXPENSE. The 

percentages used in distributing the costs are from TABLE 1.5-2. Inclusion of 

the funded depreciation reserve at a fifty (50) percent level would increase the 
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projected monthly rates by 14.2 percent ($291,100 x 0.5 ÷ $1,023,000). The 

total projected monthly operational cost, along with depreciation funding at 

the fifty (50) percent level for the surface water treatment plant, are shown in 

TABLE 5.1-4, PROJECTED AGENCY MONTHLY CHARGE FOR 

OPERATIONAL EXPENSES AND DEPRECIATION RESERVE, for each 

community. This monthly charge is based on the number of CDPH (SWRCB) 

service connections previously listed in TABLE 2.2-1.  
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TABLE 5.1-3 

PROJECTED AGENCY OPERATIONAL EXPENSE <1 
2300 ACRE FEET 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY % COST 

CUTLER PUBLIC UTILITY 
DISTRICT 

40.4 $413,292 

OROSI PUBLIC UTILITY DISTRICT 41.8 $427,614 

SULTANA COMMUNITY SERVICES 
DISTRICT 

7.1 $72,633 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 

5.1 $52,173 

SEVILLE (Zone of Benefit No. 1) 2.6 $26,598 

YETTEM (Zone of Benefit No. 1) 2.3 $23,529 

MONSON AREA 0.7 $7,161 

 
 

Note: 
<1: Does not include depreciation for replacement reserve 
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TABLE 5.1-4 
PROJECTED AGENCY MONTHLY CHARGE FOR 

OPERATIONAL EXPENSES AND DEPRECIATION RESERVE 
2300 ACRE FEET 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY OPERATIONAL 
COST 

DEPRECIATION 
FUND <1 

MONTHLY 
CHARGE<2 

CUTLER PUBLIC 
UTILITY DISTRICT 

$413,292 $58,687 $32.29 

OROSI PUBLIC 
UTILITY DISTRICT 

$427,614 $60,721 $18.53 

SULTANA 
COMMUNITY 
SERVICES DISTRICT 

$72,633 $10,314 $38.40 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

$52,173 $7,409 $46.84 

SEVILLE (Zone of 
Benefit No. 1) 

$26,598 $3,777 $33.75 

YETTEM (Zone of 
Benefit No. 1) 

$23,529 $3,341 $34.45 

MONSON AREA $7,161 $1,017 $34.08 

 
 
 

Notes: 
<1  Providing depreciation at 14.2% of operational cost 
<2  Based on service connections shown in TABLE 2.3-1. 
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5.2  Water Conveyance Facilities  
The operational and maintenance costs for the conveyance facilities 

will be minimal. The pipelines are installed underground and do not require 

significant maintenance. The sectionalizing valves should be exercised on a 

regular basis. It is recommended that every year one-third of the valves are 

exercised. On that frequency, all of the valves will be exercised every three 

years. A log should be maintained on when the exercising of each valve in the 

system was completed, along with any leaks, repairs or underground 

construction activities adjacent to the pipelines. 

The pipeline alignments should also be driven a minimum of once a 

week. During this inspection any leaks should be noted and repaired, 

activities along the pipeline should be noted and any disturbance to the 

ground in the vicinity of the pipelines should be investigated. Periodically, 

there will be notices from USA requesting the marking of the existing 

underground pipelines. The frequency of occurrence for these requests is not 

known. Due to the location of the pipelines, it is expected that there will not be 

a significant number of requests received for locating and marking of the 

conveyance facilities. 

While conducting the inspections along the pipeline alignment, the 

operator will also need to read the master water meters serving each 

community on a monthly basis. The scheduled bacteriological sampling of the 

conveyance facilities should be coordinated with the pipeline monitoring 

activities.  

It is anticipated that the cost for labor and vehicle usage to accomplish 

the operating, maintaining and monitoring on the pipeline will be in the range 

of $10,000 per year. In addition, the annual bacteriological testing is expected 

to be approximately $5,000. This will result in an annual operation and 

maintenance budget for the conveyance facilities of approximately $15,000. 



NORTH TULARE COUNTY  
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

SECTION FIVE  

 

5-13 

In the future, as the water distribution system ages, it is expected that these 

operational and maintenance costs will increase. 

Similar to the water treatment plant facilities, a depreciation fund may 

be established for the water conveyance system. The useful life of the 

pipelines and appurtenances is longer than most of the components 

incorporated in the water treatment plant. The water meters are an exception 

and will need to be replaced on a more frequent basis of 15 to 20 years. 

Using a 60 year useful life period for all of the conveyance facilities and a total 

probable construction cost estimate of $8,438,189 provides a computed 

annual full depreciation amount of $140,636. Funding the depreciation 

account at the same fifty (50) percent level will require that $70,318 per year 

be placed in a restricted water conveyance facility depreciation account.  

The total budget for the water conveyance facilities, including both the 

operation and maintenance costs along with a depreciation account, is 

$85,318 per year. The estimated conveyance facility annual costs, which 

include an allocation for operation and maintenance costs based on each 

individual agencies percentage of the total probable construction cost for the 

conveyance facilities as previously shown in TABLE 4.3-23 and with the 

annual depreciation funding set at fifty (50) percent of full depreciation 

allocated according to the same percentages, are shown in TABLE 5.2-5, 

SUMMARY INDIVIDUAL AGENCY PIPELINE DEPRECIATION, 

OPERATION AND MAINTENANCE COSTS, for each of the Seven 

Communities. Based on the estimated total cost for conveyance facilities 

depreciation and the operation & maintenance costs as listed in TABLE 5.2-5 

and using the number of current service connections as shown in TABLE 

2.2-1, the estimated monthly changes are provided in TABLE 5.2-6, AGENCY 

ESTIMATED MONTHLY SERVICE CHARGE FOR OPERATING & 

MAINTAINING CONVEYANCE FACILITIES.  
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TABLE 5.2-5 
SUMMARY INDIVIDUAL AGENCY 

PIPELINE DEPRECIATION, OPERATION & MAINTENANCE COSTS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

COLUMNS 

A - D 

 

 

AGENCY 

COLUMN A COLUMN B COLUMN C COLUMN D COLUMN E 

PERCENTAGE 
OF PIPELINE 

TOTAL COST<1 

PIPELINE 
TOTAL 
COST<1 

FUNDED 
DEPRECIATION<2 

OPERATION & 
MAINTENANCE<3 TOTAL<4 

CUTLER 
PUBLIC 
UTILITY 
DISTRICT 

22.51% $1,900,013 $15,833 $3,377 $19,210 

OROSI PUBLIC 
UTILITY 
DISTRICT 

28.23% $2,382,653 $19,855 $4,235 $24,090 

SULTANA 
COMMUNITY 
SERVICES 
DISTRICT 

27.15% $2,291,610 $19,097 $4,073 $23,170 

EAST OROSI 
COMMUNITY 
SERVICES 
DISTRICT 

5.56% $469,395 $3,912 $834 $4,746 

SEVILLE (Zone 
of Benefit No. 1) 4.01% $338,843 $2,824 $602 $3,426 

YETTEM (Zone 
of Benefit No. 1) 3.48% $293,470 $2,446 $522 $2,968 

MONSON 
AREA 

9.03% $762,205 $6,352 $1,355 $7,707 

 
Notes: 
<1  From TABLE 4.3-23 
<2  Column B x 0.5÷60 
<3  $15,000 x Column A 
<4  Column C + Column D 
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TABLE 5.2-6 
AGENCY ESTIMATED MONTHLY SERVICE CHARGE FOR  
OPERATING & MAINTAINING CONVEYANCE FACILITIES 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 

AGENCY ANNUAL 
COST 

MONTHLY SERVICE CHARGE<1 

FUNDED 
DEPRECIATION 

OPERATION & 
MAINTENANCE 

CONVEYANCE 
FACILITY 

TOTAL 

CUTLER PUBLIC 
UTILITY DISTRICT $19,210 $1.08 $0.23 $1.31 

OROSI PUBLIC 
UTILITY DISTRICT $24,090 $0.75 $0.16 $0.91 

SULTANA 
COMMUNITY 
SERVICES DISTRICT 

$23,170<2 $8.84 $1.89 $10.73 

($8.10<3) 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

$4,746 $3.08 $0.66 $3.74 

SEVILLE (Zone of 
Benefit No. 1) $3,426 $2.54 $0.67 $3.21 

YETTEM (Zone of 
Benefit No. 1) $2,968 $3.14 $0.67 $3.81 

MONSON AREA $7,707<2 $26.47 $5.65 $32.12 
($17.55<3) 

 
Note: 
<1 Based on number of service connections shown in TABLE 2.3-1. 
<2 Annual cost would increase with the additional connections listed below. 
<3  Estimated cost based on 41 connections for Monson and 246 connections for 

Sultana Community Services District per discussion that follows on Page 5-20. 
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The costs previously described do not include the costs for providing 

service to those residents residing outside of the Seven Communities. The 

cost for maintaining the individual water services and backflow prevention 

devices (if required), reading the meters, along with the billing and collecting 

monthly water charges from the owners in these areas will be charged directly 

to those individual customers connecting to the potable water system. The 

most efficient and cost effective method for serving potable water to residents 

located outside of the Seven Communities is for them to become customers 

of the Alta Irrigation District. All of the potential connections are located within 

the District’s boundary. The Alta Irrigation District is already established and 

has an existing mechanism for billing and collecting water payments. This 

recommendation would eliminate any need for incurring the additional 

overhead costs associated with a new, overlying agency to serve these 

individual service connections.  
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5.3 Sultana Community Services District and Monson Area Discussion 

In reviewing the monthly service charges previously shown in TABLE 

5.2-6, the charges for both the Sultana Community Services District and the 

Monson Area are considerably higher than for the remaining agencies. The 

reason for this variation is the cost of the dedicated pipelines that serve 

either/or both of these two agencies. Developing an additional water demand 

further west, such as for the City of Dinuba, that could share capacity in the 

conveyance facilities along Alignments F, J and K would reduce both the 

allocated capital cost along with the operation and maintenance costs for the 

pipelines that are currently shown to be paid solely by the two agencies. The 

reduction resulting from the sharing of the initial capital costs with another 

community would also be reflected in their operation and maintenance 

monthly costs that were listed in TABLE 5.2-6. 

