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ARCHITECTURAL & ENGINEERING CONTRACTS 

TASK ORDER 
 
TASK ORDER NO.:  WRIME–2014–002 
 
Contractor:  WRIME, Inc. 
 
Request for Services under Standard Agreement No. 4600008949 
 
Dated: April 7, 2014 

 

 
DESCRIPTION OF TASK: 
 
Contractor (WRIME, Inc.) will prepare for the Department of Water Resources (DWR) a 
replacement water storage tank design for the Lost Hills Utility District (LHUD).  
 
SCOPE OF WORK: 
 
Task 1 – Develop Preliminary Engineering Design Report 

Contractor will develop a preliminary engineering design report for the new water 
storage tank.  This task is covered under Contract Exhibit A, A.1(a), A.1(g), A.3, and 
A.6. Contractor will do the following: 

A. Calculate Tank Sizing - Contractor will calculate the storage volume to meet 
present and 2030 projected needs. Tank sizing will consider fire protection and 
domestic consumption, irrigation, and operational and emergency storage. The 
criteria used will be clearly stated in the preliminary design report and will include 
criteria from industry standards such as the American Water Works Association 
(AWWA). 

B. Perform Geotechnical Investigation – Contractor will provide a geotechnical 
investigation for the selected replacement tank site. The geotechnical 
investigation will include drilling two exploratory borings, analyzing soil samples, 
and preparing a geotechnical report that will provide:  

1) Vicinity Map 

2) Site Plan with boring locations 

3) Subsurface Conditions, Soil Boring Logs, Depth to Groundwater (if 
encountered) 

4) Summary of Laboratory Tests 

5) Geologic and Seismic Literature Review 

6) Seismic Design Criteria (based on mapped 2013 CBC parameters only) 
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7) Recommendations for site preparation, earthwork, and foundation 
subgrade 

8) Recommended embedment and allowable bearing pressure for shallow 
foundations 

9) Total and Differential Settlement for recommended foundations 

10) Allowable lateral bearing pressure and skin friction 

11) Requirements for imported fill materials 

12) Cut and fill recommendations 

13) Lateral earth pressures and frictional coefficient 

14) Corrosion and expansion characteristics of on-site soils 

15) Excavation stability 

16) Discussion of liquefaction potential and seismic settlement 

17) Recommendations for site drainage 

The geotechnical report will evaluate existing subsurface conditions and provide 
parameters necessary for final design. 

C. Survey - Contractor will provide a survey to establish the horizontal and vertical 
control of the project to be used for project facility design and construction. The 
survey will be based on the currently used and agreed upon datum. 

D. Determine Tank Location - Contractor will determine the proposed water tank 
location based on recommendations made in the LHUD Water System Master 
Plan (dated October 2013), survey results, and geotechnical data collected. 

E. Determine Environmental Restrictions - Contractor will determine the known 
occurrences of sensitive species based on a query of the California Natural 
Diversity Database in the vicinity of the proposed water tank location. 

F. Identify Tank Type - Contractor will evaluate different types of water storage 
tanks (elevated, at-grade, and buried) and their suitability to deliver the required 
pressures and flows and recommend the preferred tank type. 

G. Identify Tank Materials - Contractor will evaluate the following materials 
commonly used for tank construction: welded steel, bolted steel, and prestressed 
concrete.  Contractor will also evaluate the constructability, maintenance, 
estimated life cycle costs, site factors, security, water quality, and construction 
schedules of each alternative for the replacement tank.  Contractor will 
recommend the preferred tank material. 

H. Determine Site Infrastructure - Contractor will determine appropriate drainage, 
security, lighting, instrumentation, and connections to existing water distribution 
system. 
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I. Identify Permit Requirements – After LHUD’s acceptance of results of subtasks 
F and G is obtained, Contractor will identify the permits required for construction 
of the proposed storage tank type and materials. 

J. Develop Construction Cost Estimate – Contractor will prepare a construction 
cost estimate based on the tank location, geotechnical information, tank material, 
and tank appurtenances. The cost estimate will be a Class 3 estimate (within a 
+25% to -15% level of accuracy) as defined by AACE International. 

K. Provide a List of Drawings and Specifications – Contractor will provide a list 
of the drawings and specifications needed for final design. 

L. Prepare Preliminary Design Report – Contractor will consolidate information 
developed in subtasks A through K into a single preliminary design report. 

Task 2 – Develop Final Design 

Contractor will develop final design documents for the new water storage tank on the 
basis of the preliminary design report. This task is covered under Contract Exhibit A, 
A.1(a), A.1(g), A.2(c), and A.6. Contractor will do the following: 

A. Update Hydraulic Analysis - Contractor will update the water system analysis 
conducted using a WaterCAD hydraulic model, as described in the Water System 
master Plan (dated October 2013), and validate water system distribution 
operations. 

B. Verify Utility Impacts - Contractor shall contact all utility companies to obtain 
current information on the type and location of their facilities potentially affected 
by construction of the new tank. The location (vertical and horizontal location), 
type, and size of the utility will be summarized. This information will be 
incorporated into the design drawings. 

C. Complete Structural Design – Contractor will provide structural design for all 
components not supplied by the tank manufacturer. 

D. Prepare Plans and Specifications – Contractor will layout and design the 
project elements in the form of drawings and technical specifications at the 100 
percent level. Drawings will show construction limits, survey control points, 
borrow and staging areas, environmental protection requirements, construction 
access roads/limits of work area, site restoration requirements, site excavation 
and grading requirements, structural work, civil work, mechanical work, and 
electrical work. The resulting drawings will be incorporated into the bidding 
documents. DWR and LHUD will review the design at 60 percent, 90 percent, 
and 100 percent screen-check versions to ensure project meets desired 
requirements. 

E. Update Construction Cost Estimates - Contractor will update the preliminary 
engineer’s cost estimate for construction of the project elements. The cost 
estimate will be a Class 3 estimate (within a +25% to -15% level of accuracy) as 
defined by AACE International. 

This Task includes the following assumptions: 



Task Order No. WRIME-2014-002 Contract No. 4600008949 
WRIME, Inc. 
Page 4 of 5 

 

1. The design of the SCADA (supervisory control and data acquisition), 
instrumentation, and electrical components will be completed as part of the 
construction phase. 

2. Division 0 and division 1 specifications (also known as “front end bid documents”) 
will not be developed as part of this Task Order.  

Task 3 – Project Management and Coordination 

Contractor will assist the DWR Task Order Manager with general project management 
and coordination activities, including cost, budget, and schedule tracking. Contractor will 
coordinate with LHUD to ensure timely review of deliverables. Contractor will also 
attend meetings and conference calls with DWR and LHUD. During project initiation, 
Contractor will hold a meeting (via conference call) with LHUD to ensure project 
deliverables will meet the needs of LHUD. 

This subtask is covered under contract Exhibit A, Activity A.7. 
 
DELIVERABLES: 
 

All deliverables will be provided to LHUD with a copy to DWR. The following 
deliverables will be submitted under this Task Order: 

1. Electronic copy of the Preliminary Engineering Design Report in Microsoft Word 
format and Adobe PDF format (July 15, 2014) 

2. Electronic copy of the 60 percent design plans and specifications (September 1, 
2014) 

3. Electronic copy of the 90 percent design plans and specifications (November 14, 
2014) 

4. Electronic copy of the 100 percent design plans and specifications (December 
12, 2014) 

5. Four (4) complete paper sets (11”x17”), and an electronic copy, of project plans 
and specifications at the final level (100 percent level) (December 31, 2014) 

 
SCHEDULE*: 
 

This task order shall begin upon full execution of this task order and will expire on 
February 28, 2015.    
 

 



















































































































































































































 
 
 

 
 
 
 

 

  

Geotechnical 

Environmental and 

Water Resources 

Engineering 

T E C H N I C A L  M E M O R A N D U M   

DATE:  July 18, 2014 

 

TO: Ram Venkatesan, PE 

 Engineer/Planner 

 North Kern Water Storage District  

 

FROM:  GEI Consultants, Inc.  

 

SUBJECT: Calloway Canal Improvements, Lining Reaches A- D 

 

 

Project Summary - The North Kern Water Storage District (North Kern), in partnership with 

Cawelo Water District (Cawelo), proposes to concrete line Reaches A through D of the Calloway 

Canal as part of the Calloway Canal Improvements.   

The Calloway Canal Improvements program being undertaken by North Kern and Cawelo 

includes concrete lining12,554 linear feet utilizing local district funds supplemented with State 

and Federal grants.  The lining program is expected to conserve groundwater water and provide 

an improved delivery route for surface water directly to irrigators in the three districts and by 

exchange with two additional districts. The estimated amount of water to be conserved from the 

lining of Reaches A through D is 4,400 acre-feet per year or approximately 220,000 acre-feet 

over the 50-year service life of the project, which is based on measurements and calculations.   

The proposed project involves concrete lining of 12,554 linear feet of currently unlined portions 

of the Calloway Canal.  The full length of the Calloway Canal to be lined is shown in Figure 3-1.  

