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I.  Technical Proposal

A. Executive Summary

May 10, 2018
NORTH SAN JOAQUIN WATER CONSERVATION DISTRICT
LODI, SAN JOAQUIN COUNTY, CALIFORNIA

North San Joaquin Water Conservation District’s (NSJWCD) South Pump Station was 
constructed in the 1960’s.  The South Pump Station was designed to deliver surface water 
from the Mokelumne River to irrigated farmland in the district.  The South Pump Station is 
at the end of its useful life.  NSJWCD is constructing a new, modern pump station during 
2018.  However, the cost to equip the new pump station with meters, SCADA, automated 
controls and a Variable Frequency Drive (VFD) exceeds the district’s available funds.  
Therefore, the district is only constructing a non-automated, single-speed drive pump 
station in 2018 with the goal of adding the meters, VFD and automated control features in 
2019 or as soon as full funding is obtained.  Funds available through this grant opportunity 
would enable the district to fund the meters, VFD and automated control features. These 
advanced automation features and downstream flow controls will enable the district to 
operate the South Pump Station more efficiently, reduce uncontrolled spills, and facilitate 
better on-farm water management. As a result, the district will conserve water and reduce 
the cost of surface water deliveries, making it more economical for farmers in the district to 
meet irrigation needs with surface water instead of groundwater pumped from the 
overdrafted Eastern San Joaquin groundwater basin.

The South Pump Station Automation Project refers to the design, installation and 
programming of the meter(s), VFD, SCADA automated controls and related 
instrumentation for the South Pump Station.  This project will take six to twelve months to 
complete and could be complete by the end of 2019.The proposed project is not located 
on a Federal facility.

B. Background Data

NSJWCD is a special district organized to address groundwater overdraft by delivering 
surface water to irrigated farmland. NSJWCD has a surface water right to divert 20,000 
acre-feet per year from the Mokelumne River known as Permit 10477.  Permit 10477 was 
issued by the State Water Resources Control Board in 1948 and is one of the most-junior 
water rights on the river. As a result, water is only available under Permit 10477 in normal 
to wet years (typically 5 out of 10 years). Average annual water supply is 10,000 AF, but in 
reality, supply is either 20,000 AF in wetter years and nothing in drier years.

NSJWCD has five approved points of diversion and related conveyance systems for its 
water right. Four of these points of diversion are used to deliver water to agricultural lands
for irrigation and groundwater recharge, and the fifth point of diversion is used to deliver 
water to the City of Lodi for municipal purposes. Of the four points of diversion that are 
used to deliver water for irrigation and groundwater recharge, the largest is the South 
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System, relevant here. The South Pump Station was originally designed to pump up to 40 
cfs.  The updated South Pump Station being constructed in the fall of 2018 will have the 
same diversion capability and can deliver about 10,000 acre-feet per annum (AFA).

Historically the South Pump Station was used to deliver unpressurized surface water to 
landowners through a pipeline, unlined ditch, Bear Creek, and Pixley Slough where the 
water was used for flood irrigation.  Over time, most of the landowners along the pipeline 
have converted to drip or micro-sprinkler pressurized irrigation systems.  The pipeline 
system, which was constructed with three float valves in key locations to assure enough 
head for deliveries, developed large leaks over time and had gate controls with unmetered
discharges to the channels that provided relatively poor demand response capability. This 
has caused a significant increase in water loss due to uncontrolled operational spills.
Thus, the district does not currently have the ability to refine the diversions at the South 
Pump Station to match landowner demands without the Project.  

Without the ability to control operational losses, the cost of delivering water to landowners
from the existing South Pump Station is too high to make it economical for them to use 
surface water, as compared to the cost to pump groundwater.  This is driving down the 
demand for surface water on the South System, which is making the groundwater 
overdraft problem in the district worse.  Adding a VFD, RTU and real-time measurement 
equipment to the pump station will allow it to operate more efficiently and allow the district 
to deliver surface water economically, as well as conserve water.

NSJWCD has previously received funding from Reclamation to assist in the construction 
of two of its other diversion facilities. In 2006, the district received a Cal-Fed Grant to 
install a new pump station on the north side of the Mokelumne River for a pilot 
groundwater recharge project (Project # R10AC20574). In 2011, the district received a 
WaterSMART Grant for its Tracy Lake Groundwater Recharge Project (Project # 
R11AP20096), which located on the north side of the Mokelumne River downstream of the 
City of Lodi. The Tracy Lake Project was completed in 2015 and will operate in 2018 (2016 
operations were prevented by drought conditions and 2017 operations by high-water 
conditions).  