The principal component driving the cost higher for Sultana Community 

Services District and the Monson Area can be attributed to the funded 

depreciation account for the conveyance facilities. As previously discussed in 

this SECTION, both the level of depreciation and the annual amount is set by 

the governing boards of each agency. If the depreciation account is not 

funded for the conveyance facilities portion of the project, then the monthly 

cost for Sultana Community Services District and the Monson Area would be 

considerably lower. By not funding depreciation the remaining agencies would 

also have some reduction in their monthly service charge, but it will not be as 

significant. The monthly charges without depreciation are shown in TABLE 

5.3-1, AGENCY ESTIMATED MONTHLY SERVICE CHARGE FOR 

OPERATING & MAINTAINING CONVEYANCE FACILITIES EXCLUDING 

FUNDED DEPRECIATION. The total estimated monthly conveyance facility 

charge previously shown in TABLE 5.2-6 is also shown within the [ ] in TABLE 

5.3-1. In reviewing TABLE 5.3-1, the projected monthly rates could be  
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TABLE 5.3-1 
AGENCY ESTIMATED MONTHLY SERVICE CHARGE FOR  
OPERATING & MAINTAINING CONVEYANCE FACILITIES 

EXCLUDING FUNDED DEPRECIATION 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

AGENCY 
OPERATION & 

MAINTENANCE ANNUAL 
COST 

MONTHLY 
SERVICE 

CHARGE <1 

CUTLER PUBLIC UTILITY 
DISTRICT $3,377 $0.23     

[$1.31] 

OROSI PUBLIC UTILITY DISTRICT $4,235 $0.16      
[$0.91] 

SULTANA COMMUNITY SERVICES 
DISTRICT $4,073 $1.89   

[$10.73] 

EAST OROSI COMMUNITY 
SERVICES DISTRICT $834 $0.66     

[$3.74] 

SEVILLE (Zone of Benefit No. 1) $602 $0.67     
[$3.21] 

YETTEM (Zone of Benefit No. 1) $522 $0.67      
[$3.81] 

MONSON AREA $1,355 $5.65   
[$32.12] 

Notes: 
<1  Based on number of service connections shown in TABLE 2.3-1. 
[ ] Total including the funded depreciation from TABLE 5.2-6. 
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reduced considerably for both Sultana Community Services District and the 

Monson Area if the entire depreciation component for the conveyance 

facilities was not funded. Such a decision would result in the two agencies 

being without the necessary funds to replace or undertake major repairs to 

the conveyance facilities. They would need to search out and obtain funding 

from other sources to complete any major repairs. 

As previously stated, the relative charges for operation & maintenance 

are higher for the Sultana Community Services District and the Monson Area 

than for the remaining agencies, due to the amount of pipeline required to 

serve them. As shown on FIGURE 4.3-1, Alignment F serves both the 

Sultana Community Services District and the Monson Area, but none of the 

remaining agencies. Alignment J serves only Sultana Community Services 

District and Alignment K only the Monson Area. These alignments represent 

approximately 31,600 linear feet of pipeline that will be used to serve only one 

or both of these two communities. TABLE 4.3-23 prorates the share of the 

pipeline costs for all of the individual alignments among the Seven 

Communities. From this TABLE, alignments F and J account for 84.9 percent 

of the operation & maintenance cost for the conveyance facilities assigned to 

Sultana Community Services District and Alignments F and K account for 

95.5 percent of the Monson Area costs. Deleting the operation & maintenance 

costs in TABLE 5.3-1 for those three (3) alignments would reduce their 

monthly costs to 29 cents and 25 cents, respectively. The costs for Sultana 

Community Services District and the Monson Area would then be in line with 

the amounts shown in TABLE 5.3-1 for the remaining communities.  

Included within the projected operation & maintenance charges for 

East Orosi Community Services District, Seville and Yettem Areas are the 

dedicated pipelines that serve only those three agencies. For East Orosi 

Community Services District, this is Alignment D, and for the Seville and 
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Yettem Areas it is Alignment G. Any reduction in the monthly charges for 

these communities  will not be as significant, because the relative lengths of 

footage that the dedicated alignments represent is not as great as for Sultana 

Community Services District and the Monson Area.  

Recent information provided from the Community Water Center list the 

number of service units in Sultana Community Services District as 246 and 

for the Monson Area 41. Increasing the number of service connections will 

typically reduce the monthly cost for an individual user.  

Information regarding the extent that the additional connections will 

impact the water allocations shown in SECTION ONE for Sultana Community 

Services District or the Monson Area has not been provided. Without that 

information, the calculations previously used in preparing the cost allocations 

cannot be updated. It is expected that with the small increase in water supply 

required (if any at all, depending on the requests from the two areas) there 

would not be any major changes to the facilities being proposed. Therefore, 

we have reviewed each of the components making up the estimated monthly 

charges to evaluate the potential impact to the projected rates when 

consideration is given to the additional service connections. 

We have estimated that for the water treatment plant component of the 

cost, 79.4% of the treatment costs are variable depending on the quantity of 

water being provided. These variable items include power, water supply, 

chemicals, etc. Therefore, an increase in the number of connections 

(assuming the additional water supply required is increased proportionally) 

would result in a proportional cost increase for those items and would not 

have an impact on the projected rates. The remaining budget items (20.6%) 

are fixed costs for the plant, such as insurance. The fixed cost portion of the 

monthly charge per connection will be reduced as additional services are 

added to the system. Accounting for the additional connections without 
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revising the entire analysis previously done in the NTCRSWTPS to 

encompass these two changes in the number of connections, the 

corresponding savings in the monthly charges are estimated to be as follows: 

Sultana Community Services District - $1.76 

Monson Area - $3.03 

The conveyance facilities costs were discussed in SECTION FOUR 

and are further detailed in TABLE 4.3-23 for the various pipeline alignments 

identified as Alignment A – Alignment K. The share of the costs for 

Alignments A, B, E and I attributed to Sultana Community Services District 

and the Monson Area would increase proportionately according to the 

additional capacity allocation that would be required. For the purpose of this 

analysis, the increase in flow rates for these pipeline segments are assumed 

to increase proportionately according to the number of additional connections. 

Without performing additional hydraulic calculations for these pipelines, it is 

not expected that the size of these pipelines used in the NTCRSWTP Report 

would need to be increased to accommodate the additional flow requirement. 

This assumption is based on the proposed sizes of the pipelines shown in 

SECTION FOUR and the small increase in flow that would be required to 

accommodate the additional connections.   

Alignment F serves only the Sultana Community Services District and 

the Monson Area. The revised number of connections would increase the 

Monson Area share in this pipeline to 14 percent vs. 9.1 percent in the initial 

analysis and similarly the Sultana Community Services District share would 

drop to 86 percent from 90.9 percent. The Monson Area would, therefore, see 

an increase in their share of capacity along with also an increase in their 

share of the cost for this segment of the conveyance facilities.  
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The cost for Alignment K is allocated solely to the Monson Area and 

the monthly cost component per connection would be reduced with the 

additional services. The total cost of the conveyance facilities for the Monson 

Area is estimated to increase from the $762,205 shown in TABLE 4.3-23 to 

$854,294. The estimated monthly charge would be expected to decrease by 

$14.57 per month to $17.55 per month versus the $32.12 shown in TABLE 

5.2-6 with the additional connections. 

As previously discussed for the Monson Area, with the increase in the 

number of dwelling units the prorata share of the cost for Alignments A, B, E 

and I will increase for Sultana Community Services District. The share of the 

cost assigned to Sultana Community Services District for Alignment F, which 

is shared with the Monson Area, will decrease to 86 percent from 90.9 

percent. It is expected that the total monthly costs for the conveyance 

facilities will be reduced by $2.63 per month to $8.10 versus the $10.73 listed 

in TABLE 5.2-6.  

The above are estimated changes in the monthly charges as a result of 

the additional connections. A revised cost analysis for each element of the 

NTCRSWTPS was not prepared.  
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6 SENSITIVITY ANALYSIS OF LOAN/GRANT RATIO FOR 
INFRASTRUCTURE IMPROVEMENTS 

6.1 Loan Repayment and Impacts on Service Charges 

As discussed in SECTION FOUR, the estimated total cost for the 

surface water treatment plant and conveyance facilities is $23,868,455. 

Based on the 3,860 equivalent dwelling units listed in TABLE 2.2-1, the 

capital cost component per unit is $6,184. This is a reasonable cost for 

providing potable water to the residents. One reason that a project of this 

magnitude can be obtained at such a reasonable value is due to the regional 

aspects of the proposed NTCRSWTP. This regionalization combines seven 

separate communities, allowing the net overall project cost assigned to each 

agency to be reduced through the sharing of construction costs.  

The Seven Communities being served by the NTCRSWTP are all 

small Disadvantaged Communities (DAC). Even though the $6,184 per unit is 

a reasonable cost, financing the total cost for these improvements through a 

loan will be a financial hardship for the residents of the Seven Communities to 

repay. It is recommended that grant funding from all sources be pursued to 

reduce the financial impact that any increase in water rates will have on the 

water users. Potential funding sources for the proposed improvements are 

CDPH (SWRCB) SRF/or Water Bond, USDA Rural Development and the 

Upper Kings Basin IRWMP. A Water Bond was placed on the California ballot 

with the election held in November, 2014. The Water Bond passed, and 

provides up to $20,000,000 for a DAC regional water project that will furnish 

safe drinking water to the residents.  

We have evaluated two different funding options. The first option 

includes a $20,000,000 grant with the remainder of the project cost being 
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funded through a loan provided by CDPH (SWRCB) that will be repaid over 

30 years at zero percent interest. Tables have been prepared outlining each 

agency’s obligation for the loan repayment including the funding of a ten (10) 

percent loan reserve and the corresponding monthly service fee associated 

with such a loan. The projected monthly service fee is based on the number 

of connections listed for each agency as shown in TABLE 2.2-1. With a 

$20,000,000 grant, the loan component would be $3,868,455. The distribution 

of the loan between the conveyance facilities and the surface water treatment 

plant is 43.72 percent and 56.28 percent, respectively. Based on the total cost 

for each of the two components using these percentages, the loan for the 

pipelines would be $1,691,289 and $2,177,166 for the surface water 

treatment plant portion. The water users will be obligated to repay the loan 

funding. The grant funded portion of the project would not be paid back.  

In TABLE 6.1-1, PIPELINE SUMMARY OF INDIVIDUAL AGENCY 

ANNUAL LOAN REPAYMENT, 30-YEAR @ 0% LOAN, each individual 

agency’s percentage of the loan is shown. The loan percentages are based 

on each agency’s share of the total pipeline costs as previously presented in 

TABLE 4.3-24. Based on those same percentages, a share of the loan and 

annual repayment amounts for the pipelines were determined. The annual 

loan repayment and corresponding monthly service fee are also shown in the 

Table 6.1-1. The total annual payment for the loan, including a funding 

agency requirement for a ten (10) percent loan reserve, would be $62,010. 