Reaches A through D lie outside the service areas of both North Kern and Cawelo and overlies a 

portion of the regional groundwater basin that is of diminished quality due to past land uses, 

particularly industrial and petrochemical seepage on the northern end of the City of Bakersfield. 

Minimizing seepage from the Calloway Canal will reduce the irrecoverable losses that result 

when high quality surface water seeps to poor quality groundwater and the degraded seepage 

cannot be recovered for later use without substantial treatment. Reducing losses will also 

enhance the districts’ capability to deliver increased volumes of surface water from the State 

Water Project (SWP) to irrigators.  In addition, delivery of surface water reduces requirements 

for groundwater pumping which produces important, related benefits of reducing groundwater 

pumping lifts and related greenhouse gases produced. 



 

 

 
 

North Kern and Cawelo have complied with the California Environmental Quality Act (CEQA) 

requirements in formulating the plans for lining the Calloway Canal, and previously prepared 

CEQA documentation applies to the proposed Reaches A through D lining.   

Federal and state funding for lining reaches of the Calloway Canal has been secured through a 

CalFed 2012 Grant for Reach A, a CalFed 2013 Grant for Reach B, State funding for Reaches A 

and B through a State of California Water-Use Efficiency Grant, and federal funding for lining of 

Reaches C1, C2, and D was secured in June, 2014 by Cawelo WD and North Kern WSD.  The 

IRWM funding will match the secured local and federal funding to complete the entire Calloway 

Canal Lining Program, a total length of 12,554 LF.  
 

Average Annual Acre-Feet of Water Supply: While North Kern’s principal source of surface 

water is the Kern River, the program for lining the Calloway Canal was developed 

collaboratively with neighboring CVP and SWP contractors as part of the Poso Creek Integrated 

Regional Water Management (IRWM) Plan and the Water 2025 System Optimization Review 

for the Poso Creek IRWM Plan Area.  

North Kern has utilized Kern River water under a schedule of long-standing diversion rights, 

with this water being supplemented from time to time by water from Poso Creek, which traverses 

the northern portion of the District and contributes, primarily through infiltration, to the 

underlying groundwater supply.  While North Kern is not a CVP-Friant Unit contractor, the 

District has purchased and diverted “surplus” CVP-Friant water when available.    

Historical water supplies to North Kern from the Kern River have ranged from less than 10,000 

acre-feet per year to nearly 400,000 acre-feet per year.  As a result of this highly variable water 

supply, North Kern has developed an extensive groundwater recharge and extraction program 

utilizing groundwater to regulate its water supplies by pumping an estimated average of 80,000 

acre-feet of groundwater per year to meet the District total demand for irrigation water which is 

on the order of 180,000 acre-feet.  North Kern has successfully operated this conjunctive 

management program for over 50 years.  

Cawelo WD has a contract for 38,200 acre-feet of SWP water.  Direct delivery of this water is 

now accomplished by conveyance from the California Aqueduct via the Cross Valley Canal to 

Pump Station A where the water is delivered into North Kern’s Beardsley Canal, which becomes 

the Lerdo Canal at North Kern’s southern boundary.  Under agreement with North Kern, water is 

conveyed in the Lerdo Canal to Cawelo’s Pump Station B where water is lifted into the Cawelo 

system.  The program for lining the Calloway Canal will shorten the pathway for delivering 

water from the California Aqueduct to Cawelo, reduce energy demands by avoiding the need to 

lift water along a portion of the CVC and from the CVC to the Beardsley Canal at Pump Station 

A, and increase operational flexibility for both North Kern and Cawelo.  North Kern growers 

will benefit from routing water through the Calloway Canal as it will give them flexibility and 

access to surface water that can be made available to North Kern through exchange of a portion 

of its Kern River supply for a portion of Cawelo’s SWP water routed through the Calloway 

Canal.   

Estimated amount of water saved following project completion: The estimated amount of 

water conserved by lining Reaches A through D of the Calloway Canal is 4,400 acre-feet per 

year.  This volume is estimated by examining the 2,515 acre-foot average annual seepage now 

lost to irrecoverable groundwater in Reaches A through D and adding the additional 1,885 acre-

feet per year expected to be conserved once construction of the CVC to Calloway Canal Intertie 



 

 

 
 

and the Calloway Canal Lining are completed and the lined Calloway Canal becomes the 

primary regional route for water conveyance, as seen on Figure 3-1.   

 Estimated amount of water conserved by the project 
is 4,400 acre-feet per year. 

Estimated amount of water better managed following project completion: Water better 

managed by the Project, including the projected use of the CVC-Calloway Intertie upon 

completion, can be represented by the average annual amount of 24,833 acre-feet surface water 

delivered to the North Kern WSD and Cawelo WD District when the lined Calloway Canal 

becomes the primary regional route for water conveyance which will avoid the use of CVC lifts 

and PS-A, shown on Figure 3-1. 

A primary on-farm benefit is the improved capacity to deliver surface water to irrigated lands 

that also rely on groundwater drawn from an aquifer immediately underlying the irrigation 

service area.  The Calloway Canal allows for delivery of water directly to North Kern, Cawelo, 

and Shafter-Wasco Irrigation District and by exchange to Kern Tulare Irrigation District and 

Delano Earlimart Irrigation District.  

 

Delivery of surface water allows irrigators to conserve groundwater, support groundwater levels 

and reduce the operating costs associated with groundwater pumping, for all groundwater users 

within the common service areas.  The benefits accruing from this Project are directly associated 

with the 4,400 acre-feet that will be delivered to an in-district demand as a result of lining 

Reaches A through D and not recharged in a location with irrecoverable groundwater.   

Duration of project implementation and estimated completion date: The canal lining can 

begin by November 1, 2014 and be completed 8 months from the start time.  The construction 

portion of the Project can start November 2014 with construction being completed by July 2015.  

Anticipated design and construction duration of less than 
one year from notice of funding by DWR.  Construction 

is scheduled for completion by July 2015. 

 

Background Data 

Map of the area, showing the location of the project - North Kern WSD, shown in Figure 3-0, 

is located in Kern County along the eastern side of California’s southern San Joaquin Valley.  

The District lies between the City of Bakersfield on the South and the City of Delano on the 

north, and between Highway 99 on the east and the cities of Wasco and Shafter on the west.   

The location of the 12,554 LF of the Calloway Canal lining and the secured funding for Reaches 

A through D are identified in Figure 3-1.    

  

Major crops and total acres served - The cropping pattern within North Kern’s 55,000-acre 

water service area has changed significantly from row crops to permanent plantings over the past 

25 years.  Currently, about 75 percent of the District’s irrigated lands are planted to permanent 

crops, primarily almonds, grapes and pistachios. 



 

 

 
 

Applicant’s water delivery system (i.e., miles of canals, laterals, and existing irrigation 

improvements) - In North Kern, surface water is delivered through approximately 130 miles of 

unlined canals heading at two diversion points on the Kern River, 20 miles of pipeline, and 20 

miles of lined canal.  The District’s principal supply artery, and most important upstream point 

of diversion on the Kern River, is the Beardsley-Lerdo system.  This system is entirely gravity 

flow and consists of the diversion structure or headworks on the Kern River, 9.5 miles of 

concrete-lined canal (the Beardsley Canal) between the headworks and the District’s southern 

boundary, followed by an unlined canal section (the Lerdo Canal) that continue along North 

Kern’s eastern or “high” side.  

Up to 850 cfs has been conveyed through the Beardsley Canal and delivered to the District, and 

this represents the practical maximum delivery in this system.  By agreement with North Kern, 

Cawelo Water District may use up to 240 cfs of this capacity.  The second point of diversion, 4.5 

miles downstream, is the Calloway headworks, which services the relatively large, now unlined 

section of the Calloway Canal shown on Figure 3-1.  This facility is also entirely gravity flow 

and extends for 10.4 miles before entering North Kern at Seventh Standard Road.  The unlined 

Calloway Canal is used as a “wet year” facility and has a capacity of 1,000 cfs at its headworks.  

As described throughout this grant application, the central purpose of the program for lining a 

portion of the Calloway Canal is to enable this portion of the Calloway Canal to serve as a 

conveyance link between two recently constructed regional Interties, the CVC-Calloway Intertie 

and the Calloway to Lerdo Canal Intertie, and to allow the districts an improved conveyance 

route for use in all water-year types; wet, normal, and dry. 

Project Description 

Project Work and Approach  

 

Project Summary - The proposed project would line 12,554 LF of the Calloway Canal from 

Reaches A through D.  Underlain by a portion of the regional groundwater basin that has 

marginal quality water, it is advantageous to limit the amount of seepage in these canal reaches.  

Construction would consist of trimming the existing canal profile to provide a trapezoidal prism 

with a 50-foot-wide bottom width, 3-to-1 side slopes, and a nominal depth of 8.5 feet.  The canal 

section would be lined using 4-inch thick unreinforced concrete. 