In 2017, NSJWCD was awarded a $1 million grant under Funding Opportunity 
Announcement No. BOR-MP-17-F002 (along with a $3 million state grant) in order to 
reconstruct the South System Pipeline and install new grower-turnouts. However, a 
landowner election required to impose assessments for the approximately $15 million in
cost-share funding resulted in a “no” vote, meaning that the district was unable to move 
forward under the 2017 grant agreement with Reclamation.

C. Project Location

NSJWCD’s service area includes 150,000-acres located in northeastern San Joaquin 
County. See Figure 1. The South Pump Station is located within NSJWCD’s service area
on the south bank of the Mokelumne River, approximately 3.5 miles east of the City of 
Lodi. The latitude and longitude of the existing pump station is 38° 9'13.47"N,
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121°10'54.14"W. The proposed project involves installation of a new meter, SCADA-
system, automated controls, and a Variable Frequency Drive (VFD) on the new pump 
station (approximately 38° 9'12.77"N, 121°11'4.53"W) that is scheduled to be installed 
during late-summer of 2018. 

The conveyance system that is used to deliver water is located south of the river,
branching into two different sections at Brandt Road and terminating in Pixley Slough at a 
location east of Alpine Road. See Figure 2.

Figure 1. NSJWCD Map.
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Figure 2. Map of NSJWCD South System. 

D. Technical Project Description

The existing South Pump Station is manually operated and utilizes single speed motors.  
The existing flow meter has been deemed inoperable and does not have telemetry.  The 
South Pump Station Automation Project would include adding:
: 

One Variable Frequency Drive (VFD) and related components including sensors, 
alarms, and a Programmable Logic Controller (PLC) which allow for pump 
operations to respond to variable downstream demands or alarms based either 
upon programmed responses that control pump speed (and thus flows) using pre-
programmed ladder-logic.  
A Remote Telemetry Unit (RTU) to transmit data to the operator that allows real-
time meter data management and operator response to alarms indicating changes 
in demand or other changes. 
Electric wiring, cabinets and other infrastructure required 
Meters (an Insertion Magnetic Flow Meter, Ultrasonic Level Transmitter, Pressure 
Indicating Transmitter) to allow for measurement in real time and feed into the PLC.  
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The Plans and Specifications for these components are included in Attachments A and B, 
prepared by KSN Engineers.

Variable frequency Drives (VFDs) are used in most industries as they allow the pump to 
be operated along the pump curve without wasting energy for the flow required by the 
system. VFDs also save on energy demand charges and hydraulic surges on the pipeline 
by ramping the pump up to speed (or ramped down) at a slower rate than a traditional 
motor starter. These devices, along with the instrumentation and automation components,
allow for pipeline pressures and flows to be closely controlled, resulting in better system 
operations. The VFDs specified are 6 Pulse Width Modulation (PWM) technology drives 
that will be mounted in a flanged arrangement to allow the VFD heat losses to be directly 
vented outside to save energy and environmental conditioning costs. The drive includes a 
hybrid harmonic filter to reduce harmonic distortion to under IEEE 519 limits. 

The instrumentation and automation components include a PLC and telemetry to link this 
remote site to the district’s office. This allows for accurate measurement and control of the 
irrigation system process variables, including system pressure. This will allow the district 
to remotely monitor, store, and process instrumentation readings as well as remotely 
operate the system. The SCADA components include a Programmable Logic Control 
(PLC) with a local Human Machine Interface (HMI). The PLC is linked via cellular 
telemetry to the district office to allow for remote monitoring and control through the secure 
connection. 

The project includes a high accuracy flow meter to allow for flow measurement. This flow 
meter will allow the flow readings to be captured in real time by the PLC, which will then 
transmit them to the SCADA system in the District’s office. A pressure transmitter will also 
be implemented to allow the pipeline operations to be monitored. This instrument will also 
be useful in leak detection. The instruments information will also be collected through the 
PLC to be passed to the SCADA system. 

II. Evaluation Criteria

1. Quantifiable Water Savings

Describe water savings:

The Project is expected to save an average of 1,000 AFA during each year of 
operation.  This is ten percent of the 10,000 AFA average water available for diversion 
from the river to the South System in the years when water is available.