In TABLE 6.1-2, SURFACE WATER TREATMENT PLANT SUMMARY 

OF INDIVIDUAL AGENCY ANNUAL LOAN REPAYMENT, 30-YEAR @ 0% 

LOAN, a similar breakdown of each agency’s loan obligation is listed. As was 

done for the pipelines, the water treatment plant loan component was 

distributed among all of the agencies. The basis for the distribution of the loan  
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TABLE 6.1-1 
PIPELINE 

SUMMARY OF INDIVIDUAL AGENCY 
ANNUAL LOAN REPAYMENT 

30-YEAR @ 0% LOAN 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

LOAN 
FACTORS 

AGENCY 

AGENCY LOAN 
PERCENTAGE 

ANNUAL 
PAYMENT 

MONTHLY 
SERVICE FEE 

CUTLER PUBLIC UTILITY 
DISTRICT 22.41% $13,897 $0.95 

OROSI PUBLIC UTILITY 
DISTRICT 28% $17,364 $0.66 

SULTANA COMMUNITY 
SERVICES DISTRICT 26.81% $16,626 $7.70 

EAST OROSI 
COMMUNITY SERVICES 
DISTRICT 

5.73% $3,555 $2.79 

SEVILLE (Zone of Benefit 
No. 1) 4.22% $2,617 $2.91 

YETTEM (Zone of Benefit 
No. 1) 3.7% $2,295 $2.94 

MONSON AREA 9.12% $5,656 $23.57 

PROJECT TOTAL 99.99% $62,010 – 
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TABLE 6.1-2 

SURFACE WATER TREATMENT PLANT 
SUMMARY OF INDIVIDUAL AGENCY 

ANNUAL LOAN REPAYMENT  
30-YEAR @ 0% LOAN 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 
 

LOAN 
FACTORS 

 
AGENCY 

AGENCY LOAN 
PERCENTAGE 

ANNUAL 
PAYMENT 

MONTHLY SERVICE 
FEE 

CUTLER PUBLIC UTILITY 
DISTRICT 45.56% $36,370 $2.49 

OROSI PUBLIC UTILITY 
DISTRICT 33.95% $27,102 $1.03 

SULTANA COMMUNITY 
SERVICES DISTRICT 7.75% $6,187 $2.86 

EAST OROSI 
COMMUNITY SERVICES 
DISTRICT 

5.65% $4,510 $3.55 

SEVILLE (Zone of Benefit 
No. 1) 3.15% $2,515 $2.79 

YETTEM (Zone of Benefit 
No. 1) 2.79% $2,227 $2.86 

MONSON AREA 1.15% $918 $3.83 

PROJECT TOTAL 99.99% $79,829 – 
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was the percentage of the Total Cost shown in TABLE 4.2-2. The monthly 

service fee required to meet the loan obligation is also shown. The total 

annual payment for the surface water treatment plant portion of the loan 

including the ten (10) percent loan reserve would be $79,829. 

Similar tables have been prepared for a $3,868,455 loan provided 

through the USDA Rural Development. Repayment terms are based on a 

40-year loan and a DAC interest rate of 2.5 percent. The percentage of the 

loan assigned to the pipeline infrastructure and the water treatment plant are 

the same as listed previously. Each individual agency’s share is shown in 

TABLE 6.1-3, PIPELINE SUMMARY OF INDIVIDUAL AGENCY ANNUAL 

LOAN REPAYMENT, 40-YEAR @ 2.5% LOAN and TABLE 6.1-4, SURFACE 

WATER TREATMENT PLANT SUMMARY INDIVIDUAL AGENCY ANNUAL 

LOAN REPAYMENT, 40-YEAR @ 2.5% LOAN. The annual payment and 

monthly service fee, as for the 30-year SWRCB loan, includes a ten (10) 

percent loan reserve fund. 

TABLES 6.1-5 AND 6.1-6, SUMMARY OF INDIVIDUAL AGENCY 

MONTHLY SERVICE FEE WATER TREATMENT PLANT AND PIPELINE 

LOAN REPAYMENT list the monthly service fee components for the 

conveyance facilities and surface water treatment plant for each agency for 

both the 30-year (0%) and 40-year (2.5%) loan repayment alternates. The 

combined totals for the monthly loan repayments on both alternates are also 

shown in the Tables.  

A review of the monthly repayment components for each agency and 

the total of both components shows a relatively similar relationship for most of 

the agencies, except for Sultana Community Services District and the 

Monson Area. Both of these two (2) agencies have significantly higher loan 

repayments in comparison to the other communities. This disparity is driven 

by the cost for the additional quantity of pipeline required to serve the two (2)  
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TABLE 6.1-3 
PIPELINE 

SUMMARY OF INDIVIDUAL AGENCY 
ANNUAL LOAN REPAYMENT 

40-YEAR @ 2.5% LOAN 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

LOAN 
FACTORS 

AGENCY 

AGENCY LOAN 
PERCENTAGE 

ANNUAL 
PAYMENT 

MONTHLY 
SERVICE FEE 

CUTLER PUBLIC UTILITY 
DISTRICT 22.41% $16,610 $1.14 

OROSI PUBLIC UTILITY 
DISTRICT 28% $20,753 $0.79 

SULTANA COMMUNITY 
SERVICES DISTRICT 26.81% $19,871 $9.20 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 5.73% $4,247 $3.39 

SEVILLE (Zone of Benefit 
No. 1) 4.22% $3,128 $3.48 

YETTEM (Zone of Benefit 
No. 1) 3.7% $2,742 $3.52 

MONSON AREA 9.12% $6,760 $28.17 

PROJECT TOTAL 99.99% $74,111 – 
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TABLE 6.1-4 
SURFACE WATER TREATMENT PLANT 

SUMMARY OF INDIVIDUAL AGENCY 
ANNUAL LOAN REPAYMENT  

40-YEAR @ 2.5% LOAN 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 
 

LOAN 
FACTORS 

 
AGENCY 

AGENCY LOAN 
PERCENTAGE 

ANNUAL 
PAYMENT 

MONTHLY 
SERVICE FEE 

CUTLER PUBLIC UTILITY 
DISTRICT 45.56% $43,470 $2.97 

OROSI PUBLIC UTILITY 
DISTRICT 33.95% $32,392 $1.23 

SULTANA COMMUNITY 
SERVICES DISTRICT 7.75% $7,394 $3.42 

EAST OROSI COMMUNITY 
SERVICES DISTRICT 5.65% $5,391 $4.24 

SEVILLE (Zone of Benefit 
No. 1) 3.15% $3,005 $3.39 

YETTEM (Zone of Benefit 
No. 1) 2.79% $2,662 $3.41 

MONSON AREA 1.15% $1,097 $4.57 

PROJECT TOTAL 99.99% $95,411 – 
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TABLE 6.1-5 
SUMMARY OF INDIVIDUAL AGENCY 

MONTHLY SERVICE FEE 
SURFACE WATER TREATMENT PLANT AND PIPELINE LOAN REPAYMENT 

30-YEAR @ 0% LOAN 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

LOAN 
COMPONENTS 

 
 

AGENCY 

WATER 
TREATMENT 
PLANT LOAN 
REPAYMENT 

MONTHLY 
SERVICE FEE 

PIPELINE LOAN 
REPAYMENT 

MONTHLY 
SERVICE  

TOTAL MONTHLY 
LOAN 

REPAYMENT 

CUTLER PUBLIC 
UTILITY DISTRICT $2.49 $0.95 $3.44 

OROSI PUBLIC 
UTILITY DISTRICT $1.03 $0.66 $1.69 

SULTANA COMMUNITY 
SERVICES DISTRICT $2.86 $7.70 $10.56 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

$3.55 $2.79 $6.34 

SEVILLE (Zone of 
Benefit No. 1) $2.79 $2.91 $5.70 

YETTEM (Zone of 
Benefit No. 1) $2.86 $2.94 $5.80 

MONSON AREA $3.83 $23.57 $27.40 
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TABLE 6.1-6 
SUMMARY OF INDIVIDUAL AGENCY 

MONTHLY SERVICE FEE 
SURFACE WATER TREATMENT PLANT AND PIPELINE LOAN REPAYMENT 

40-YEAR @ 2.5% LOAN 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 

LOAN 
COMPONENTS 

 
 

AGENCY 

WATER 
TREATMENT 
PLANT LOAN 
REPAYMENT 

MONTHLY 
SERVICE FEE 

PIPELINE LOAN 
REPAYMENT 

MONTHLY 
SERVICE  

TOTAL 
MONTHLY LOAN 

REPAYMENT 

CUTLER PUBLIC 
UTILITY DISTRICT $2.97 $1.14 $4.11 

OROSI PUBLIC UTILITY 
DISTRICT $1.23 $.079 $2.02 

SULTANA COMMUNITY 
SERVICES DISTRICT $3.42 $9.20 $12.62 

EAST OROSI 
COMMUNITY SERVICES 
DISTRICT 

$4.24 $3.39 $7.63 

SEVILLE (Zone of Benefit 
No. 1) $3.39 $3.48 $6.87 

YETTEM (Zone of Benefit 
No. 1) $3.41 $3.52 $6.93 

MONSON AREA $4.57 $28.17 $32.74 
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communities. This is due to the geography of the area with both of these 

agencies being located the furthest distance from the Friant-Kern Canal. 

The additional distance requires a substantial amount of pipeline that is 

dedicated only for their combined and/or individual agency use. This is 

evident when comparing the percentage allocation difference between the 

pipeline costs and water treatment plant costs for each agency as shown in 

TABLE 6.1-1 and TABLE 6.1-2. The Sultana Community Services District’s 

percentage share of the total costs are 26.81% and 7.75% for the pipeline 

and water treatment plant, respectively. For the Monson Area, it is 9.12% and 

1.15%. The pipeline cost share is significantly higher than the water treatment 

plant portion for these two agencies. This difference is reflected in the higher 

monthly service fee listed for the pipeline portion versus the water treatment 

plant for both agencies in TABLE 6.1-1 and TABLE 6.1-2. The remaining 

communities do not experience this same level of variation between their 

pipeline and water treatment plant monthly service fees for loan repayment.  

Extension of the NTCRSWTP Service Area further to the west, such as 

to serve the City of Dinuba, would provide a financial benefit for both 

communities by providing additional partners to share in the cost for each 

segment of pipeline, which is currently being used solely by Sultana 

Community Services District and/or the Monson Area. Overall, such an 

extension of potable water service would result in a reduction of the Sultana 

Community Services District and Monson Area conveyance facility 

infrastructure costs.  

In lieu of splitting the loan/grant funding in accordance with the ratio of 

the water treatment plant costs to the conveyance facility costs, an alternate 

distribution method would be to grant fund the conveyance facilities and 

assign the loan component of $3,868,445 to the surface water treatment 

plant. Using this procedure, the loan commitment and the entire loan 
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repayment would be proportioned between the Seven Communities according 

to their individual percentages of water treatment plant capacity. The total 

annual payments along with the projected monthly service fees for the 30-

year @ zero percent interest and for the 40-year @ 2.5 percent interest loans 

for this alternative are shown in TABLE 6.1-7, SUMMARY OF INDIVIDUAL 

AGENCY MONTHLY SERVICE FEE WITH LOAN ON SURFACE WATER 

TREATMENT PLANT ONLY 30-YEAR @ 0% LOAN; 40-YEAR @ 2.5% 

LOAN. 