Project Approach - Several tasks are defined below to accomplish the Project Work and are 

organized to track Budget and Schedule items.  North Kern has completed the design of Reaches 

A and B of the Project under the direction of GEI Consultants, Inc. in association with Zeider’s 

Consulting. If grant funding is awarded for lining of Reaches A through D, a grant agreement is 

expected to be signed by October 15, 2014; construction bidding would take place in early fall of 

2014 with construction scheduled for start November 1, 2014 and completed by July 2015.  

The following are a list of anticipated tasks associated with the project work:   

Task 1: Administration   

Coordination of all Project activities, including budget, schedule, communication, and grant and 

cost-share administration. Expected Deliverables: Preparation of invoices and other 

deliverables, as required.   

 



 

 

 
 

Task 2: Reporting   

Report on project financial status on a quarterly basis and prepare significant development 

reports and a Final Project Report.  In addition, the Project will comply with any other reporting 

requirements specified in the potential grant agreement between North Kern and DWR.  

Expected Deliverables: Submission of quarterly status reports, significant development 

reports, and a Final Project Report as specified in the potential grant agreement. 

Task 3: Design 

Design of the project features has been completed for Reaches A and B to the 100 percent design 

level, including project sizing and preliminary cost estimates based on previous construction 

experience and information received from manufacturers.  Remaining work includes completion 

of design plans specific to Reaches C and D and construction specifications, as indicated on the 

Project Schedule.  Expected Deliverables:  Design documents will be prepared and approved at 

the 100 percent design level for all Reaches A through D. 

Task 4: Environmental Documentation   

Pursuant to CEQA guidelines, an Initial Study on the Calloway Canal was completed in 2006 

and North Kern adopted a Negative Declaration that year; North Kern served as the lead agency 

for CEQA since conveyance facilities are shared by North Kern and Cawelo in a 59-41 split, 

respectively. Reclamation has prepared NEPA documentation for Reaches A and B of this 

project since it received federal grant funding.  Reclamation announced funding for Reaches C 

and D in June, 2014 and will commence completing the NEPA documentation for Reaches C and 

D.  For Reaches B, C, and D of the Calloway Canal, Reclamation recommended and North Kern 

and Cawelo concurred and then obtained participation in the Metropolitan Bakersfield HCP 

(Habitat Conservation Plan) to obtain environmental concurrence with California Department of 

Fish and Game regarding potential Kit Fox dens near Canal Reaches B, C, and D.  Expected 

Deliverables: Confirm environmental compliance through Reclamation’s permitting process, 

obtain concurrence with California Department of Fish and Game, and provide the results of 

the pre-activity biological survey prior to the commencement of construction.   

Task 5: Permits/Approval   

The Project is located exclusively within maintained canal rights-of-way or other rights-of-way 

owned and operated by North Kern WSD, therefore, completion of permitting and approvals for 

lining of Reaches A thorugh D are straightforward.  

 Bids for construction will be solicited through a competitive bidding process on the basis 

of final plans and specifications. The language in the standard specifications relating to 

permitting state “The Contractor is an independent contractor and shall, at his sole cost 

and expense, comply with all laws, rules, ordinances and regulations of all governing 

bodies having jurisdiction over the work, obtain all necessary permits and licenses 

therefore…”  This would include, but is not limited to, any required NPDES permitting 

and the preparation of a Stormwater Pollution Prevention Plan. 

 A pre-activity survey will be ordered and conducted by a qualified biologist shortly 

before the start of construction; this would include, but is not limited to, protocol-level 

surveys for the San Joaquin Kit Fox and the Western Burrowing Owl. 



 

 

 
 

 It is noted that the District is not subject to the County’s or City’s jurisdiction with regard 

to building and grading permits relative to water resource projects.  Accordingly, no City- 

or County-issued permits will be required. 

Expected Deliverables: Complete necessary permitting and approval activities prior to any 

construction activities. 

Task 6: Construction 

Construction involves furnishing and installing of all Project works, primarily all works 

pertaining to the physical lining of Reaches A through D of the Calloway Canal.  A contract for 

this task will be awarded to the successful bidder.  Expected Deliverables:  (Reference 

Construction Management task below). 

Task 7:  Construction Management   

Construction Management involves everything from the advertisement for bids from qualified 

construction firms to filing a Notice of Completion for the Project works and preparation of “As-

Builts” drawings.  Construction management activities can generally be categorized as field 

inspection and contract administration, where the latter includes items such as the Notice to 

Proceed, pre-construction conference, correspondence with the Contractor, submittal review, 

progress payments, periodic meetings with the Contractor, Contract Change Orders, etc.  

Expected Deliverables:  Multiple deliverables including a (1) abstract of bids received; (2) 

successful bid proposal; (3) construction progress pay estimates; (4) start-up and testing 

verification; (5) Notice of Completion; and (6) “As-Builts” drawings. 

The proposed Project will be implemented under the direction of North Kern WSD, in 

conjunction with Cawelo WD. GEI Consultants, Inc. (GEI) will provide design, construction 

management, administrative, reporting assistance, and coordination with local firms, as needed.  

Richard Diamond, North Kern’s General Manager, will have responsibility for overall Project 

Management, while Ram Venkatesan, North Kern’s Engineer (a California-licensed Civil 

Engineer), will provide the technical Project Management on behalf of North Kern and will work 

closely with the designated construction manager.    

 
Project Schedule - Based on the above-described  tasks, this Project has an 8 month schedule for 
the construction component.  As such, construction contract documents will be provided  by 
early fall 2014 for bidding purposes, anticipated  start of construction and completion of 
construction is anticipated  by end of June 2015 with all project work being completed  and a 
Final Project Report delivered  by September 2015.  For purposes of this Proposal, assuming the 
Project is approved for grant funding, the contract start date is anticipated  to be October 15, 
2014.     

The Project is not expected to deviate from Reclamation’s proposed schedule of a start date of 

October 1, 2014 and completion within the 24-month project duration. 

Engineering Plans - Engineering design drawings have already been prepared for segments of 

the Calloway Canal that received funding in previous years.  In particular, Reach A, Reach B, 

and a 500 feet portion of Reach C have final design drawings and contract documents prepared 

for bidding.  Due to the severity of the 2014 drought, the districts responsible for lining these 

reaches have delayed bidding until later in 2014.  If grant funding is awarded for lining of 



 

 

 
 

Reaches C and D, North Kern WSD would complete the design for these reaches based the 

designs completed to date because the canal sections used in the completed designs are of the 

same dimensions as those of Reaches C and D.  An example of the design that has been 

completed for Reaches A and B is included in Appendix A. 

 

Evaluation Categories 

Category 1: Benefits 

Water Conservation and Efficiency 

Quantifiable Water Savings - The amount of water conserved by lining Reaches A through D 

is estimated at 4,400 acre-feet per year, based on seepage losses representing irrecoverable 

average annual losses for historic use of the Calloway Canal. 

Historical data was collected at various locations along the Calloway Canal and reported in the 

North Kern Water Storage District Calloway Canal Diversion Summary available from the 

annual Kern River Report prepared by the City of Bakersfield.  The reports used in this analysis 

are from 1990 to 2010 and have been summarized in Table 5-1. The Diversion Summary 

demonstrates that the Calloway Canal has been predominantly used by the regional districts, 

including North Kern, during “wet” hydrologic years when excess surface water supplies were 

distributed around the region for groundwater recharge.  By contrast, the canal has been little 

used during dry periods, largely because of the high seepage losses associated with its current 

unlined condition.    

To determine the average annual seepage losses two different flow measurement locations along 

the canal were compared, specifically the Buck Owens Weir and the Olive Drive Weir, which 

includes the Reaches A through D.  Taking into account deliveries and inflows to the Calloway 

Canal, the difference in water measures at the two weir locations was considered the amount of 

water lost due to seepage (with evaporative losses considered to be negligible).  As summarized 

in Table 5-2, the 6.2 mile canal length between the weirs lost on average 6,975 acre-feet annually 

(1,125 acre-feet per year per mile of canal).  However, because the canal was only operated for 

parts of the year, average annual or monthly values are not reflective of daily seepage rates.  

Table 5-3 considers only the summer periods when the canal was typically operated for an entire 

month.  During these periods, the average monthly loss was 1,994 acre-feet per month or 322 

acre-feet per month per mile, a rate equivalent to an average daily seepage rate of 11 acre-feet 

per day per mile.  

As noted in the Diversion Summary, Calloway Canal operations averaged 3.14 months per year 

(96 days per year). The length of Reaches A through D to be lined as part of this project is 

roughly 12,554 feet (2.38 miles).  Therefore, the amount of water saved along this reach can be 

calculated as 2,515 acre-feet per year (11 acre-feet per day-mile x 2.38 miles x 96 days per year) 

based solely on the historical use of these facilities.  Table 5-1 also shows the average annual 

flow in this reach of the Calloway Canal is 31,458 acre-feet.  Therefore the percentage of the 

historical flow to be conserved by lining Reaches A through D is about 8.0 percent (2,515 acre-

feet water saved along the reaches / 31,458 acre-feet annual flow).   