Without the Project, the new South Pump Station would only have manual controls and a
non-real-time meter that would limit responses to changes in downstream demand to two 
options: (1) turn the pump off; or, (2) bypass some or all of the pump’s flow back to the 
river.  Furthermore, meter readings would be taken manually by an operator who would 
visit the site daily.  This manner of operation, which relies heavily on bypasses back to the 
river at the pump station and/or spills at the end of the pipeline in order to match changes 
in system demands, is typical of pump stations before the advent of VFD, SCADA, and 
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real-time metering technology.  Therefore, absent the grant-funded improvements, 
relatively large quantities of water would continue to be lost back to the river at the upper 
end as well as through uncontrolled spills at the end of the pipeline system.

Describe current losses: 

In above normal and wet water years (the type of years river water is available to 
NSJWCD) water spilled back to the River is lost through evaporation, phreatophyte losses, 
and to the ocean.  In these water year types outflows consist of flood flows that are not 
necessary for environmental purposes or salinity control.  Furthermore, uncontrolled spills 
to the channels ultimately leave the District via Bear Creek and Pixely Sloughs into Delta 
sloughs that back up in response to tides.  That water is also lost to the same fate 
(evaporation, phreatophyte losses, or to the ocean) for the same reason.

Describe the support/documentation of estimated water savings: 

Michael J. Day (Registered Civil Engineer No. 39,494) of Provost & Pritchard Consulting 
Group, Inc., who has 30 years of experience studying and designing water distribution 
systems for irrigation districts, reviewed KSN’s plans and specifications for the Project and 
field-reviewed the existing pump station, key water control points and spill sites on the 
pipeline.  He also reviewed available literature related to the effectiveness of automation 
projects for water savings (bibliography is provided in Attachment D).  Unfortunately, there 
are no hard and fast rules for estimating the water savings that could be expected from 
automating operation of the South System pump station (most studies relate to districts 
dominated by canal distribution or focus only on energy savings). Instead, Mr. Day relied 
upon experience throughout his career and the attached literature.  Past losses in the 
South System have not been measured (typical of 1960’s era systems), but likely have 
been on the order of at least 15 to 20%.  Building the pump station without automation and 
real-time metering would likely reduce losses to the 10 to 15% range.  Whereas the South 
System Automation Project is expected to reduce losses to the 5-10% range (or less).
Thus, a ten percent savings is expected.  As is explained below, most of the ten percent 
estimate would be due to automation (versus metering).

Automation of the pump station is part of an overall downstream control system 
automation plan (not an isolated project) that will include metered water deliveries, 
automation and water measurement at key water control structures within the system as 
well as automation and water measurement at the end of the pipeline system (where it 
discharges to channels) to minimize losses. The ten percent estimate factors the net 
difference between a non-automated pump station without real-time water measurement 
versus the pump station with proposed automation and real-time water measurement. 

Some of the ten percent savings would be due to improved water measurement (real time 
versus daily readings or spot checks).  Studies of urban water savings resulting purely 
from automating meter reading and meter data management of delivery meters document 
savings of about eight percent.  However, no relevant studies of savings resulting from 
implementing real-time flow metering were found during the literature for agricultural water 
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agencies.  Therefore, the component of water savings due to real-time metering of the 
pump station alone could not be determined.

The current South Pump Station is metered but the meter is not reliable, so flows were 
estimated based on periodic pump tests and pump run times.  Although existing plans for 
the new South Pump Station involve installation of a flow meter, the meter that will be 
installed if the District does not receive grant funding will not have real-time measurement 
and reporting capability.

The proposed meter is a submersible insertion magnetic flow meter connected to RTU and 
motor controls so real-time metering data is used to control pump flows and to provide 
remote readings and meter data management by operators.  Specifications for the meters 
are provided in Attachment B. Annual farm delivery volumes are likely to be reduced as a 
result of metering, but that could not be quantified. Actual water savings will be determined 
after the project by engineer’s review of actual meter readings taken at the pump station, 
key water control structures, on-farm turnouts, and end of pipeline meters to audit for 
actual water losses.  The audit will confirm actual losses in the 5-10% range or less.

2. Water Supply Reliability

NSJWCD overlies a critically overdrafted groundwater basin.  This means that on 
average the amount of groundwater pumped from the basin exceeds the amount that is 
replenished, causing groundwater levels to decline.

NSJWCD is participating with other water agencies that overlie the same basin to 
create a “Groundwater Sustainability Plan” pursuant to the relatively new California law 
called the Sustainable Groundwater Management Act (SGMA). A key component of 
that plan is to maximize the efficient use of surface water, when it is available, to reduce 
groundwater pumping demand.