Comparisons of the computed total monthly fees based on TABLES 

6.1-5, 6.1-6 and 6.1-7 are shown in TABLE 6.1-8, COMPARISON OF 

INDIVIDUAL AGENCY SURFACE WATER TREATMENT PLANT AND 

PIPELINES LOAN REPAYMENT METHODS. In reviewing Table 6.1-8, the 

major impacts between the two methods for distributing the costs for each 

agency using two different funding sources becomes evident. The magnitude 

of the impacts on the loan repayment component of the estimated water rate 

for each individual agency by changing the loan/grant percentages between 

the water treatment plant and the conveyance facilities can best be visualized 

by studying the Agency Loan Percentage column in Table 6.1-1 and Table 

6.1-2. Those agencies with the highest differential between the pipeline and 

water treatment plant percentages will have the greatest reduction in that 

element of the water rate structure. The primary impacts occur in the lowering 

of the rates for Sultana Community Services District and the Monson Area. 

Utilizing this method of loan allocation, the Orosi Public Utility District and 

Cutler Public Utility District would have a small increase in their monthly 

service charge, while the remaining communities would experience a slight 

reduction in rates. 
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TABLE 6.1-7 

SUMMARY OF INDIVIDUAL AGENCY 
MONTHLY SERVICE FEE WITH LOAN ON  

SURFACE WATER TREATMENT PLANT ONLY 
30-YEAR @ 0% LOAN; 40-YEAR @ 2.5% LOAN 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 
 

LOAN 
FACTORS 

 
 
 
AGENCY 

AGENCY LOAN 
PERCENTAGE 

ANNUAL PAYMENT MONTHLY SERVICE 
FEE 

30-YEAR 
@ 0% 
LOAN 

40-YEAR 
@ 2.5% 
LOAN 

30-YEAR 
@ 0% 
LOAN 

40-YEAR 
@ 2.5% 
LOAN 

CUTLER PUBLIC 
UTILITY DISTRICT 45.56% $64,622 $77,234 $4.42 $5.28 

OROSI PUBLIC 
UTILITY DISTRICT 33.95% $48,154 $57,553 $1.83 $2.18 

SULTANA 
COMMUNITY 
SERVICES DISTRICT 

7.75% $10,993 $13,138 $5.09 $6.08 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

5.65% $8,014 $9,578 $6.30 $7.53 

SEVILLE (Zone of 
Benefit No. 1) 3.15% $4,468 $5,340 $4.96 $5.93 

YETTEM (Zone of 
Benefit No. 1) 2.79% $3,957 $4,730 $5.07 $6.06 

MONSON AREA 1.15% $1,631 $1,950 $6.80 $8.13 

PROJECT TOTAL 99.99% $141,839 $169,522 –- –- 

 
Note:  
All project loan assigned to water treatment plant. 
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TABLE 6.1-8 

COMPARISON OF INDIVIDUAL AGENCY 
SURFACE WATER TREATMENT PLANT AND PIPELINES 

LOAN REPAYMENT METHODS 
NORTH TULARE COUNTY 

REGIONAL SURFACE WATER TREATMENT PLANT STUDY 
 
 

LOAN 
FACTORS 

 
 
 
 
AGENCY 

TOTAL MONTHLY LOAN REPAYMENT 

TABLE 6.1-5 
PRORATED 

LOAN    

TABLE 6.1-6 
PRORATED 

LOAN    

TABLE 6.1-7 
LOAN ONLY ON WTP 

30 YEAR @ 
0% LOAN<1 

40-YEAR @ 
2.5% LOAN<1 

30-YEAR @ 
0% LOAN 

40-YEAR @ 
2.5% LOAN 

CUTLER PUBLIC 
UTILITY DISTRICT $3.44 $4.11 $4.42 $5.28 

OROSI PUBLIC 
UTILITY DISTRICT $1.69 $2.02 $1.83 $2.18 

SULTANA 
COMMUNITY 
SERVICES DISTRICT 

$10.56 $12.62 $5.09 $6.08 

EAST OROSI 
COMMUNITY 
SERVICES DISTRICT 

$6.34 $7.63 $6.30 $7.53 

SEVILLE (Zone of 
Benefit No. 1) $5.70 $6.87 $4.96 $5.93 

YETTEM (Zone of 
Benefit No. 1) $5.80 $6.93 $5.07 $6.06 

MONSON AREA $27.40 $32.74 $6.80 $8.13 

 
Note:  
<1  Loan prorated between conveyance facilities and water treatment plant. 
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6.2 ALTERNATIVE COST ALLOCATION METHODS 

As discussed in SECTION FIVE, the various components included 

within the estimated monthly cost structure will vary between the agencies 

based on water usage, number of services and the relative magnitude of 

conveyance facilities required to serve an individual community. The 

conveyance facilities do not only impact the capital cost component, but also 

have a major impact for some of the communities on the funded depreciation 

and operations and maintenance components of the monthly water charges. 

TABLE 6.2-1, SUMMARY OF INDIVIDUAL AGENCY TOTAL 

MONTHLY FEE<1 FOR VARIOUS OPTIONS, provides the estimated monthly 

charge for each of the Seven Communities for two different alternatives. The 

costs shown in Colum A include a proportional split on the loan/grant amounts 

between the water treatment plant and the conveyance facilities. In Column 

B, it is assumed that the entire cost for the conveyance facilities will be grant 

funded with any remaining grant applied to the water treatment plant cost. 

The remaining funding required for the construction of the surface water 

treatment plant is assumed to be the total estimated loan amount determined 

in SECTION FIVE. In reviewing the monthly amounts listed in Column A and 

Column B, there is little difference for the majority of the communities. The 

exceptions are For Sultana Community Services District and the Monson 

Area, where the estimates shown in Column B (conveyance facilities fully 

grant funded) are significantly lower.  

As discussed in the previous SECTIONS of the NTCRSWTPS, recent 

information has been received on the number of actual service connections 

located within Sultana Community Services District and the Monson Area. 

The updated numbers are greater than those used in preparing the 

NTCRSWTPS. An estimate was done on how the monthly charge for those  
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TABLE 6.2-1 

SUMMARY OF INDIVIDUAL AGENCY 
TOTAL MONTHLY SERVICE FEE<1 FOR VARIOUS OPTIONS 

NORTH TULARE COUNTY 
REGIONAL SURFACE WATER TREATMENT PLANT STUDY 

 
OPTIONS 

 
 
 
 
 
 
 
AGENCY 

COLUMN A<2 COLUMN B 

Includes water treatment plant 
operation & maintenance; funded 
depreciation on conveyance 
facilities and proportional split <3 

on loan/grant <4 between water 
treatment plant and conveyance 
facilities 

Column A with 
total loan<4 
amount for 
water treatment 
plant portion 
only 

Cutler Public Utility District $37.04 $38.02 

Orosi Public Utility District $21.13 $21.27 

Sultana Community Services 
District 

$59.69                                  
($55.30) 

$54.22                         
($49.83) 

East Orosi Community 
Services District $56.92 $56.88 

Seville (Zone of Benefit no. 
1) $42.66 $41.92 

Yettem (Zone of Benefit no. 
1) $44.06 $43.33 

Monson Area $93.60                                      
($76.00) 

$73.00                             
($55.40) 

 
Notes: 
<1  Based on number of service connections, shown in TABLE 2.3-1. 
<2  TABLE 5.1-4, TABLE 5.2-6, TABLE 6.1-1, TABLE 6.1-2. 
<3  Surface water treatment plant 56.28% and conveyance facilities 43.72%. 
<4  Loan repayment on $3,868.455 @ 0% interest for 30 years.  
( )  Revised estimate based on additional connections for Monson Area and Sultana 

CSD provided by Community Water Center. 
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two communities might be impacted. These estimates are shown by the dollar 

amount shown in (  ) for both Columns A and B of TABLE 6.2-1.  

The cost allocations for operation and maintenance that have been 

presented to this point are based on a distribution analysis that considers 

both water usage and the footage of conveyance facilities required to serve 

each community. At public meetings and also in the written comments 

received from Community Water Center, SWRCB-DDW and Self-Help 

Enterprises, it has been requested that an alternative method of allocating 

costs be considered (uniform cost allocation method). In this allocation 

procedure, the quantity of water and the conveyance facilities required would 

not be considered. All of the operation, maintenance, construction and loan 

repayment costs would be equally divided among each of the dwelling units.  

For the conveyance facilities component of the monthly charge the 

distance required to deliver water to an entity would not be considered in the 

uniform cost allocation method. This is referred to as a “postage stamp” 

method of cost distribution. Similarly, neither the quantity of water used nor 

the flow capacity required are considered in determining the monthly cost. 

This would be similar to a “flat rate” method of charging for water versus using 

a “metered rate” based on consumption.  

The repayment of the total loan amount of $3,868,455 would be 

distributed without any consideration being given to allocating the loan 

between the water treatment plant and the conveyance facilities components. 

The annual repayment of the loan is based on a 30-year loan @ 0% interest. 

Further discussion on the various loan repayment options were previously 

discussed in this SECTION of the NTCRSWTPS. For the uniform cost 

allocation method, the monthly charge for each service connection is 

estimated to be approximately $30.13. 
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Orosi Public Utility District is considering requesting a full water supply 

from the NTCRSWTP. This will increase the construction cost, which could 

increase the required loan amount (assuming a maximum of $20x106 in grant 

funding is available). The water purchase costs and the operations and 

maintenance costs will also increase. With the increase in overall costs, the 

distribution of costs based on a uniform allocation method will increase from 

the current estimated monthly charge of $30.13. 

 

















































































































































5. REFERENCE ATTACHMENTS 
 
H.  Addendum to Tulare County Regional Surface Water Treatment Plant Study 

(2015)    
  





























































































































































































































































































































































































































































































































































5. REFERENCE ATTACHMENTS 
 
I Map of Ponding Basins, (2015)  
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5. REFERENCE ATTACHMENTS 
 
J. Map of IRTC Flap Gates, Automatic Control Gates, Doppler-type flow meters, 

variable frequency drive pump, and magnetic flow meter & SCADA controlled 
facilities, (2015)  
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MEMORANDUM 
 
 
JULY 2, 2015 
 
 
TO:  Steering Committee 
  Valley Ag Water Coalition 
 
FROM: Bob Reeb, Executive Director 
  Valley Ag Water Coalition 
 
SUBJECT: Assembly Bill No. 1135 (Perea) 
 
 
BACKGROUND AND EXISTING LAW 
 

1. The Sustainable Groundwater Management Act (SGMA) requires all groundwater 
basins designated as high- or medium-priority basins by the Department of Water 
Resources that are designated as basins subject to critical conditions of overdraft 
to be managed under a groundwater sustainability plan or coordinated 
groundwater sustainability plans by January 31, 2020, and requires all other 
groundwater basins designated as high- or medium-priority basins to be 
managed under a groundwater sustainability plan or coordinated groundwater 
sustainability plans by January 31, 2022, except as specified (Section 10720.7). 