SWP water from the Cross Valley Canal has historically been delivered to Cawelo WD through 

North Kern’s system by pumping water from the Cross Valley Canal to the Lerdo Canal, as 

shown in Figure 3-1.  A new intertie linking the CVC and the Calloway Canal will be completed 



 

 

 
 

in 2014 and will enable water to be conveyed from the CVC to the Calloway Canal and then 

lifted to the Lerdo Canal at the Calloway Canal to Lerdo Canal Intertie. This new conveyance 

route will allow the use of the Calloway Canal to Lerdo Canal Intertie 8-1 Lateral Pumping 

Plant, which is more efficient in terms of energy, and delivery of water can be accomplished by 

exchange with North Kern, avoiding the pumping lift entirely. Because the new operational 

scheme will utilize the portion of the Calloway Canal proposed to be lined, this future use will 

result in conservation of water above and beyond the volumes that would be conserved under the 

current mode of operation and would significantly enhance water management and flexibility of 

operation.  

The volume of water conserved from future conveyance in the Calloway Canal was estimated by 

examining historical data for water conveyance along the current delivery route and assuming a 

similar quantity will be delivered through the “new” delivery route (shown in Figure 3-1).  The 

average annual conveyance shown in Table 5-5 of 24,833 acre-feet reflects the average annual 

delivery to Cawelo, North Kern and the KCWA, that typically occurs over 3.1 months per year.  

Comparing these monthly operations (Table 5-5) with Calloway Canal historical monthly 

operations (Table 5-1) suggests that that the Calloway Canal could see an increased operation of 

around 2.4 months per year (72 days per year).  As such, the amount of  avoided seepage due to 

increased water use in canal would be approximately 1,885 acre-feet per year (11 acre-feet per 

day-mile x 2.38 miles x 72 days), representing 7.6 percent of the expected deliveries (1,885 acre-

feet water saved along reaches / 24,833 acre-feet of increased annual flow).  

Adding the projected average annual additional flows of 24,833 acre-feet to the historic wet year 

flows of 31,458 conveyed in the Calloway Canal yields, an average of 56,291 acre-feet per year 

with water conservation benefits due to lining of Reaches A through D being credited to the full 

amount while the additional flow value of 24,833 acre-feet would be credited as being better 

managed. The conserved water represents about 7.8 percent of the combined historic and future 

flows (4,400 acre-feet water saved along reach / 56,291 acre-feet of total flow along canal). Note 

that the post-project seepage losses are expected to be negligible since the concrete lining will 

dramatically decrease the current seepage losses. The conserved water will be applied towards 

meeting existing irrigation demands.   
 

Estimated 4,400 acre-feet per year of water conserved by lining Calloway 
Canal Reaches A through D (decreased seepage losses). Assumes 2,515 

acre-feet per year based on historical use of canal, and 1,885 acre-feet per 
year based on increased use once construction of CVC-Calloway Intertie is 

completed in 2014. 

 
Percentage of Total Supplies - As stated above, the amount of water conserved is estimated at 

4,400 acre-feet per year which equates to conservation of 220,000 acre-feet over the expected 

50-year service life of the project.  Relative to the total annual volume of water to be conveyed 

through Reaches A through D of 56,291 acre-feet, the 4,400 acre-feet per year to be conserved 

by lining Reaches A through D represents 7.8 percent of the water being conveyed.  
 

Estimated 7.8% of North Kern and Cawelo annual surface water supplies, 
delivered via the Calloway Canal upon completion of the Intertie, would 

be conserved by lining of Reaches A through D. 
 

Improved Water Management - Completion of the new CVC-Calloway Intertie (expected in 

June 2014) will allow North Kern and Cawelo to convey approximately 24,833 acre-feet of 



 

 

 
 

water along the Calloway Canal and Lerdo Canal to PS-B resulting in better water management 

by avoiding pumping lifts and shortening the conveyance route.  Delivery of water through the 

Calloway Canal will improve management of water across the range of hydrologic year types as 

a result of increased conveyance flexibility.  

Measuring points are already in place to monitor the Project’s performance.  Monthly flow 

volumes will continue to be measured at these locations, based on sharp-crested weirs equipped 

with stage recorders, and the discharge ratings at each location will continue to be checked by 

stream gaging. Following completion of the project, the reduction in seepage losses will be 

measured by comparing the pre-Project average of 11 acre-feet per day per mile during months 

when flows were measured at the Buck Owens and Olive Drive weirs to post-project seepage.   

So that the pre-Project and post-Project seepage estimates are comparable, post-Project estimates 

will be made during months where the canal is in use all month to reduce errors in measurement 

during periods when the canal is filling. Seepage estimates will also be adjusted to account for 

evaporation losses, particularly during summer months. 

Reasonableness of Costs 

Total Project Costs - The total cost for the Reach D lining project is estimated at $8,787,800, 

which is described in the Budget Proposal.  This estimated cost, includes the cost of construction 

plus all costs associated with design, construction management, environmental compliance, and 

other items.  The cost estimate is based on the costs incurred during lining the CVC to Calloway 

Intertie and estimates developed for lining of other reaches of the Calloway Canal. 

Volume of Water Conserved - As computed above, it is estimated the Project would conserve 

about 4,400 acre-feet per year. 

Expected Life of the Improvement - Lining of Reaches A through D of the Calloway Canal 

will be designed to standards intended to achieve a service life of at least 50 years.  Over this 

service life, the volume of conserved water is estimated to be 220,000 acre-feet. 

Water Better Managed - Water better managed by the Project, including the projected use of 

the CVC-Calloway Intertie upon completion, can be represented by the average annual amount 

of 24,833of surface water that will be delivered while avoiding the use of the CVC lifts and PS-

A. 

Cost of Benefits - Using simple formulas to assess the projected costs for estimated benefits; the 

estimated cost of conserved water is $39.09 per acre-foot and of water better managed is $6.93 

per acre-foot better managed. Please see calculation below.  

Water conserved = $8,787,800 total project costs / (4,400 acre-feet conserved per year x 50 year 

life)] = $39.95 per acre-foot.  

Water better managed = $8,787,800 total project costs / (24,833 acre-feet water better managed 

per year x 50 year life) = $7.08 per acre-foot. 
 



 

 

 
 

An estimated $39.95 per acre-feet of conserved water, and                             
$7.08 per acre-foot of water better managed. 

 

 

Other Benefits 
 

Energy-Use - As previously explained, lining of Reaches A through D of the Calloway Canal 

would result in a net increase to annual water supplies of approximately 4,400 acre-feet based on 

avoided seepage to unusable groundwater.  The ‘additional’ yearly supply would be applied to 

meet existing irrigation demands thereby decreasing groundwater pumping requirements and 

reducing the energy consumed for groundwater pumping.    

    

Based on prior analyses completed by the District, as part of the Poso Creek IRWM Plan, 

historical water supply and water level data imply a 1 foot water level rise for every 0.18 acre-

feet per acre of surface water imported into northern Kern County.  As stated earlier, the lining 

of Reaches A through D of the Calloway Canal is expected to have a useful life of 50 years 

resulting in an additional 220,000 acre-feet in storage at the end of 50 years. Over North Kern’s 

gross irrigated area of about 55,000 acres, this amounts to 4.0 acre-feet per acre (220,000 acre-

feet / 55,000 acres).  The corresponding water level rise at the end of 50 years would be about 

22.2 feet (4.0 acre-feet per acre / 0.18 acre-feet per acre per foot of water level rise).  The 

average water level rise over this period would be one-half of this amount, or about 11.1 feet.  

Based on an average pumping lift of 250 feet and average energy cost of $0.12 per kWh, both 

typical values for water users in the District, the value of the decreased pumping lift along with 

reduced groundwater pumping of 4,400 acre-feet per year represents an average annual energy 

savings of $381,527 per year as shown on Table 5-6.  This correlates to an average annual 

energy savings of 3,179 MWh and a reduction of GHG of 1,436 MT CO2e. 

Given the hydraulic continuity of the underlying groundwater with adjoining districts (i.e., 

shared regional groundwater basin); it is not likely that North Kern would realize all of this 

benefit; however, it would be realized by the region as a whole. While the lift benefit would be 

less on a regional basis, more groundwater pumping would be involved in the larger area.  

Accordingly, making the energy benefit calculations strictly on the basis of North Kern is 

believed to be representative of the magnitude of the benefit. 

 
Reduced groundwater pumping in the District of 4,400 acre-feet per year 

represents an annual energy savings of $381,527 per year (based on average 
energy costs of $0.12 per kWh and 3 kWh/acre-foot). 

 

Endangered or Threatened Species: 

What is the extent to which the proposed project would reduce the likelihood of listing or 

would otherwise improve the status of the species? - The proposed Project would indirectly 

benefit federally-listed threatened or endangered species by improving the regulation of water 

supplies that have been rendered less reliable owing to the imposition of measures designed to 

protect threatened and endangered species. These measures include seasonal pumping restrictions 

in the Sacramento River-San Joaquin River Delta (Delta) and restoration of flows below Friant 

Dam on the San Joaquin River. The pumping restrictions reduce the amount and constrain the 

timing of deliveries of State Water Project and Central Valley Project (CVP) water pumped from 

the Delta and the deliveries of CVP-Friant Division supplies.  The Poso Creek Region, to which 

North Kern and Cawelo below, includes districts with contracts for water from both of these 



 

 

 
 

sources. 