NSJWCD is the largest water agency overlying the subbasin.  However, NSJWCD has
one of the smallest and most junior surface water rights in the subbasin.  In the past, 
the fact that surface water was only available in about 50% of years made NSJWCD 
landowners reluctant to invest in surface water delivery infrastructure.  The outdated 
South Pump Station was inefficient and expensive to operate, with significant system 
losses – causing the cost of delivered surface water to be generally higher than the cost 
of pumping groundwater. However, with SGMA in place, declining groundwater levels 
and increasing electricity costs have caused landowners to be much more interested in 
using available surface water to reduce groundwater pumping.  The district has 
experienced a significant increase in landowner interest to see the South System Pump 
Station modernized and automated so that surface water can be delivered efficiently 
and affordably and they can, in turn, reduce groundwater pumping.

By delivering surface water efficiently, the district can provide surface water to landowners 
at the same or a lower cost than the expense of pumping groundwater – which leads to 
use of surface water when it is available, thus reducing groundwater pumping.  This 
reduced pumping will alleviate groundwater overdraft and help improve the overall 
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reliability of water supplies for the district and the region. Notably, this project does not 
involve providing irrigation water for new development.  Rather, this project will help meet, 
and reduce, existing demand for irrigation water from lands in the district that are already 
fully developed into irrigated agriculture. 

Numerous other water agencies, cities and community organizations recognize the 
importance of efficient delivery and use of surface water in NSJWCD, which is why so 
many have provided letters of support for this project.  See Attachment E. One of the 
supporters is the California Sport Fishing Alliance.  This environmental interest 
organization works collaboratively with other interest groups on the Mokelumne River to 
improve fishery conditions.  A modernized, automated pump station will allow NSJWCD to 
ensure its operations do not interfere with fishery flow releases, which assists with species 
recovery goals for salmon and steelhead.  

Also, there are disadvantaged communities within NSJWCD that rely on groundwater 
wells for their domestic water supplies.  See Figure 3.  Continuing groundwater level 
declines increase the cost of supplying domestic water for these communities and can 
even cause wells to fail.  This project will help reduce groundwater demand by agriculture, 
improving groundwater conditions for domestic supply wells for these communities. 

Figure 3. Map of Disadvantaged Communities in Project Area. (Source: 
Disadvantaged Communities Mapping Tool, DEPARTMENT OF WATER RESOURCES 
(list visited May 8, 2018) available at https://gis.water.ca.gov/app/dacs/)

3. Implementing Hydropower - The project does not implement hydropower. 
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4. Complementing On-Farm Irrigation Improvements

The majority of the irrigated acres served by the NSJWCD South System are drip-irrigated 
vineyards or cherry or nut orchards irrigated with micro-sprinklers. Many of the landowners
within the District have previously utilized NRCS funding programs, such as EQUIP, when 
installing these low-volume irrigation systems.  

The NSJWCD South Pump Station Automation Project will allow surface water to be 
delivered to these lands at a lower cost per acre-foot due to increased energy efficiency 
and reduction in system losses. This reduced cost of surface water will make it more-
economical for farmers to invest in the on-farm booster pumps and flow meters necessary 
to take delivery of the district’s surface water (NSJWCD will require that a landowner’s 
turnout be equipped with a meter to receive deliveries). Additionally, NSJWCD will require 
landowners to agree to coordinate irrigation scheduling with the district in order to 
maximize the efficiency of operations. NRCS funding could be used to assist landowners 
in acquiring and installing flow meters, booster pumps, and related infrastructure, as well 
as obtaining the necessary training to coordinate with the district on automated scheduling 
and delivery of district water. (See Attachment F.)  

Notably, no surface water was available under the NSJWCD water right in 2012-2016 due 
to drought, and the South Pump Station was not operable in 2017 due to extreme flood 
conditions. In 2011, when the system was last operated, the district did not require that 
landowner diversions be individually metered. Thus, landowners on the South System 
have not utilized their on-farm surface water diversion facilities in at least seven years, 
however, as is explained below, the South Pump Station Automation Project will act as an 
incentive for these landowners to make the kinds of on-farm improvements that are 
currently eligible for NRCS grants. (See, e.g., Fiscal Year 2018 Upper San Joaquin Water 
Conservation EQIP Fund Pool.)