 
2. SGMA authorizes any local agency or combination of local agencies overlying a 

groundwater basin to elect to be a groundwater sustainability agency for that 
basin (Section 10723(a)). A combination of local agencies may form a 
groundwater sustainability agency by using any of the following methods: (1) a 
joint powers agreement, (2) a memorandum of agreement or other legal 
agreement, or (3) a water corporation regulated by the California Public Utilities 
Commission may join a groundwater sustainability agency if the local agencies 
approve (Section 10723.6). 

 
3. A groundwater sustainability agency must consider the interests of all beneficial 

uses and users of groundwater, as well as those responsible for implementing 
groundwater sustainability plans. These interests include, but are not limited to, 
all of the following: (1) Holders of overlying groundwater rights, including 
agricultural users and domestic well owners, (2) Municipal well operators, (3) 
Public water systems, (4) Local land use planning agencies, (5) Environmental 
users of groundwater, (6) Surface water users, if there is a hydrologic connection 
between surface and groundwater bodies, (7) The federal government, (8) 
California Native American tribes, (9) Disadvantaged communities, including, but 
not limited to, those served by private domestic wells or small community water 
systems, and (10) Entities that are monitoring and reporting groundwater 



elevations in all or a part of a groundwater basin managed by the groundwater 
sustainability agency (Section 10723.2). 

 
4. The groundwater sustainability agency must establish and maintain a list of 

persons interested in receiving notices regarding plan preparation, meeting 
announcements, and availability of draft plans, maps, and other relevant 
documents. Any person may request, in writing, to be placed on the list of 
interested persons (Section 10723.4) 

 
5. Prior to initiating the development of a groundwater sustainability plan, a 

groundwater sustainability agency shall make available to the public and the 
department a written statement describing the manner in which interested parties 
may participate in the development and implementation of the groundwater 
sustainability plan. The groundwater sustainability agency shall provide the 
written statement to the legislative body of any city, county, or city and county 
located within the geographic area to be covered by the plan. The groundwater 
sustainability agency may appoint and consult with an advisory committee 
consisting of interested parties for the purposes of developing and implementing 
a groundwater sustainability plan. The groundwater sustainability agency shall 
encourage the active involvement of diverse social, cultural, and economic 
elements of the population within the groundwater basin prior to and during the 
development and implementation of the groundwater sustainability plan (Section 
10727.8). 

 
 
PROPOSED LAW 
 
This bill would: 
 

1. Create the Kings River East Groundwater Sustainability Agency and would 
require the agency’s initial boundaries to be established by the boards of 
supervisors of the Counties of Fresno and Tulare after a noticed public hearing. 
 

2. Require the agency to elect to be a groundwater sustainability agency under the 
Sustainable Groundwater Management Act for that portion of the Kings Subbasin 
that lies within the boundaries of the agency and would require the agency to 
develop and implement a groundwater sustainability plan to achieve sustainable 
groundwater management within the territory of the agency.  
 

3. Specify the powers and purposes of the agency, which generally represent those 
powers and purposes that are granted to a groundwater sustainability agency 
under SGMA.  

 
4. Prescribe the composition of the 7-member board of directors of the agency. The 

agency would be governed by a board of directors that shall consist of seven 
members, as follows: (1) One member from Alta Irrigation District; (2) One 



member from the County of Fresno Board of Supervisors; (3) One member from 
the County of Tulare Board of Supervisors; (4) One member from the cities; (5) 
One member chosen from the members of the governing boards of the following 
special districts (A) Hills Valley Irrigation District, (B) Orange Cove Irrigation 
District and (C) Tri-Valley Water District; (6) One member chosen from the 
members of the governing boards of the following special districts that provide 
drinking water: (A) Cutler Public Utility District, (B) East Orosi Community 
Services District, (C) London Community Services District, (D) Orosi Public 
Utility District and (E) Sultana Community Services District; and (7) One 
member chosen by the other six board members to represent agricultural 
interests within the territory of the agency. This member shall reside and be 
actively and primarily engaged in production of agriculture within the territory of 
the agency. This member shall be selected from a list of at least five nominations 
submitted from the Fresno County Farm Bureau and the Tulare County Farm 
Bureau, acting jointly. 

 
a. The board members described in paragraphs (1), (2), and (3) above 

would be chosen by their respective governing boards from their board 
members whose districts or divisions over lie, at least in part, the 
territory of the agency. The board members described in paragraphs 
(5) and (6) above would be chosen at a public meeting where each 
special district is represented by the president or chair of its governing 
board. There would be an alternate for each board member, chosen in 
the same manner and by the same entity as the board member. The 
alternate member would act in place of the board member he or she is 
an alternate for in case of that board member’s absence or inability to 
act. The members would serve a four-year term of office. 

 
4. The board may adopt an ordinance to provide compensation to members of the 

board in an amount not to exceed one hundred dollars ($100) per day for each 
day’s attendance at meetings of the board or for each day’s service rendered as 
a member of the board by request of the board. The determination of whether a 
board member’s activities on any specific day are compensable shall be made 
pursuant to Article 2.3 (commencing with Section 53232) of Chapter 2 of Part 1 
of Division 2 of Title 5 of the Government Code. Reimbursement for expenses of 
members of the board is subject to Sections 53232.2 and 53232.3 of the 
Government Code. 

 
5. The board may adopt an ordinance to increase the compensation received by 

members of the board above the amount of one hundred dollars ($100) per day. 
The increase shall not exceed an amount equal to 5 percent, for each calendar 
year following the operative date of the last adjustment, of the compensation that 
is received when the ordinance is adopted. A board member shall not be 
compensated for more than a total of 10 days in any calendar month. 

 



6. The board may adopt ordinances for the purpose of regulating, conserving, 
managing, and controlling the use and extraction of groundwater within the 
territory of the agency. An ordinance adopted by the board shall become 
effective 30 days from the date of its passage. All ordinances shall be adopted at 
noticed, public hearings by a majority vote of the board. No ordinance shall be 
adopted by the board except at a public hearing. Notice of the hearing shall be 
published in a newspaper of general circulation pursuant to Section 6066 of the 
Government Code. The board shall provide notice of the adoption of all 
ordinances. 

 
7. The agency may contract with either county or Alta Irrigation District for staff and 

other services. The agency may hire contractors and consultants as it considers 
appropriate. 

 
8. The agency may enter into a coordination agreement with other local agencies 

for purposes of coordinating the agency’s plan with other agencies or 
groundwater sustainability plans within the basin. 

 
9. The agency may exclude from any of the requirements of this act, or the 

operation of any ordinance, any operator who annually extracts less than a 
minimum amount of groundwater as specified by an ordinance adopted by the 
board. 

 
10. The agency may collect data and conduct technical and other investigations of all 

kinds in order to carry out the provisions of this act. All hydrological investigations 
and studies carried out by or on behalf of the agency shall be constructed by or 
under the supervision of licensed engineers or other persons qualified in 
groundwater geology or hydrology. The agency may recommend and encourage 
water recycling and other water development projects, where those projects will 
enhance and contribute to the responsible management of groundwater 
resources, as part of its annual plan for implementation of groundwater 
management objectives. 

 
11. The agency shall develop and implement a groundwater sustainability plan 

pursuant to Chapter 6 (commencing with Section 10727) of Part 2.74 of Division 
6 of the Water Code to achieve sustainable groundwater management within the 
territory of the agency. 

 
12. The agency shall elect to be a groundwater sustainability agency pursuant to 

Chapter 4 (commencing with Section 10723) of Part 2.74 of Division 6 of the 
Water Code for that portion of the Kings Subbasin that lies within the boundaries 
of the agency. 

 
13. The agency may exercise any of the powers described in Chapter 5 

(commencing with Section 10725) of Part 2.74 of Division 6 of the Water Code 
and the enforcement powers described in Chapter 9 (commencing with Section 



10732) of Part 2.74 of Division 6 of the Water Code. The availability of 
supplemental water to any operator shall not subject that operator to regulations 
that are more restrictive than those imposed on other operators. 

 
14. Pursuant to Chapter 8 (commencing with Section 10730) of Part 2.74 of Division 

6 of the Water Code, the agency may impose fees, including, but not limited to, 
permit fees and fees on groundwater extraction or other regulated activity, to 
fund the costs of a groundwater sustainability program, that include, but are not 
limited to, the preparation, adoption, and amendment of a groundwater 
sustainability plan, investigations, inspections, compliance assistance, 
enforcement, and program administration, including a prudent reserve. 

 
 
COMMENTS 
 
Why create a special act agency? The Legislature from time-to-time creates a special 
act agency at the request of local officials to provide special services. This practice was 
more prevalent before the 1970s. In many cases, the special act agency shared the 
boundaries with a county and the either the county board of supervisors acted “ex 
officio” as the board of directors of the agency; e.g., El Dorado County Water Agency. 
Several State Water Contractors are special act agencies; e.g., Desert Water Agency 
and Castaic Lake Water Agency. 
 
Creation of a special act agency provides greater certainty for governance as compared 
to a joint powers agency or a legal agreement such as a memorandum of 
understanding, where a member may leave the organization upon notice. A special act 
agency would enable a production agricultural representative to have a dedicated vote 
on the governing body. In comparison, the Joint Exercise of Powers Act (Government 
Code Section 6500 et seq.) only allows two or more local agencies, including a water 
corporation, to be members and thus serve on the governing body. The Joint Exercise 
of Powers Act provides a limited exception to the general rule that only public agencies, 
as specified, may participate in a joint powers agency. That exception is for private, 
nonprofit hospitals in a number of counties. The Joint Exercise of Powers Act does not 
provide an exception regarding a private, for-profit member or a public member. 
 
There is precedent for the creation of such an agency. The Fox Canyon Groundwater 
Management Agency was created by Assembly Bill No. 2995 in September 1982. AB 
2995 set up the means of administration and the governmental powers of the Agency, 
including adoption of ordinances. The 5-member governing board includes a member 
that represents production agriculture. This legislation is modeled after that act. 
Therefore, this legislation does not create a precedent in terms of a governance 
approach to groundwater management. It proposed one means for forming a 
groundwater sustainability agency that is not specified under SGMA, but SGMA does 
provide for certain special act agencies to serve as a groundwater sustainability agency 
in their territory; e.g., Desert Water Agency and Orange County Water District, among 
others.. 