 

What is the relationship of the species to water supply? - Relative to the CVP-Friant supplies, 

the San Joaquin River Restoration Program includes a water management goal which is to 

reduce or avoid adverse water supply impacts to all of the Friant Division long-term contractors 

that may result from the Interim Flows and Restoration Flows provided by the restoration 

program.  San Joaquin River restoration efforts envision a program whereby water which flows 

from the San Joaquin River into the Delta would be picked up and conveyed in the California 

Aqueduct and diverted into the Cross Valley Canal for delivery to Friant Division contractors.  

Owing to mismatches in timing between supply and demand, regulation will be necessary to 

correct these imbalances. The Poso Creek Region includes three contractors, which collectively 

account for about 25 percent of the Friant Division’s Class 1 supply.  Two of these entities have 

already entered into banking arrangements with North Kern WSD to regulate their contract water 

supplies and thereby mitigate adverse water supply impacts.  This directly supports the 

Settlement Agreement through furtherance of the water management goal.  With regard to the 

San Joaquin River, the relevant species is the Federally-threatened (spring run)/endangered 

(winter run) Chinook Salmon. 

For projects that will directly accelerate the recovery of threatened or endangered species 

or address designated critical habitats, please include the following elements: 

 How is the species adversely affected by a Reclamation project? 

 Is the species subject to a recovery plan or conservation plan under the 

Endangered Species Act? 
 

The proposed Project contributes to accomplishment of the State’s co-equal goals, as defined in 

the Amended Memorandum of Agreement Regarding Collaboration on Planning, Design and 

Environmental Compliance for the Delta Habitat Conservation and Conveyance Program in 

Connection with the California Bay Delta Conservation Plan (First Amendment MOA 

Collaboration BDCP, December 15, 2011).  The implementation of co-equal goals is intended to 

provide reliable water supply for California while enhancing, protecting, restoring, and 

enhancing the Delta ecosystem and habitat (SB1, Steinberg- Section 85054).  Upon the pending 

completion of the intertie between the Cross Valley Canal and the Calloway Canal, any water 

diverted from the California Aqueduct for direct delivery to North Kern WSD or Cawelo WD 

would be conveyed through the reaches of the Calloway Canal which are proposed for lining 

under various programs including this Project. 

 

Lining of the Calloway Canal will minimize seepage losses which are particularly problematic 

because of the poor quality of the groundwater underlying the canal.  Any measures which 

minimize seepage to poor quality groundwater and enable delivery of conserved surface water 

directly to water users improves the efficiency of water management in the region, reduces 

demand on the Delta and, supports the environmental objectives of the California Bay-Delta 

Conservation Plan and the San Joaquin River Restoration Program. 

 

 

 

 



 

 

 
 

With regard to the Delta, relevant species include the following: 

 Delta Smelt, Federally endangered 

 Longfin Smelt, Candidate 

 Chinook Salmon, Federally threatened (spring runs)/endangered (winter runs). 

The diagram below, illustrates the pumping restrictions that are currently in force in the Delta in 

an effort to restore these fish species’ populations.   
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What is the extent to which the proposed project would 

reduce the likelihood of listing or would otherwise 

improve the status of the species? – By reducing seepage to 

marginal quality groundwater, reducing pumping demand on 

higher quality groundwater and helping support groundwater 

elevations underlying irrigated lands, the proposed Project 

has the ability to benefit local species. Kern County has more 

than two dozen threatened and endangered species. As 

demonstrated by the Kern Water Bank, actions that support 

local groundwater may assist in restoring wetland and upland 

habitat via in-lieu groundwater recharge. Species that may 

benefit include: 

 

 San Joaquin Kit Fox; 

 Tipton Kangaroo Rat, and 

 San Joaquin Wooly Threads 

 

Other Contributions to Water Supply Sustainability 

 

The Project will reduce conveyance losses, regardless of year type. 

 

Will the project make water available to address a specific concern, e.g. water supply 

shortages due to climate variability and/or heightened competition for finite water supplies; 

will it market water to other users, or generally make more water available in the water 

basin where the proposed work is located? - Yes, the loss of water supply reliability (owing to 

climate change, and regulatory and judicial actions) was the fundamental regional concern 

identified in the Poso Creek IRWM Plan. The proposed Project will aid in addressing this 

concern by increasing the capacity to introduce high quality surface water into the region, to 

deliver this water to irrigation users, and to protect water quality by eliminating canal seepage in 

an area underlain by poor quality groundwater.  As a result, more surface water will be brought 

into the region than under the no-Project condition and this increased volume of imported water 

will be available for delivery to irrigators with little water lost to seepage.   

 

Where will the conserved water go? Where is that water currently going (e.g., back to the 

stream, spilled at the end of the ditch, seeping into the ground)? - The conserved water will 

be delivered to irrigators in the North Kern WSD and in Cawelo WD. Without the lining project, 

water is seeping into the ground in an area where the quality of the seepage will be degraded 

when mixed with the underlying groundwater. 

 

How does this more sustainable water supply benefit other water users in the basin? - Other 

water users in the basin rely on the shared groundwater; therefore, any surface water delivered 

into the region, or conserved within the region, helps to preserve groundwater. 

 

Does the project promote and encourage collaboration among parties?  Is there widespread 

support for the project?  Will the project help to prevent a water-related crisis or conflict? 

The Project is the result of collaboration among neighboring water agencies. In particular, in 

2005, North Kern WSD and Cawelo WD joined with four neighboring water agencies to develop 

an Integrated Regional Water Management Plan (Plan) for the region.  In addition to North Kern 



 

 

 
 

and Cawelo, the agencies that developed and adopted the Plan included, Shafter-Wasco 

Irrigation District, Semitropic Water Storage District, Kern-Tulare Water District, and Delano-

Earlimart Irrigation District.  Collectively, these agencies represent about 350,000 irrigated acres 

and a gross area on the order of 0.5 million acres.  Further, these agencies represent State Water 

Project, Central Valley Project, and local Kern River water supplies.  

As recognized in the Plan, projects that result in improved management of surface water supplies 

in the region benefit all users because of the widespread reliance on the underlying common 

groundwater resource.  Therefore, a project such as lining of Reaches A through D that reduces 

losses to unrecoverable groundwater, produces conserved water that can be delivered directly to 

irrigators.  Although surface water imported into the region is the primary source of recharge to 

the groundwater basin, seepage to unrecoverable groundwater from locations such as Reaches A 

through D does not contribute to sustaining local groundwater supplies without added cost to 

recover the contaminated groundwater.   

 

Will the project increase awareness of water and/or energy conservation and efficiency 

efforts?  Will the project serve as an example of water and/or energy conservation and 

efficiency within a community?  Will the project increase the capability of future water 

conservation or energy efficiency efforts for use by other users? - This integrated water and 

energy project (water conservation reduces both groundwater pumping volumes and pumping 

lifts) will serve as an excellent example to the water community of the value of such 

conservation projects.  As part of the regional planning process the North Kern WSD has 

presented project details and benefits to the other members of the Poso Creek IRWM group who 

have expressed interest in developing similar programs that could further leverage the approach 

taken in this project.  

Other Benefits 
 

No other benefits have been identified. 
 

Category 2: On-Farm Efficiencies 

 
North Kern does not have programs for direct assistance to growers nor does it coordinate 

grower assistance activities.  Rather on-farm assistance is generally administered directly 

between growers and the NRCS.  One such on-farm assistance program is the Environmental 

Quality Incentives Program (EQIP), a voluntary conservation program that provides financial 

and technical assistance to farmers and ranchers who face threats to soil, water, air, and related 

natural resources on their land. Because applicants to NRCS programs remain confidential until 

awarded funding, districts are frequently unaware of grower participation in these programs until 

the funding has been awarded.  Nevertheless, the North Kern strongly supports these programs as 

efficient management of water on-farm is a key to attainment of the District’s objective of 

efficient management of water district-wide. 

If on-farm facilities or irrigation practices are to be improved as a result of this project, 

include a detailed listing of the fields and acreage to be improved. Provide a detailed 

explanation of how the proposed project will enable or enhance these on-farm efficiency 

improvements - North Kern growers have already adopted improved irrigation systems, such as, 

micro-spray and drip.  However, a need exists for evaluation of the performance of these systems 

to assist growers to continue to attain high levels of water use efficiency as these systems age.   

On-farm irrigation system evaluations using the Mobile Lab service operated by Brian Hockett 



 

 

 
 

of the North West Kern Resources Conservation District (NWKRCD) can be a valuable tool in 

aiding growers in keeping their systems functioning effectively.  

 

North Kern is in the NWKRCD service area and has funded irrigation system evaluation 

assistance to growers for many years. This project offers an opportunity to couple the increased 

access to surface water provided through canal lining with Mobile Lab services aimed at 

assisting growers attain the greatest benefit from their increased access to surface water by 

improving the operation of their on-farm systems.  An additional, benefit of enhanced support for 

the Mobil Lab will be the potential to improve on-farm nutrient management both through 

improving the performance of irrigation systems and by recommending nutrient management 

practices best suited to the type and condition of the irrigation systems. 