5. Department of the Interior Priorities

The project will modernize NSJWCD’s South Pump Station so that it can be operated 
efficiently using state-of-the art technology to match water supply to demand.  The 
automated control and metering system will enable the diversion information to be made 
available in real-time to a web-based portal.  This will allow NSJWCD to share the data 
with the public and with other interested parties on the river, including East Bay Municipal 
Utility District and Woodbridge Irrigation District, the United States Fish and Wildlife 
Service and the California Department of Fish and Wildlife.  These entities and agencies 
work together collaboratively on the river to maintain and improve conditions for salmon 
and steelhead trout.  NSJWCD’s ability to refine and control its irrigation water diversions 
from the river, and make this information available to others who work to manage the river, 
will assist in this collaborative effort to balance use of the resource for multiple purposes. 

NSJWCD’s proposed refurbishment of the South System has been in the planning stages 
for many years and has consistently been identified as one of the most high-priority 
projects for increasing water reliability on the Mokelumne River. Two separate integrated 
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regional water management plans discuss the importance of retrofitting the South System 
and resuming surface water deliveries for irrigation: (A) the 2015 Mokelumne Watershed 
Interregional Sustainability Evaluation (MokeWISE) Program; and (B) the 2014 Eastern 
San Joaquin Integrated Regional Water Management Plan. Additionally, NSJWCD has 
consistently identified refurbishment of the South System as one of the District’s primary 
priorities in state-required annual water rights reports since the completion of the Tracy 
Lakes Diversion in 2015. 

The anticipated benefits from the project are discussed on in Appendix 4a of the 
MokeWISE Final Report.
(http://www.mokewise.org/docs/MokeWISE%20Final%20Report%20June%202015.pdf)
NSJWCD’s South System Project was also discussed in Section 10.3.15-.17 of the 2014 
Eastern San Joaquin Integrated Regional Water Management Plan (“ESJ IRWM”) as a 
project that promotes several key Integrated Regional Water Management Strategies.   
(http://www.gbawater.org/IRWMP/2014-IRWMP-Update)

6. Implementation and Results

The Project, coupled with the district’s requirement that all water deliveries to landowners 
be individually metered, will enable the district to specifically measure all water diverted 
from the river, all water delivered on-farm, and resulting system losses.  These 
measurements can be compared to district records on estimated water deliveries and river 
diversions to confirm water savings of 10-15%.  The district has past records of diversions 
from the river at the South Pump Station, prior to when the current meter stopped working, 
and records of how many acres ordered and received water from the district in prior years, 
to use for comparative purposes. 

7. Nexus to Reclamation Project Activities

The project is not directly connected with Reclamation land or project activities, however it 
is in the same basin as two different Reclamation projects/activities.  

New Melones Project:  NSJWCD is the largest water district (150,000 acres) overlying the 
Eastern San Joaquin groundwater basin, which is critically overdrafted.  NSJWCD’s 
neighboring districts to the south are Stockton East Water District and Central San 
Joaquin Water Conservation District, who contract with the United States for water from 
the New Melones Project on the Stanislaus River.  Like NSJWCD, Stockton East and 
Central generally do not have access to surface water under their New Melones contracts 
in dry years.  Thus, it is critical that NSJWCD, Stockton East and Central all develop 
projects that fully utilize the available surface water supplies in wetter years, so that the 
groundwater overdraft problem in the basin can be corrected.  All three districts overlie the 
same groundwater basin.

American River/Folsom South Canal:  In the 1950’s there was a Reclamation plan to 
extend the Folsom South Canal into San Joaquin County to provide water to NSJWCD.  
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Figure 4 depicts where the Folsom South Canal would have intercepted the NSJWCD 
delivery systems.

Due to changes in federal priorities for the American River, the Folsom South Canal was 
never extended into NSJWCD and Reclamation never contracted with NSJWCD for an 
American River supply.  Thus, NSJWCD’s only surface water supply is its relatively 
modest 20,000 afa Permit 10477 water right on the Mokelumne River, which is junior to 
East Bay Municipal Utility District (EBMUD) and Woodbridge Irrigation District - meaning 
that water is only available under Permit 10477 in about 50% of year types.

In 2006, EBMUD entered into a contract with the United States for American River water 
diverted at Freeport and conveyed through the Folsom South Canal to a new EBMUD 
pipeline.  The pipeline carries the American River water south to the EBMUD Mokelumne 
Aqueduct in San Joaquin County so that it can be delivered to EBMUD customers in dry 
years, which reduces EBMUD’s reliance on the Mokelumne River.  