 
Why does production agriculture need a seat at the governing table? Historically in Alta 
Irrigation District, the sponsor of this legislation, urban areas have not been detached 
upon annexation or development, and with one-person-one-vote, the overall urban area 
vote is in the 80 percent range—which poses a challenge to the ability of rural voters to 
ensure proportional representation on the governing board. Agricultural groundwater 
pumping dominates extraction volumes in the proposed territory of the special act 
agency; therefore, designating a seat on the governing board of the agency may 
enhance the ability of the agency to secure support (or avoid a majority protest) 
regarding fees that may be imposed on the extraction of groundwater pursuant to 
SGMA.  
 
Opponents argue that production agriculture is represented on irrigation districts due to 
the landowner qualification requirement for some irrigation districts. In the case of the 
proposed board of directors, at least two of the seven seats under this legislation could 
be farmers. Districts like Alta however, while maintaining the landowner requirement for 
board members, have a registered voter scheme for elected board members. In the 
latter case, there is no guarantee that a farmer will be elected to serve on the board of 
directors. 
 
Will creation of a special act agency pose challenges to other groundwater sustainability 
agencies in terms of coordination? SGMA requires multiple plans implemented by 
multiple groundwater sustainability agencies to be coordinated pursuant to a single 
coordination agreement that covers the entire basin (Section 10727(b)(3). SGMA also 
requires groundwater sustainability agencies intending to develop and implement 
multiple groundwater sustainability plans to coordinate with other agencies preparing a 
groundwater sustainability plan within the basin to ensure that the plans utilize the same 
data and methodologies for the following assumptions in developing the plan: (a) 
Groundwater elevation data, (b) Groundwater extraction data, (c) Surface water supply, 
(d) Total water use, (e) Change in groundwater storage, (f) Water budget, and (g) 
Sustainable yield (Section 10727.6).  
 
Proponents argue there will not be a substantive difference between the board 
members for the special act agency as compared to a joint powers agency consisting of 
counties, cities and special districts. Opponents argue that there could be substantive 
differences that would make it more challenging to enter into a single coordination 
agreement. 
 
The question hinges on whether the governance structure proposed by this legislation 
differs substantially that the governance structure that might be established through a 
joint powers act or a memorandum of understanding. The only substantial difference 
between the governance model proposed by this legislation as compared to that of a 
joint powers authority is the presence of a production agriculture representative on the 
governing board of the special act agency. That representative would be one of seven 
governing board members. All other members of the proposed governing body of the 
special act agency could serve on a joint powers agency. 



 
Is creation of a special act agency consistent with legislative intent regarding 
SGMA?  Among declarations of intent in Section 10720.1 of the Act, the Legislature 
expressed its intent to “enhance local management of groundwater” and to “manage 
groundwater basins through the actions of local governmental agencies to the greatest 
extent feasible.” SGMA requires a groundwater sustainability agency to consider the 
interest of all beneficial uses and users of groundwater, as well as those responsible for 
implementing groundwater sustainability plans. A groundwater sustainability may 
establish an advisory committee that includes representatives from private, public and 
nonprofit organizations, including disadvantaged communities. The special act agency 
proposed by this legislation would be required to be a groundwater sustainability agency 
and prepare and adopt a groundwater sustainability plan. It would therefore be subject 
to all of the statutory and regulatory requirements as would apply to any other 
groundwater sustainability agency. 
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 MEMORANDUM OF UNDERSTANDING 
 FOR IMPLEMENTATION OF THE 

SUSTAINABLE GROUNDWATER MANAGEMENT ACT 
IN THE KINGS GROUNDWATER BASIN 

BY SUPPORTING FORMATION  
OF A 

KINGS RIVER EAST GROUNDWATER SUSTAINABILITY AGENCY 
  
 
 THIS MEMORANDUM OF UNDERSTANDING (the “MOU”) is made and effective as 
of the earlier of (i) the date on which all of the member agencies listed below have executed this 
MOU, or (ii) March 1, 2016 (on which date this MOU will be binding upon and inure to the 
benefit of only those member agencies signatory hereto), by and between the County of Tulare, 
the County of Fresno, the City of Orange Cove, the City of Reedley, the City of Dinuba, Orange 
Cove Irrigation District, Alta Irrigation District, Hills Valley Irrigation District, Tri-Valley Water 
District, Cutler Public Utility District, East Orosi Community Services District, London 
Community Services District, Orosi Public Utility District and Sultana Community Services 
District.  Representatives of entities and organizations that are not public agencies will form an 
advisory committee to consult with the signatories of this MOU with respect to implementing the 
goals expressed herein (each entity that has executed this MOU on or before the Effective Date 
being hereinafter referred to individually as a “Party” and collectively as the “Parties”), with 
reference to the following facts: 
 
 A. The State of California has enacted the Sustainable Groundwater Management 
Act (contained in SB 1168, AB 1739 and SB 1319), referred to in this MOU as the “Act,” 
pursuant to which certain local agencies and parties to a memorandum of understanding or other 
legal agreements may become “groundwater sustainability agencies” and adopt “groundwater 
sustainability plans” in order to manage and regulate groundwater in underlying groundwater 
basins.  (The Act defines “basin” as a basin or subbasin identified and defined in California 
Department of Water Resources Bulletin 118.) Some of the Parties are local agencies qualified to 
become a groundwater sustainability agency and adopt a groundwater sustainability plan under 
the Act, but prefer to establish  a separate authority, which will become a groundwater 
sustainability agency operating in accordance with the Act.   
 

B. Multiple local agencies overlying a single groundwater basin or subbasin may 
adopt individual groundwater sustainability plans if those plans are coordinated, or may join 
together to adopt a single plan. The Parties all overlie portions of the Kings Subbasin as it is 
currently defined by the California Department of Water Resources (the “Basin”) and wish to 
participate in the implementation of the Act specifically within the Basin or specific portions 
thereof.  As a result, coordination and cooperation between them is necessary in order to 
determine their respective roles and the manner in which they will implement the Act.  In 
addition, other agencies that are qualified to become groundwater sustainability agencies overlie 
the Basin and have expressed interest in implementation of the Act in the Basin, and the Parties 
acknowledge the importance of involving those other agencies in the management of 
groundwater resources in the Basin under the Act.  The Parties desire to enter into an agreement 
that will facilitate the creation of a Groundwater Sustainability Agency; namely the Kings River 
East Groundwater Sustainability Agency ("GSA"), which would adopt a Groundwater 
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Sustainability Plan ("GSP") that would consider the interests of all beneficial uses and users of 
groundwater within the boundaries of the GSA. 

 
 C. The Parties wish to establish an agreement and framework for cooperative efforts 
relative to formation of a GSA in order to implement the Act in the Basin, both with each other 
and with agencies both current and future, in the Basin interested in implementing the Act, to 
help ensure that the Act is implemented in the Basin effectively, efficiently, fairly, and at the 
lowest reasonable cost. 
 
 THEREFORE, in consideration of the mutual promises set forth below and to implement 
the goals described above, the Parties hereto agree as follows: 
 
 1. Purposes of MOU.  The primary purposes of this MOU are to (i)  facilitate  a 
cooperative and ongoing working relationship among the Parties and other stakeholders and 
water users in an effort to establish a GSA in order to develop and implement mutually beneficial 
approaches and strategies for implementing the Act in the Basin; and (ii) facilitate contacts with 
other agencies, both current and prospective, overlying the Basin so that they can coordinate with 
the GSA to implement the GSP and to satisfy the requirements of the Act.    
 

2. Intent to Advocate the Formation of the GSA; Implementation of the GSP.  The 
Parties intend that this MOU is to express the intent of the Parties on or before January 1, 2017 to 
establish either a joint powers authority or a special act district to act as the GSA (hereinafter 
referred to specifically as the "GSA") to prepare for approval the GSP for the area located east of 
the Kings River and under the jurisdiction of one or more of the Parties in order to implement the 
GSP applicable to that area.  The Parties shall regularly confer with regard to those efforts   

 
3. Outreach to Other Agencies.  In recognition of the importance of involving all 

interested agencies in the Basin that are or will be involved in efforts to establish the GSA and 
the GSP under the Act in the management of the Basin in coordination with other agencies in the 
Basin, as an initial activity under this MOU, the Parties shall develop and implement an outreach 
plan pursuant to which the Parties will contact other agencies within or near their respective 
boundaries that may become groundwater sustainability agencies and adopt groundwater 
sustainability plans under the Act, to invite their participation in  activities undertaken in 
connection herewith.  
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 4. Initial Administrative Costs.  Each Party shall bear all costs it incurs with respect 
to its activities under this MOU, including without limitation, costs relative to the formation of 
the GSA and activities in which that Party wishes to participate.  The Parties estimate that initial 
administrative costs incurred in connection with this MOU for the joint benefit of all Parties, 
including, legal and other professional services concerning, among other things, issues with 
respect to funding and formation ("Initial Administrative Costs"), will be approximately Fifteen 
Thousand Dollars ($15,000) as estimated in Table I, attached hereto (see “Table I, MOU Initial 
Administrative Cost”).  The Initial Administrative Costs shall be borne in the following 
proportions: 
  Alta       20% 
  County of Tulare     20% 
  County of Fresno     20% 
  Cities (as defined below) collectively  20% 
  Irrigation Districts (as defined below) collectively 20% 
 
Alta shall act as the fiscal agent ("Fiscal Agent") for the Parties to receive funds and have the 
authority to determine and pay the Initial Administrative Costs.  Upon execution hereof, Alta, the 
County of Tulare, the County of Fresno, the Cities collectively and the Irrigation Districts 
collectively shall pay to the Fiscal Agent as a deposit to be held for the account of those Parties 
the cash sum of Three Thousand Dollars ($3,000.00) each.  Any additional costs and expenses 
may be authorized only by all the Parties .  If so authorized, upon request of the  Fiscal Agent 
along with an accounting of those additional costs for which the  Fiscal Agent seeks payment, 
the Parties listed above shall promptly contribute their respective shares of those additional costs 
in the proportions specified above.   
 
 5. Definitions.  Unless otherwise indicated by their context, the definitions set forth 
in this article govern the interpretation of this MOU.  

5.1 “Actively and primarily engaged in production of agriculture” means that a 
person derives at least 75 percent of his or her annual income from production 
agriculture.  

5.2 “Alta” means the Alta Irrigation District.  
5.3 “Aquifer” means a geologic formation or structure that transmits water in 

sufficient quantities to supply pumping wells or springs.  
5.4 “Basin” has the same meaning as defined in Section 10721 of the Water Code.  
5.5 “Board” means the board of directors of the GSA, as more particularly 

described in Section 6 below.  
5.6 “Cities” means the Cities of Dinuba, Orange Cove, and Reedley.  
5.7 “Coordination agreement” has the same meaning as defined in Section 10721 

of the Water Code.  
5.8 “County” means either the County of Fresno or the County of Tulare, as the 

context requires. “Counties” means the County of Fresno and the County of 
Tulare.  
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5.9 “Extraction” means the act of obtaining groundwater by pumping or other 
controlled means.  