 

Describe in detail the on-farm improvements that can be made as a result of this project.  

Describe any similar planned or on-going efforts by farmers/ranchers that receive water 

from the applicant - NRCS support would enable funding of additional 1) Mobile Lab 

assessments of the performance of drip and micro-spray irrigation systems now used by growers 

in the District, and 2) assistance to growers in applying best management practices to improve 

nutrient management.     

 
Fully describe the on-farm water conservation or water use efficiency benefits that would 

result from the enabled on-farm component of this project.  Estimate the potential on-farm 

water savings that could result in acre-feet per year.  Include support or backup 

documentation for any calculations or assumptions - A primary on-farm benefit is the 

improved capacity to deliver surface water through District conveyance facilities to irrigated 

lands in North Kern and in several neighboring districts all of whom rely on groundwater 

pumped from an aquifer immediately underlying the irrigation service area. Lining of the 

Calloway Canal makes it practical to deliver water directly to North Kern, Cawelo and Shafter-

Wasco and by exchange to Kern Tulare Irrigation District and Delano Earlimart Irrigation 

District. Surface water deliveries directly to irrigators allow groundwater to be conserved and 

reduce the energy required for groundwater pumping.  The reduction in groundwater pumping is 

a direct benefit to growers who, as well owners, bear the cost of well operation.   

The potential on-farm water savings that can be related to the conserved water delivered to 

irrigators in North Kern is the 520 acre-feet per year conserved by lining of Reach D that will 

replace an equal amount of groundwater pumped for irrigation.  

Projects that include significant on-farm irrigation improvements should demonstrate the 

eligibility, commitment, and number or percentage of shareholders who will participate in 

the available NRCS funding programs.  Applicants should provide letters of intent from 

farmers/ranchers in the affected project areas - Applicant letters were not requested by North 

Kern; however, the District encourages the direct coordination that occurs between the NRCS 

and growers. 
 

Category 3: Supplemental Water Supply Need 

 
Describe in detail water supply related issues in your area.  This includes quality and 

quantity of surface and groundwater sources.  Recognize overdraft issues if present. 

Specifically, how does this project address those issues? - The Poso Creek IRWM Plan 

identified and evaluated the adverse impacts of “recent” regulatory and judicial actions which 



 

 

 
 

have, or have the potential to, adversely impact the three principal surface water sources for the 

region; the Kern River, the SWP, and the CVP.  These actions include court-ordered reductions 

in pumping from the Sacramento-San Joaquin Delta; implementation of the San Joaquin River 

Settlement Agreement; Kern River water rights litigation; and the imposition by the USACE of 

storage restrictions on Isabella Dam and Reservoir in response to dam safety concerns.  

The Poso Creek Plan indicates that an average annual reduction on the order of 100,000 acre-

feet, or more, in the surface water supplies to the region is likely in the future amounting to 

elimination of about 15 percent of the region’s historical surface water supply.  With 

groundwater levels over the last 25 years being relatively stable, the anticipated decline in 

surface water supply is expected to result in an increased reliance on pumped groundwater which 

is likely to induce a long-term decline in groundwater levels.  As a response to these projections, 

the districts in the Poso Creek region are actively pursuing exchange arrangements, conservation 

projects, and banking programs to make the best use of available supplies. Lining of the 

Calloway Canal is a vital improvement that will benefit each of the six districts in the Poso 

Creek IRWM Plan. 

Describe the current and projected water demand for the applicant - Based on North Kern’s 

draft Agricultural Water Management Plan, the current and projected water demand for the 

District is on the order of 180,000 acre-feet per year to meet the crop ET demand, leaching 

requirements and other factors. 

 

Address water shortages and impacts of those water shortages -  
 

DWR Bulletin 160-09 (2009) articulated some of the water supply “challenges” facing the 

Tulare Lake Basin, of which North Kern is a part.  These challenges include the following: 

 

 Water quality and environmental needs for the Delta are reducing the export volume of 

water pumped and available for delivery. For example, new biological opinions for 

endangered species and statutory requirements in December 2008 reduced export 

pumping by around 20-30 percent. 

 

 Changes in the OCAP (Operations Criteria and Plan, USBR) could worsen delivery 

reliability issues of imported water from the CVP and SWP. 

 

 The San Joaquin River Settlement will reduce CVP water diverted into the Friant-Kern 

Canal, possibly by as much as 15 percent (on average) as interim flows began October 1, 

2009, which also affects the availability of CVP 215 water. 

 

According to the 2011 State Water Project Delivery Reliability Report (DWR 2012), the long-

term reliability of surface water supplies to Southern California from the Delta is expected to 

average 60 percent of the contractual amounts. 

 

Include a description of applicant's water rights and water supply allocations over the last 

four years (2008 - 2012).  Provide information on all water sources used in the district.  

(Surface water, groundwater, transferred water, upslope drain water, contract water, etc). 

Include all state, Federal, and local water supplies - The following table presents information 

on North Kern’s sources of water supply over the period from 2008 through 2012.  The sole 



 

 

 
 

source of surface water during this period were the District’s diversions from the Kern River 

with the volumes measures at Seventh Standard Road, the District’s south boundary. 

 

WATER SUPPLIES (AF) 
 

Source 2008 2009 2010 2011 2012 

Kern River 93,321 84,909 180,110 358,165 93,499 

District Deep Wells 88,611 95,463 6,448 0 107,429 

Non-District Deep Wells* 4,522 3,184 0 0 10,436 

Total 186,454 183,556 186,558 358,165 211,364 
 

* Groundwater pumped by private landowners that is discharged to North Kern canals for 

wheeling within the District. 

Source: 2014 Draft North Kern WSD Agricultural Water Management Plan; Table 30. 

 

Category 4: Implementation and Results  

Identify and describe any engineering or design work performed specifically in support of 

the proposed project - Engineering design drawings have been prepared for segments of the 

Calloway Canal that have received funding in previous years.  Reach A, Reach B, and a 500 

foot-long portion of Reach C have had final design drawings and contract documents prepared 

for bidding. Due to the severity of the 2014 drought, the participating districts have delayed 

putting lining projects out for bid until later in 2014.  Reach A, Reach B, and an extension north 

of Hageman Road have canal sections of the same dimensions as Reach D.  If funded, North 

Kern will complete the design for Reach D based on the designs that have already been 

completed. An example of the completed design for Reach B is included in Appendix A.    

Describe the implementation plan of the proposed project. Include an estimated project 

schedule that shows the stages and duration of the proposed work, including major tasks, 

milestones, and dates. Specify the date when construction can begin - The Project will be 

implemented as shown on the schedule (Figure 5-6). The projected schedule shows that activity 

would begin around October 1, 2014, contract documents would be completed by mid-year 2015, 

construction would extend to June 2016, and all project work and reporting would be completed 

by September 2016.      

Describe how the project conforms to and meets the goals of any applicable State or 

integrated regional water management plans, and identify any aspect of the project that 

implements a feature of an existing water plan(s) - North Kern WSD adopted, by Resolution 

of its governing Board of Directors, the Poso Creek IRWM Plan in July 2007.  This plan was 

developed in collaboration with neighboring districts, the Poso Creek Regional Water 

Management Group, over a period of two years in accordance with guidelines published by the 

State of California.  Subsequently, a Reclamation-funded System Optimization Review (SOR) 

was conducted for this group
1
. 

                                                      
1 Semitropic Water Storage District acted  as lead  agency on the grant from Reclamation to help  fund  this 
work. 



 

 

 
 

Integrated Regional Water Management Plan - The Plan’s Executive Summary lists the 

following as the first strategy to be employed to mitigate projected reductions in the Region’s 

surface water supplies: 

“Maximize use of available surface water supplies through the use of existing absorptive 

capability by coordinating mismatches between supply and demand within the Region, i.e., 

matching supply that exceeds demand in one district with demand that exceeds supply in another 

district.  This applies to both irrigation absorptive capability as well as spreading absorptive 

capability.” 

By expanding the flexibility of water management options available in the region, limiting 

seepage to impaired groundwater, and reducing groundwater pumping volumes and lifts, the 

proposed Project is entirely consistent with, and in furtherance of, this strategy.  

System Optimization Review (SOR) - The focus of the SOR was to (1) prioritize the 

implementation of structural water management measures for the region based on their expected 

benefits to the region’s water supply reliability, and (2) identify and resolve institutional 

constraints to exchange water between districts and enhance the use of district groundwater 

banking facilities that will help mitigate the projected loss of water reliability to the region.  The 

study is complete, a memorandum was prepared in March 2010 regarding the Plan of Action 

resulting from the SOR, and a Final Report was submitted to Reclamation in early 2011.  The 

Plan of Action identified lining of the Calloway Canal as one of the structural measures required 

to optimize management of water supplies to the region.  