In recent years, EBMUD and NSJWCD have been working cooperatively with San Joaquin 
County on a pilot groundwater banking project that would enable EBMUD to deliver extra 
EBMUD surface water from the Mokelumne River in wetter years to NSJWCD for in-lieu 
groundwater recharge/banking, and then extract and export a portion of that banked water 
in dry years for delivery to EBMUD’s customers through the EBMUD Mokelumne 
Aqueduct. The pilot project is called the DREAM Project, and utilizes the NSJWCD South 
Pump Station.  Thus, the proposed South Pump Automation Project will also benefit the 
DREAM Project and make potential future expanded groundwater banking projects with 
EBMUD more cost effective by reducing energy costs and water loss through conveyance.   
These groundwater banking projects offer a means for EBMUD to further guard against 
and prepare for drought within its service area, which in turn, reduces pressure on 
Reclamation’s American River/Folsom South Canal project. 
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Figure 4. Proposed Folsom South Canal Alignment. 

8. Additional Non-Federal Funding

The total project cost is $746,700, including a 10% contingency. The district is requesting
federal funding of $300,000.00 and are using non-federal (district reserve) funds of 
$446,700.  The ratio of non-federal funding to total project cost is 60%.

446,700/746,700 = 60%

Notably, NSJWCD has already fully designed this project, put it out to bid, and negotiated 
a construction contract for the installation/construction.  The costs associated with the 
design, bidding and contracting are another approximately $65,000.  If these costs were 
accounted for, the non-federal funding ratio for the project would be even higher. 
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II. Project Budget

A. Funding plan and letters of commitment

The total project budget, including a 10% contingency is $746,700.  NSJWCD has existing 
reserves of approximately $500,000 that can be used to fund the non-federal share of the 
project cost (up to $446,700).  NSJWCD is also in the process of establishing a new 
assessment to raise money for capital improvements for the South System.  NSJWCD will 
either use its existing reserves or revenue from the new assessment to fund the non-
federal share of the project cost.  

No other outside funding is needed for this project.  Letters of commitment are not 
applicable. 

Table 1.  Summary of Non-Federal and Federal Funding Sources 
FUNDING SOURCES AMOUNT
Non-Federal Entities

1. NSJWCD reserves, existing revenue sources $446,700
Non-Federal Subtotal
Other Federal Entities:  N/A $           0
REQUESTED RECLAMATION FUNDING $300,000
TOTAL BUDGET: $746,700
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B. Budget proposal
BUDGET ITEM DESCRIPTION COMPUTATION Quantity 

Type
TOAL COST

$/Unit Quantity
Salaries/Wages/Contractors(1)

1. General Legal Counsel $275/hr 10 hours $2,750
2. District Engineer/Manager $150/hr 20 hours $3,000
3. Project Manager $75/hr 50 hours $3,000
4. Deputy Secretary $40/hr 20 hours $800

Fringe Benefits/Travel none $0
Equipment(2)
1600 amp, 480 Volt Main Switchboard $78,100 1 $78,100
Motor Control Center $165,000 1 $165,000
PLC Control Panel $55,000 1 $55,000
Instrumentation $75,000 1 $75,000
Spare Parts $5,000 1 $5,000
Tax & Freight 25,000 1 $25,000
Supplies and Materials(2)
3’x5’ Traffic Rated PG&E Utility Pullbox $5,000 1 $5,000
106”x90” Precast Transfer Pad $4,500.00 1 $4,500
2-4” PVC-80 Underground Conduits 
PG&E Utility Primary

$25 730 $18,250

5-5” PVC-80 Underground Conduits 
PG&E Utility Secondary

$50 30 $1,500

4-4” PVC-40 Underground Conduits from 
MMS to PP

$50 320 $16,000

¾” Rigid Conduits – LOT $5,000 1 $5,000
1” Rigid Conduits – LOT $5,000 1 $5,000
3” Rigid Conduits – LOT $5,000 1 $5,000
#14 Insulated Copper Conductor – LOT $5,000 1 $5,000
#12 Insulated Copper Conductor – LOT $5,000 1 $5,000
#10 Insulated Copper Conductor – LOT $5,000 1 $5,000
#8 Insulated Copper Conductor – LOT $5,000 1 $5,000
#4 Insulated Copper Conductor – LOT $5,000 1 $5,000
#16 TSPR Cable – LOT $5,000 1 $5,000
#3/0 Aluminum Conductors $12 350 $4,200
#750 MCM- Aluminum Conductors $15 1050 $15,750
#250 VFD Rated Cable – LOT $4,500 1 $4,500
Lighting – LOT $2,500 1 $2,500
Contractual/Construction(2)
Professional engineering/programming $90,000 1 n/a $90,000
Trenching, bedding, backfill for conduit $40.00/ft 1100 feet $44,000
Other(3)
Design Engineer KSN Contract $15,000
Environmental Compliance $0