5.10 “Groundwater” has the same meaning as defined in Section 10721 of the 
Water Code.  

5.11 “Groundwater management activities” means programs, measures, or actions 
taken to preserve, protect, and enhance groundwater resources within the 
territory of the GSA.  

5.12 “Kings Subbasin” means the San Joaquin Valley Basin Kings Subbasin as 
described in Section 9 below.  

5.13 “Member agency” means Alta, the Counties, the Cities, and the special 
districts entitled to representation on the GSA’s board of directors as specified 
in Section 6 below.  

5.14 “Operator” has the same meaning as defined in Section 10721 of the Water 
Code.  

5.15 “Person” includes any state or local governmental agency, private corporation, 
firm, partnership, limited liability company, individual, group of individuals, 
or, to the extent authorized by law, any federal agency.  

5.16 “Plan” means a groundwater sustainability plan prepared by the GSA pursuant 
to this MOU.  

5.17 “Supplemental water” means surface water or groundwater lawfully imported 
from outside the watershed or watersheds of the basin or aquifer and flood 
waters that are conserved and saved within the watershed or watersheds that 
would otherwise have been lost or would not have reached the basin or 
aquifer.  

 6. The Proposed GSA Governing Body.  
 
  (a) The Parties intend to support and advocate for establishment of the GSA 
to be governed by a board of directors that shall consist of  seven (7) members, as follows:  
   (i) One member shall be chosen by Alta.  
   (ii) One member shall be chosen by the County of Fresno.  
   (iii) One member shall be chosen by the County of Tulare.  
  (iv) One member shall be chosen by the Cities. This member shall be 

chosen from the members of the city councils of the Cities whose territory, at 
least in part, overlies the territory of the GSA. This member shall be chosen at a 
public meeting where each city is represented by its mayor.  

  (v) One member shall be chosen from the members of the governing 
boards of the following special districts that are not governed by the board of 
supervisors of either county, are engaged in water activities, and whose territory, 
at least in part, overlies the territory of the GSA:  

    (A)  Hills Valley Irrigation District.  
    (B)  Orange Cove Irrigation District.  
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    (C)  Tri-Valley Water District.  
  (vi) One member shall be chosen from the members of the governing 

boards of the following special districts that provide drinking water within the 
territory of the GSA:  

    (A)  Cutler Public Utility District.  
    (B)  East Orosi Community Services District.  
    (C)  London Community Services District.  
    (D)  Orosi Public Utility District.  
    (E)  Sultana Community Services District 
  (vii) One member shall be chosen by at least four of the other six board 

members to represent agricultural interests within the territory of the GSA.  This 
member shall reside and be actively and primarily engaged in production of 
agriculture within the territory of the GSA.  This member shall be selected from a 
list of nominations submitted from the Fresno County Farm Bureau, the Tulare 
County Farm Bureau, and California Citrus Mutual, but the nominees need not be 
members of any of those organizations.  

 
  (b) The board members described in paragraphs (i), (ii), and (iii) of 
subdivision (a) above shall be chosen by their respective governing boards from their board 
members whose districts or divisions overlie, at least in part, the territory of the GSA.  
 
  (c) The board members described in paragraphs (v) and (vi) of subdivision (a) 
above shall be chosen at a public meeting where each special district is represented by the 
president or chair of its governing board.  
   
  (d) There shall be an alternate for each board member, chosen in the same 
manner and by the same entity as the board member.  The alternate member shall act in place of 
the board member for whom he or she is an alternate in case of that board member’s absence or 
inability to act.  
 
  (e) The members described in paragraphs (i) to (vi), inclusive, of subdivision 
(a) of this Section 6 shall serve for a four-year term of office, or until the member is no longer an 
eligible official of the member agency. These members may serve for more than one term of 
office.  
 
  (f) The member described in paragraph (vii) of subdivision (a) above shall 
serve a four-year term of office.  
 
 
 7. Acts and Actions of the Proposed GSA Board.  The Parties intend to support and 
advocate for  the GSA whose board would have, among others set forth in the Act, the 
authorities and obligations, and follow the procedures, set forth below: 
 
  (a) The board  would  adopt actions for the purpose of regulating, conserving, 
managing, and controlling the use and extraction of groundwater within the territory of the GSA.  
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  (b) An action adopted by the board would become effective 30 days from the 
date of its passage.  
 
  (c) All actions would be adopted at noticed public hearings by a majority vote 
of the board. No ordinance would be adopted by the board except at a public hearing. Notice of 
the hearing would be published in a newspaper of general circulation in the manner provided in 
and pursuant to Section 6066 of the Government Code.  
 
  (d) The board would provide notice of the adoption of all actions.  
 
   
  (e) The GSA would have the authority to contract with either County or Alta 
for staff and other services. The GSA may hire contractors and consultants as it considers 
appropriate.  
 
  (f) The GSA would have the authority to enter into a coordination agreement 
with other local agencies for purposes of coordinating the GSA’s plan with other agencies or 
groundwater sustainability plans within the basin.  
 
 8. Studies and Investigations by the Proposed GSA.  The Parties intend to support 
and advocate for the GSA that would have the authorities and obligations set forth below: 
 
  (a) The GSA would collect data and conduct technical and other 
investigations of all kinds in order to carry out the provisions of  the Act. All hydrological 
investigations and studies carried out by or on behalf of the GSA would be constructed by or 
under the supervision of licensed engineers or other persons qualified in groundwater geology or 
hydrology.  
 
  (b) The GSA would recommend and encourage water recycling and other 
water development projects, where those projects will enhance and contribute to the responsible 
management of groundwater resources, as part of its annual plan for implementation of 
groundwater management objectives.  
 
 9. Proposed GSA Boundaries.  The Parties intend to support and advocate for the 
GSA that would have the boundaries  described below by means of actions set forth below: 
 
  (a) The boundaries of the GSA would include all land located within the 
exterior perimeter boundaries of Alta Irrigation District within the Counties of Fresno and 
Tulare, the Orange Cove Irrigation District, the Hills Valley Irrigation District, and the Tri-
Valley Water District overlying the San Joaquin Valley Basin Kings Subbasin as described in the 
report by the Department of Water Resources entitled “California’s Groundwater: Bulletin 118” 
updated in 2003, as it may be subsequently updated or revised in accordance with Section 12924 
of the Water Code.  
 
  (b) The GSA’s initial boundaries shall be established by the boards of 
supervisors of the Counties of Fresno and Tulare after a noticed public hearing. The boundaries 
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shall be depicted on a map that shall be adopted by the boards of supervisors of those counties 
and thereafter recorded in the office of the county recorder of each county.  
 
  (c) The boards of supervisors of the Counties of Fresno and Tulare may adjust 
the boundaries of the GSA in the same manner prescribed for establishment of the initial 
boundaries if the boundaries of the basin are revised, including the establishment of new 
subbasins.  
 
 10. Proposed GSA Sustainable Groundwater Management Powers.  The Parties 
intend to support and advocate for the GSA whose board would have the intentions, authorities 
and obligations set forth below: 
 
  (a) The GSA shall elect to be a groundwater sustainability agency pursuant to 
Chapter 4 (commencing with Section 10723) of Part 2.74 of Division 6 of the Water Code for 
that portion of the Kings Subbasin that lies within the boundaries of the GSA. 
 
  (b) The GSA shall develop and implement a groundwater sustainability plan 
pursuant to Chapter 6 (commencing with 38 Section 10727) of Part 2.74 of Division 6 of the 
Water Code to achieve sustainable groundwater management within the territory of the GSA.  
 
  (c) The GSA may exercise any of the powers described in Chapter 5 
(commencing with Section 10725) of Part 2.74 of Division 6 of the Water Code and the 
enforcement powers described in Chapter 9 (commencing with Section 10732) of Part 2.74 of 
Division 6 of the Water Code.  
 
  (d) The availability of supplemental water to any operator shall not subject 
that operator to regulations that are more restrictive than those imposed on other operators.  
 
 11. Proposed GSA Fee Authority.  The Parties intend to support and advocate for the 
GSA whose board would have the authorities and obligations set forth below: 
 

Pursuant to Chapter 8 (commencing with Section 10730) of Part 2.74 of Division 
6 of the Water Code, the GSA may impose fees, including, but not limited to, permit fees and 
fees on groundwater extraction or other regulated activity, to fund the costs of a groundwater 
sustainability program, that include, but are not limited to, the preparation, adoption, and 
amendment of a groundwater sustainability plan, investigations, inspections, compliance 
assistance, enforcement, and program administration, including a prudent reserve.   

  
 12. Other Alternatives.  Nothing in this MOU shall preclude any Party from pursuing 
implementation of the Act on its own or with third parties consistent with this MOU.  Further, 
while the Parties intend to diligently implement activities in which all of them participate, 
nothing in this MOU shall preclude any of the Parties from pursuing such activities with fewer 
than all or with none of the other Parties.  In the event any Party chooses to pursue such 
activities, that Party shall promptly notify all other Parties of those activities. 
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 13. Ongoing Cooperation.  The Parties acknowledge that activities under this MOU 
will require the frequent interaction between them in order to exploit opportunities and resolve 
issues that arise.  The Parties shall work cooperatively and in good faith.  The goal of the Parties 
shall be to preserve flexibility with respect to the establishment of the GSA and implementation 
of the GSP in order to maximize the  benefits of that GSP to all beneficial uses and users of 
groundwater within the GSA.  Notwithstanding the foregoing, nothing in this MOU shall be 
interpreted to require the Parties jointly to establish the GSA.  If the GSA is formed, it shall 
implement a GSP that complies with the requirement set forth in the Act (Water Code Section 
10727.6) that it be coordinated with other GSP's in the Basin.  The Parties intend to consult with 
all stakeholders and beneficial users of groundwater within the GSA. 
 
 14. Staff; Notices.   
 
  (a) Each Party shall designate a principal contact person for that Party, who 
may be changed from time to time, and such other appropriate staff members and consultants to 
participate on such Party’s behalf in activities undertaken pursuant to this MOU.  The principal 
contact person for each Party shall be responsible for coordinating meetings and other activities 
under this MOU with the principal contact person for the other Parties.  Meetings shall occur as 
the principal contacts determine are necessary, and each Party shall make its expertise and 
resources reasonably available for activities under this MOU. 
 
  (b) Any formal notice or other formal communication given under the terms 
of this MOU shall be in writing and shall be given personally, by facsimile or by certified mail, 
postage prepaid and return receipt requested.  Any notice shall be delivered or addressed to the 
parties at the addresses or facsimile numbers set forth below or at such other address or facsimile 
numbers as shall be designated by notice in writing in accordance with the terms of this 
Agreement.  The date of receipt of the notice shall be the date of actual personal service or 
confirmed facsimile transmission, or three days after the postmark on certified mail. 
 