Performance measures are methods an applicant can use to quantify actual benefits upon 

completion of the project.  Provide a detailed plan on how performance measures and 

project monitoring will be used to demonstrate, verify, and report project performance and 

results.  Post-project data verification needs to be included - Historically, flow has been 

measured at various locations along the Calloway Canal and the resulting volumes have been 

recorded and reported in annual Hydrographic Reports for the Kern River which cover the period 

from 1990 through 2010.  These reports document that the Calloway Canal has been used to 

convey water only in “wet” years due largely to the high seepage losses associated with the 

unlined canal.   

 

To evaluate the average annual seepage losses, two different flow measurement locations along 

the canal were compared: 1) the Buck Owens Weir, and 2) the Olive Drive Weir.  These sharp-

crested weirs are equipped with stage recorders, and the discharge ratings at both locations are 

periodically checked by stream gaging carried out by North Kern.  As the two established 

measurement points span Reach D, comparison of the flows measured at the Buck Owens and 

Olive Drive weirs, when adjusted for inflows and diversions occurring between the two weirs, 

provides an accurate accounting of pre-Project seepage and will enable accounting of seepage 

during construction and after completion of the canal lining. 

   
As summarized in Table 6-2, the 6.2-mile-long reach between the Buck Owens Weir and the 

Olive Drive Weir lost an average of 6,975 acre-feet per year during the period from 1990 

through 2010.   After adjusting for periods when there was no flow in the canal, average monthly 

losses during the 66 months when flow was measured over both weirs for the entire month, 

primarily during the summer, equal approximately 1,994 acre-feet per month over the 6.2 mile-



 

 

 
 

long reach, a rate equivalent to 11 acre-feet per day per mile of canal or 3 acre-feet per day for 

the 1,490 foot length of Reach D. 

Occasional stream gage measurements taken recently at locations between the Buck Owens Weir 

and the Olive Drive Weir suggest loss rates slightly higher than those computed from the long-

term record, but confirm the order of magnitude of the estimated loss rate. 

Category 5: Innovation  

 
Explain how this project demonstrates innovative techniques and approaches to produce 

benefits that address water supply - The proposed canal lining project is a regional water 

conveyance facility improvement that will allow state, federal, and previously banked water 

supplies to be delivered directly to North Kern WSD, Cawelo WD, and Shafter-Wasco ID, and to 

Kern-Tulare ID and Delano-Earlimart ID using exchange agreements.  The Poso Creek IRWM 

Plan, RWMG has completed both CEQA and NEPA documents that allow the districts to bank, 

exchange, and transfer water supplies over a 25-year period.  Lining the Calloway Canal is 

integral to improving how water deliveries occur in the region.  

 

What are the applicant’s plans to assist others in adopting and implementing the methods 

and techniques used by the project? - Project information and status is shared with the Poso 

Creek IRWM Plan RWMG at regular meetings.  Technical information regarding the canal 

lining is presented in papers to the United States Committee of Irrigation and Drainage and at 

local engineering luncheons.  

 

How will the applicant continue to expand and build upon the project when Federal 

assistance ends? - The applicant has successfully aligned state funding and local funds to match 

the federal assistance.  The applicant intends to apply for additional drought-related IRWM funds 

that are to become available through the State of California.  The District will maintain and 

operate the Calloway Canal with District funds once constructed. 

 
Category 6: NRCS Collaboration  

 
Although North Kern does not have a capital program to fund on-farm enhancements, the 

District coordinates with local NRCS staff working directly with growers who have applied to 

the NRCS for funding of on-farm improvements.  Because the names of applicants to NRCS 

programs remain confidential until funding has been awarded, the District does not have advance 

knowledge of the number of growers within the District who have requested NRCS funding or of 

the location of lands where on-farm improvements may be located. The local NRCS staff 

collaborating with North Kern and local growers on on-farm improvements are Sarah Tanuvasa 

and James Booth, USDA, NRCS, Bakersfield Service Center, 5000 California Ave., Bakersfield, 

CA. 

Because North Kern growers have already converted much of the District to low volume 

irrigation systems such as drip and micro spray, the District proposes that growers would be well 

served by NRCS support of on-farm irrigation system evaluations using the Mobile Lab service 

operated by Brian Hockett of the North West Kern Resources Conservation District 

(NWKRCD).  These evaluations would enable growers to improve operation of their existing 

systems, improvements that would both increase the efficiency of their on-farm water 

management and enhance their management of nutrients such as nitrogen. North Kern is in the 

NWKRCD service area and has funded irrigation system evaluations to growers for many years.  



 

 

 
 

NRCS funding would enable expansion of this Mobile Lab program. Appendix B contains a 

summary letter provided by NWKRCD which is part of their annual report to North Kern of the 

on-farm irrigation system evaluations.    

 

A primary on-farm benefit is the improved capacity to deliver surface water to irrigated lands 

that also rely on groundwater pumped from wells drawing from an aquifer immediately 

underlying the irrigation service area.  The Calloway Canal allows for delivery of water directly 

to North Kern, Cawelo, and Shafter-Wasco and by exchange to Kern Tulare Irrigation District 

and Delano Earlimart Irrigation District. Surface water deliveries to irrigators allow groundwater 

to be conserved.  North Kern practices conjunctive use, as do the neighboring districts, which 

means surface water, when available, replaces pumping of groundwater to meet irrigation 

demand.  If more surface water is available, less groundwater is pumped, resulting in less energy 

for the same total water use.  

 

Describe the extent to which this project complements an existing or newly awarded NRCS 

Agricultural Water Enhancement Program (AWEP) - Recently, there were two local AWEP 

projects that may have had complimentary functionality with local Kern water storage districts.  

One was for water quality protection on dairies, primarily focused on development of nutrient 

management plans.  The other AWEP was for installation of micro-irrigation on tomato crops.   

Neither AWEP project is currently active in this NRCS area, nor is either  scheduled to be re-

funded at this time. 
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Calendar Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1990 -           -           -           -           -           -           -           -           -           -           -           -           0
1991 -           -           -           -           -           -           -           -           -           -           -           -           0
1992 -           -           -           -           -           -           -           -           -           -           -           -           0
1993 -           -           2,737       3,314       4,395       13,793     15,872     4,149       859          3,175       1,857       -           50,151
1994 -           -           -           -           -           -           -           -           -           -           -           -           0
1995 1,656       4,587       5,088       10,227     18,621     19,900     20,604     17,669     10,975     10,468     10,143     1,674       131,612
1996 1,370       1,638       766          792          12,948     11,700     12,355     7,857       1,222       1,065       -           -           51,713
1997 7,842       10,145     13,866     5,829       9,677       12,474     12,058     7,090       1,004       -           -           -           79,985
1998 5,461       5,011       5,827       5,940       8,279       18,434     22,526     20,013     10,584     1,764       -           -           103,839
1999 6,651       4,533       63            541          3,511       5,342       6,044       4,810       2,839       3,820       371          -           38,525
2000 -           476          1,081       -           -           -           -           -           -           168          20            4               1,749
2001 -           -           16            -           -           -           -           -           -           -           -           2,184       2,200
2002 1,486       -           -           -           -           -           -           -           -           -           36            44            1,566
2003 -           -           -           -           -           -           -           -           -           -           -           -           0
2004 -           -           -           -           -           -           -           -           -           -           -           -           0
2005 18            2,440       1,341       264          1,457       18,488     19,241     4,201       -           1,087       522          10,038     59,097
2006 12,113     -           559          1,656       22,387     29,151     26,337     5,687       327          -           -           -           98,217
2007 -           -           -           -           -           -           -           -           -           -           -           -           0
2008 -           -           -           -           -           -           -           -           -           -           -           -           0
2009 -           -           -           -           -           -           -           -           -           -           -           -           0
2010 -           -           4               454          12,174     10,488     14,104     -           -           -           -           4,744       41,968
Total 36,597     28,830     31,348     29,017     93,449     139,770  149,141  71,476     27,810     21,547     12,949     18,688     660,622

Average 1,743       1,373       1,493       1,382       4,450       6,656       7,102       3,404       1,324       1,026       617          890          31,458
Non-Zero
Average

4,575       4,119       2,850       3,224       10,383     15,530     16,571     8,935       3,973       3,078       2,158       3,115       55,052

Source: Annual Hydrographic Reports for Kern River.