TOTAL DIRECT COSTS $678,850
Indirect Costs
10% Contingency 10% $67,850

TOTAL ESTIMATED PROJECT COSTS $746,700
Table 2.  Budget Proposal. (1) NSJWCD does not have employees. It has contracts with independent 
contractors for General Counsel, Project Manager, District Engineer/Manager and Deputy Secretary 
services. (2) Equipment, Supplies & Materials and Contractual/Construction are components of the 
subcontractor proposal provided as Attachment C. (3) The design engineer (KSN) will need to review 
submittals for construction, assist with issues during installation, and prepare as-built drawings. 

NSJWCD016
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C. Budget narrative

Salaries/Wages/Contracted Services

NSJWCD does not have employees.  It has contracts with independent contractors to 
provide legal services, district engineer/manager services and project manager services.  

The district’s general counsel will need to review and advise the district board regarding 
the grant contract, the construction/installation contract and the project reporting, and 
prepare necessary district resolutions.  Her services are $275/hour and 10 hours are 
estimated for the work. 

The district’s manager/engineer will work with the contractor in preparation for installation 
of the project equipment and to learn the programming of the installed equipment for 
district operation after installation.  His services are $150/hour and 20 hours are estimated 
for this work.

The district’s project manager will manage the construction/installation of the project 
including pre-construction meetings, interface with the contractor and subcontractor, site 
visits, and post-installation inspections.  His services are $75/hour and 20 hours are
estimated for this work. 

The district’s deputy secretary will prepare required reports under the grant.  Her services 
are $40/hour and 20 hours are estimated, for $800.

Equipment, Supplies and Materials and Contractual/Construction

Equipment, supplies and materials and contractual/construction noted in Table 2 are all 
components of the subcontractor proposal (Attachment C).  The switchboard, motor 
control center, PLC and instrumentation, and tax & freight are listed under “Equipment” in 
Table 2.  The professional services for engineering and programming the automation 
equipment and RTU ($90,000), and trenching the conduit ($44,000) are listed under
“contractual/construction.” The utility pullbox, conduit, wire, cable, lighting, conducts and 
pad are listed under “Supplies and Materials”.  

Other

NSJWCD will contract with the design engineer, KSN, Inc. to review submittals from the 
contractor and ensure as-built designs are prepared after construction/installation.  This 
work is budgeted at $15,000. 

No environmental compliance costs are expected because the project does not require 
any permits and is simply an add-on to a previously constructed pump station, with no 
significant construction or ground disturbance. 

Indirect Costs - A ten percent contingency is included as indirect costs. 
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III. Environmental and Cultural Resources Compliance

The South Pump Station Automation project is a post-construction add-on to the District’s 
South Pump Station Replacement Project, which has already been subject to rigorous 
environmental and cultural resources review, including preparation of an Initial Study/
Mitigated Negative Declaration (IS/MND) pursuant to the California Environmental Quality 
Act (CEQA). Because this proposed project only involves adding equipment to an existing 
facility, the potential environmental impacts that can result from this project are minimal. 
Below are answers to each of the questions in the FOA regarding potential cultural and 
environmental impacts of the South System Automation Project.

(1) Will the proposed project impact the surrounding environment (e.g., soil [dust], air, 
water [quality and quantity], animal habitat)? Please briefly describe all earth-
disturbing work and any work that will affect the air, water, or animal habitat in the 
project area. Please also explain the impacts of such work on the surrounding 
environment and any steps that could be taken to minimize the impacts.

The South Pump Station Automation project involves the installation of additional 
equipment on a pump station that will already have been constructed as part of a separate 
project. As a result, there will be no earth disturbance from the South Pump Station 
Automation project other than possible minimal trenching of electrical conduit in an 
existing dirt road that is part of the district’s easement. Furthermore, because all work will 
be limited to installation of pre-fabricated equipment on a pre-existing facility that will not 
require excavation, tree removal, or other direct ecological disturbance, the project is not 
anticipated to affect air, water, or animal habitat in the area. 