If notice is given to the Alta Irrigation District, it shall be given at the following address and 
facsimile number: 
 
Alta Irrigation District 
Post Office Box 715 
Dinuba, CA  93618 
Attn:  General Manager 
Facsimile No.:  559-591-5190 
 
 
If notice is given to the County of Fresno, it shall be given at the following address and facsimile 
number: 
 
County of Fresno 
2220 Tulare Street, 6th floor 
Fresno California  93721 
Attn:  Director of Public Works and Planning 
Facsimile No.: 559-600-4537 
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If notice is given to the County of Tulare, it shall be given at the following address and facsimile 
number: 
 
County of Tulare 
2800 W. Burrel 
Visalia, CA 93291 
Attn: County Administrative Officer 
Facsimile No.: 559-733-6318 
 
If notice is given to the City of Orange Cove, it shall be given at the following address and 
facsimile number: 
 
City of Orange Cove 
633 Sixth Street 
Orange Cove, California 93646 
Attn: City Manager 
Facsimile No.: 559-626-4653 
 
If notice is given to the City of Reedley, it shall be given at the following address and facsimile 
number: 
 
City of Reedley 
1717 9th Street 
Reedley, CA 93654 
Attn: City Manager 
Facsimile No.: 559-638-1093 
 
If notice is to be given to the City of Dinuba, it shall be given at the following address and 
facsimile number: 
 
City of Dinuba 
405 E. El Monte Way 
Dinuba, CA  93618 
Attn:  City Manager 
Facsimile No.:  559-591-5902 
 
If notice is to be given to the Hills Valley Irrigation District, it shall be given at the following 
address and facsimile number: 
 
Hills Valley Irrigation District  
P.O. Box 911 
Visalia, CA 93279 
Attn: Dennis Keller 
Facsimile No.:  559-732-7937 
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If notice is to be given to the Tri-Valley Water District, it shall be given at the following address 
and facsimile number: 
 
Tri-Valley Water District 
P.O. Box 911 
Visalia, CA 93279 
Attn: Dennis Keller 
Facsimile No.:  559-732-7937 
 
If notice is to be given to the Orange Cove Irrigation District, it shall be given at the following 
address and facsimile number: 
 
Orange Cove Irrigation District 
1130 Park Blvd 
Orange Cove, CA 93646  
Attn: Fergus Morrissey 
Facsimile No.:  559-626-4463 
 
If notice is to be given to the Cutler Public Utility District, it shall be given at the following 
address and phone number: 
 
Cutler Public Utility District 
40526 Orosi Drive 
Cutler, CA 93615  
Attn: Martha Lowrey 
Phone: (559) 528-3859 
 
If notice is to be given to the East Orosi Community Services District, it shall be given at the 
following address and phone number: 
 
East Orosi Community Services District 
41842 Ione Rd 
Orosi, CA 93647 
Attn: Katie Icho 
Phone No.:  559-(559) 528-2726 
 
 
If notice is to be given to the London Community Services District, it shall be given at the 
following address and facsimile number: 
 
London Community Services District 
37835 Kate Rd. 
Dinuba CA 93618 
Attn: Jim Wegley 
Facsimile No.:  559-591-0976 
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If notice is to be given to the Orosi Public Utility District, it shall be given at the following 
address and phone number: 
 
Orosi Public Utility District 
12488 Ave 416 
Orosi, CA  93647 
Attn: Maria Elena Vidana 
Phone No.:  559-528-4262 
 
If notice is to be given to the Sultana Community Services District, it shall be given at the 
following address and phone number: 
 
Sultana Community Services District 
P.O. Box 168 
Sultana, CA 93666 
Attn: Michael Prado Sr. 
Phone No.:  559- 859-7330 
 
 
  (c)  Alta shall make all reasonable efforts to post on its website the minutes of all 
meetings among the Parties, as well as summaries of all non-privileged memorandums and 
reports received by the Parties with respect to their activities concerning formation of the GSA, 
its powers and authorities and its sources of funding. 
 15. Entire Agreement.  This MOU incorporates the entire and exclusive agreement of 
the Parties with respect to the matters described herein and supersedes all prior negotiations and 
agreements (written, oral or otherwise) related thereto.  This MOU may be amended (including 
without limitation to add new Parties) only in a writing executed by all of the Parties.  
 
 16. Termination.  
 
  (a) This MOU shall remain in effect unless terminated by the mutual written 
consent of the Parties, or upon 30 days written notice of termination delivered by one Party to the 
others that is not withdrawn prior to the specified termination date; provided, that upon 
termination by one Party, the remaining Parties may by mutual written agreement continue this 
MOU in effect as between the non-terminating Parties.  No Party shall be liable to any other if it 
elects to terminate this MOU. 
  (b) Anything to the contrary herein notwithstanding, this MOU shall terminate 
automatically upon the occurrence of the earlier of either: 
  (i) Enactment and the effective date of a statute that forms a special 

act district to be the GSA or the formation of a joint powers authority or 
  (ii) July 1, 2017, if by that date the GSA is not designated under the 

Act to be the groundwater sustainability agency for the area described in 
Paragraph 10 above.    
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17.   Severability.  Should any provision of this MOU be determined by a court of 
competent jurisdiction to be void, in excess of a Party’s authority, or otherwise unenforceable, 
the validity of the remaining provisions of this MOU shall not be affected thereby. 

 
 18.   Assignment.  No rights and duties of any of the Parties under this MOU may be 
assigned or delegated without the express prior written consent of all of the other Parties, and 
any attempt to assign or delegate such rights or duties without such consent shall be null and 
void.   
 
 IN WITNESS WHEREOF, the Parties have executed this MOU as of the date first above 
written. 
 
ALTA IRRIGATION DISTRICT 
 
 
By:________________________________ 
       
Name:  Chris M. Kapheim 
 
Title:  General Manager 
 

COUNTY OF TULARE 
 
 
By:___________________________________ 
       
Name: Steve Worthley 
 
Title:  Chairman, Tulare County Board of 
Supervisors 
 

COUNTY OF FRESNO 
 
 
By:_____________________________  
       
Name: Debbie Poochigian 
 
Title:  Chairman, Fresno County Board of   
Supervisors 
 

CITY OF ORANGE COVE 
 
 
By: __________________________________ 
 
Name: Samuel A. Escobar 
 
Title: City Manager 
 

CITY OF REEDLEY 
 
 
By: _________________________________ 
 
Name: Nicole Zieba 
 
Title: City Manager 
 
 

CITY OF DINUBA 
 
 
By: __________________________________ 
 
Name: Luis Patlan 
 
Title: City Manager 
 
 
 

ORANGE COVE IRRIGATION DISTRICT 
 
 
By: _________________________________ 

HILLS VALLEY IRRIGATION DISTRICT 
 
 
By:  __________________________________ 
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Name: _______________________________ 
 
Title: President 

 
Name: Loren Booth 
 
Title: President 
 

 
TRI-VALLEY WATER DISTRICT 
 
 
By: _________________________________ 
 
Name: John Colbert 
 
Title: President 
 
 

 
CUTLER PUBLIC UTILITY DISTRICT 
 
 
By: _________________________________ 
 
Name: _______________________________ 
 
Title: President 
 

EAST OROSI COMMUNITY SERVICES 
DISTRICT 
 
By: _________________________________ 
 
Name: _______________________________ 
 
Title: President 
 
 

LONDON COMMUNITY SERVICES 
DISTRICT 
 
By: _________________________________ 
 
Name: _______________________________ 
 
Title: President 
 

OROSI PUBLIC UTILITY DISTRICT 
 
 
By: _________________________________ 
 
Name: _______________________________ 
 
Title: President 
 

SULTANA COMMUNITY SERVICES 
DISTRICT 
 
By: _________________________________ 
 
Name: Michael Prado Sr. 
 
Title: President 
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Table I 

           Kings River East Planning Group MOU 
Initial Administrative Costs 

           Task Hours/Units Blended Rate/Cost Total 
Funding Implementation, Legal Opinion Prop. 26 33 $260.00 $8,580.00 
Monitoring and GSP Budgetary Cost Estimate  12 $300.00 $3,600.00 
GSA Decision Documents  4 $260.00 $1,040.00 
Communication and Outreach 10.83 $72.00 $779.76 
Miscellaneous/Materials 1 $1,000.00 $1,000.00 
Total Initial Administrative Cost $14,999.76  

 



5. REFERENCE ATTACHMENTS 
 
L.  Alternate Turnout Agreement Policy 

  



ALTA IRRIGATION DISTRICT 
289 North  L  Street 
Dinuba, CA. 93618 

OPERATIONAL POLICY Policy #:        414.00  

ALTERNATE TURNOUT AGREEMENT POLICY Adopted Date:      02/12/2015 
 
 

A. The Alternate Turnout Agreement (“Agreement”) is used to accommodate 
Landowner request to: 
 

1. Initiate measurement at an new location;    

2. Accommodate low volume irrigation methods;   

3. Allow for additional acreage being service at a new turnout. 

 
B. The Agreement process is as follows: 

 
1. Landowner(s) to request an Alternate Turnout Agreement 

2. District and Landowner to Sign a Meter Consent Agreement; 

3. An inline gate or means to separate meter from Landowner system will be 

included in cost estimate 

4. Work for Others Job Costing shall be used to account for the turnout 

construction cost 

5. Any existing submerged orifices may be removed by District if such uses are 

no longer functionally required at current location; 

6. Establish max flow rate 

7. Term of Agreement 

8. Identify new turnout ID# -A 

9. Sign an Alternate Turnout Agreement. 

a. Agreement will not be recorded; 

b. District will sign upon all required  funds being deposited with 

District; 

c. Exhibit depicting current parcel information, i.e., service lateral,  

turnout number and acreage, will be part of Agreement 

 



5. REFERENCE ATTACHMENTS 
 
M.  Meter Consent Agreement Policy     



ALTA IRRIGATION DISTRICT 
289 North  L  Street 
Dinuba, CA. 93618 

OPERATIONAL POLICY Policy #:        415.00  

METER CONSENT AGREEMENT POLICY Adopted Date:      02/12/2015 
 
 

A. The Meter Consent Agreement shall be used in implementing the Alternate 
Turnout Agreement and when constructing new turnouts associated with a 
pipeline project. 
 

B. The Meter Consent Agreement will clarify the following: 
 

1. Landowner to pay for a new meter and provide calibration certificate every 

eight (8) years or more frequently as required. 

2. Landowner is to pay for maintenance and repair cost of meter; 

3. District is to pay for and designate the responsible party for the maintenance 

and repair for inline gate; 

4. Landowner shall and be responsible for meter certification or shall designate 

to District such responsibility.  

5. Landowner shall pay for all meter certification. 

6. There is no deposit cost to initiate this Agreement. 

7. Landowner shall grant access to his property for meter monitoring.  
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