 Table 5-1  Calloway Canal Flow at Buck Owens Weir

(values in acre-feet)

Appendix B.  Tables_____________________________



Calendar Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1990 -           -           -           -           -           -           -           -           -           -           -           -           0
1991 -           -           -           -           -           -           -           -           -           -           -           -           0
1992 -           -           -           -           -           -           -           -           -           -           -           -           0
1993 -           -           2,238       1,496       878          1,153       1,492       1,431       573          1,211       972          -           11,444
1994 -           -           -           -           -           -           -           -           -           -           -           -           0
1995 1,656       2,905       1,889       1,645       1,940       1,722       1,828       1,676       1,613       1,658       1,507       688          20,727
1996 926          678          587          710          2,021       1,560       1,598       1,710       778          1,305       -           -           11,873
1997 1,416       1,138       1,271       1,291       1,287       1,226       996          1,210       743          95            65            -           10,738
1998 1,862       1,244       1,269       986          1,287       1,601       1,271       1,037       1,214       914          560          -           13,245
1999 1,484       1,276       63            541          1,149       1,752       1,496       1,037       1,149       1,593       194          -           11,734
2000 -           476          1,081       -           -           -           -           -           -           168          20            4               1,749
2001 -           -           16            -           -           -           -           -           -           -           -           2,166       2,182
2002 1,363       -           -           -           -           -           -           -           -           -           36            44            1,443
2003 -           -           -           -           -           -           -           -           -           -           -           -           0
2004 -           -           -           -           -           -           -           -           -           -           -           -           0
2005 18            2,440       1,341       264          1,457       8,297       2,378       1,466       -           1,087       522          3,152       22,422
2006 2,152       -           559          1,656       3,979       3,675       3,423       2,747       327          -           -           -           18,518
2007 -           -           -           -           -           -           -           -           -           -           -           -           0
2008 -           -           -           -           -           -           -           -           -           -           -           -           0
2009 -           -           -           -           -           -           -           -           -           -           -           -           0
2010 -           -           4               454          7,611       4,913       5,045       -           -           -           -           2,376       20,403
Total 10,877     10,157     10,318     9,043       21,609     25,899     19,527     12,314     6,397       8,031       3,876       8,430       146,478

Average 518          484          491          431          1,029       1,233       930          586          305          382          185          401          6,975
Non-Zero
Average

1,360       1,451       938          1,005       2,401       2,878       2,170       1,539       914          1,004       485          1,405       12,207

Maximum 2,152       2,905       2,238       1,656       7,611       8,297       5,045       2,747       1,613       1,658       1,507       3,152       22,422     
Source: Annual Hydrographic Reports for Kern River.

Table 5-2  Seepage Losses between Buck Owens and Olive Drive Weirs

(values in acre-feet)



Calendar Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Months
1990 -              -              -              -              -              -              -              -              -              -              -              -              0
1991 -              -              -              -              -              -              -              -              -              -              -              -              0
1992 -              -              -              -              -              -              -              -              -              -              -              -              0
1993 -              -              2,238          1,496          -              1,153          1,492          1,431          1,211          -              9,021 6 6
1994 -              -              -              -              -              -              -              -              -              -              -              -              0
1995 1,656          2,905          1,889          1,645          1,940          1,722          1,828          1,676          1,613          1,658          1,507          20,039 11 11
1996 -              -              -              -              2,021          1,560          1,598          1,710          1,305          -              -              8,194 5 5
1997 1,416          1,138          1,271          1,291          1,287          1,226          1,210          -              8,839 7 7
1998 1,862          1,244          1,269          -              1,287          1,601          1,271          1,037          1,214          -              10,785 8 8
1999 1,484          1,276          -              1,149          1,752          1,496          1,037          1,149          1,593          -              10,936 8 8
2000 -              -              1,081          -              -              -              -              -              -              1,081 1 1
2001 -              -              -              -              -              -              -              -              -              -              2,166          2,166 1 1
2002 1,363          -              -              -              -              -              -              -              -              -              1,363 1 1
2003 -              -              -              -              -              -              -              -              -              -              -              0
2004 -              -              -              -              -              -              -              -              -              -              -              -              0
2005 2,440          1,341          1,457          8,297          2,378          1,466          -              1,087          3,152          21,618 8 8
2006 2,152          -              1,656          3,979          3,675          3,423          2,747          -              -              -              17,632 6 6
2007 -              -              -              -              -              -              -              -              -              -              -              -              0
2008 -              -              -              -              -              -              -              -              -              -              -              -              0
2009 -              -              -              -              -              -              -              -              -              -              -              -              0
2010 -              -              7,611          4,913          5,045          -              -              -              -              2,376          19,945 4 4
Total 9,933          9,003          9,089          6,088          20,731        25,899        18,531        12,314        3,976          6,854          1,507          7,694          131,619 1,994       322          10.72              66

Source: Modified from Table 1 11

Months 66

years 21

Months per year 3.14
 Buck OwensRosedale Hwy Coffee Rd Olive Dr Days per year 95.57429

Measurement Dateo Rosedale Hwto Coffee Rd to Olive Dr to 7th Std  96 30.4167
CFS CFS CFS CFS

06/08/11 25 18 18 20 Length 2,431 Feet
06/10/11 23 27 14 11 Miles 0.4604
06/14/11 25 18 14 42 Loss AFY 486.20
06/16/11 34 13 14 24
06/29/11 39 26 32 33
07/08/11 22 39 38 19
07/13/11 25 19 23 24
Average 28 23 22 25

Stationing US - ft 5,530          22,200        26,455        37,947        
Stationing DS - ft 22,200        26,455        37,947        51,121        
Distance - miles 3.2               0.8               2.2               2.5               
CFS loss per mile 8.7               28.4            10.0            9.9               
AF loss per mile 17.3            56.3            19.9            19.7            

Table 5-3  Seepage Loss between Buck Owens and Olive Drive Weirs (Full Flow Months)

(values in acre-feet)

Canal LossCalloway Canal 

Table 5-4  Calloway Canal Seepage Losses by Segments



Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1976 0 657 1,567 2,452 3,951 6,925 8,867 7,030 1,643 0 629 1,914 35,635
1977 0 279 412 0 0 446 1,099 1,978 813 424 99 0 5,550
1978 0 0 67 0 0 0 248 4,759 1,627 0 0 0 6,701
1979 0 0 0 0 0 0 0 0 1,162 6,129 3,477 3,404 14,172
1980 0 0 0 0 0 0 0 0 0 0 0 0 0
1981 476 248 0 1,279 4,760 8,360 9,047 9,376 7,740 4,433 926 0 46,645
1982 0 56 1,406 0 0 0 0 0 0 0 0 0 1,462
1983 0 0 0 4 0 0 0 0 0 0 0 0 4
1984 10 0 0 0 0 0 0 0 0 0 0 0 10
1985 0 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0 0
1991 12 4,117 5,015 3,818 4,348 5,090 0 0 0 0 0 0 22,400
1992 0 0 0 0 0 0 0 0 0 0 0 0 0
1993 0 0 0 0 0 0 0 0 0 0 0 0 0
1994 0 0 0 0 0 0 0 0 607 1,572 30 0 2,209
1995 0 0 0 0 0 0 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0 0 0 0 0 0
1997 6 0 0 0 0 0 0 0 0 0 0 0 6
1998 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 1,549 6,006 9,445 9,362 8,957 8,253 8,053 9,574 3,400 0 64,599
2000 0 0 0 1,573 4,963 4,770 5,086 4,393 1,254 0 0 0 22,038
2001 0 0 0 0 0 1,250 924 454 2,277 0 0 0 4,905
2002 0 1,755 167 151 329 8,295 9,221 9,838 6,795 8,160 40 0 44,751
2003 0 0 772 107 0 1,603 0 0 0 0 627 0 3,108
2004 0 2,424 4,534 0 0 5,554 6,311 2,763 0 0 0 0 21,586
2005 472 1,531 5,950 9,199 0 0 0 0 0 0 0 0 17,152
2006 0 3,117 8,888 2,473 0 0 4,421 9,025 5,147 9,423 9,537 6,821 58,852
2007 1,615 0 0 0 4,381 4,092 1,099 151 0 0 0 0 11,338
2008 0 0 0 0 0 0 0 0 0 0 0 0 0

1976-2008 79 430 919 820 975 1,689 1,675 1,758 1,125 1,203 569 368 11,610
max. af 1,615 4,117 8,888 9,199 9,445 9,362 9,221 9,838 8,053 9,574 9,537 6,821 64,599

max. cfs 27 68 147 152 156 155 152 163 133 158 158 113 1,068

1998-2007 209 883 2,186 1,951 1,912 3,492 3,602 3,488 2,353 2,716 1,360 682 24,833

Table 5-5   Cross Valley Canal to Beardsley Canal though Cawelo Pump Station A
(values in acre-feet)



Annual Operational Electrical Energy Savings

Project Water hp Q TDH (ft) OPE Input hp kWh/AF AF kWh MWh CO2e (MT) Cost
Well Pumping 135 5 238.9 56.4% 240 433 58800 25,482,089    25,482             11510 3,057,851$    

Pre-Project Water hp Q TDH (ft) OPE Input hp kWh/AF AF kWh MWh CO2e (MT) Cost
Well Pumping 142 5 250 56.4% 251 454 63200 28,661,482    28,661             12946 3,439,378$    

28,661,482    28,661             12946 3,439,378$    

Assumptions Difference = (4,400)           (3,179,393)     (3,179) (1436) (381,527)$      

Average Pre-project pumping depth = 250'
Average Project pumping depth = 238.9' adjusting for the 11.1'
Average Pre-project pumping of 63,200 AFY
4,400 AFY of reduced groundwater pumping
Emission Factor conversion from MWh to kgCO2e = 451.7
Ag Energy Rate Average = $0.12/kWh

Table 5-6  Energy Calculation
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