(2) Are you aware of any species listed or proposed to be listed as a Federal threatened 
or endangered species, or designated critical habitat in the project area? If so, would 
they be affected by any activities associated with the proposed project?

Section 3.4 of the IS/MND analyzes potential impacts to threated or endangered species 
and designated critical habitat in the project area. Based on a Biological Assessment of 
the project area, it was determined that likelihood of occurrence of listed, candidate, and 
other special-status species in the project area is low. Any potential impacts that would 
occur will be avoided by timing construction/installation to avoid sensitive times of year 
such as nesting season. Based on the low-likelihood of occurrence of listed, candidate, 
and special-status species, and the fact the project involves installation of small-scale 
equipment on a pre-existing facility, is unlikely that the work will have any impact.

(3) Are there wetlands or other surface waters inside the project boundaries that 
potentially fall under CWA jurisdiction as “Waters of the United States?” If so, 
please describe and estimate any impacts the proposed project may have.

No work proposed under the South Pump Station Automation Project will take place in 
areas that fall under Clean Water Act jurisdiction as Waters of the United States.
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(4) When was the water delivery system constructed?

The South System has been constructed in phases. The initial phase of the project, which
included the original pump station and cast-in-place concrete conveyance system, was 
first constructed in the early-1960s and has been modified over time. The district will be 
removing the existing pumps and constructing its new pump station during August-October 
2018. The South Pump Station Automation Project, which is the subject of this grant, will 
be an add-on to the new pump station.     

(5) Will the proposed project result in any modification of or effects to, individual 
features of an irrigation system (e.g., headgates, canals, or flumes)? If so, state when 
those features were constructed and describe the nature and timing of any extensive 
alterations or modifications to those features completed previously.

The proposed project will result in minor modifications to a pump (adding VFD) and the 
pipeline that connects that connects the pump with the irrigation system (adding flow 
meter). The features that are proposed to be modified pursuant to this project have not yet 
been installed, but are proposed to be installed (i.e. the project involves the acquisition 
and installation of modernized equipment onto the newly constructed pump station). No 
headgates, canals, flumes or pipelines will be modified.  

(6) Are any buildings, structures, or features in the irrigation district listed or eligible for 
listing on the National Register of Historic Places? A cultural resources specialist at 
your local Reclamation office or the State Historic Preservation Office can assist in 
answering this question.

NSJWCD’s boundaries contain over 150,000 acres of land within San Joaquin County. 
The District has not undertaken a survey of all cultural resources located within is service 
area. However, as is discussed below, there are no known archeological sites or cultural 
resources in the project area. 

(7) Are there any known archeological sites in the proposed project area?

A cultural resources report was prepared to analyze potential impacts of the South System 
Pump Station Replacement Project on cultural resources. That report determined that 
there are no archeological sites or cultural resources located in the proposed project area. 
Additionally, because the project will be taking place in an area that has already been 
subject to disturbance, any anticipated impacts would have already been subject to 
evaluation and mitigation. 

(8) Will the proposed project have a disproportionately high and adverse effect 
on low income or minority populations?

The proposed project will not have a disproportionately high and adverse effect on low 
income or minority populations.
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(9) Will the proposed project limit access to and ceremonial use of Indian sacred 
sites or result in other impacts on tribal lands?

The proposed project will not limit access to and ceremonial use of Indian sacred sites or 
result in other impacts on tribal lands. 

(10) Will the proposed project contribute to the introduction, continued 
existence, or spread of noxious weeds or non-native invasive species known to 
occur in the area?

The proposed project will not contribute to the introduction, continued existence, or spread 
of noxious weeds or non-native invasive species known to occur in the area.

IV. Required Permits or Approvals

No permits or approvals are required for this project because it consists of installing pre-
fabricated equipment on an existing elevated metal pump station that is located within an 
existing utility and pipeline easement. There will be no earth disturbance, no potential 
impacts to endangered species, and no contact with waters under the jurisdiction of the 
United States. The District has already acquired all necessary permits and approvals for 
construction of the elevated metal pump station and installation of the new pipeline and 
utility features in the easement area, all of which would be completed prior to the project 
contemplated to be funded through this grant.

V. Letters of Support

NSJWCD received the following letters of support for this project and grant application, 
included in Attachments E and F.
# Agency / Legislative Landowners
1 Amador Water Agency Robert Caffese
2 Assmb. Eggman Diane J. Hirasuna
3 Assmb. Cooper John Bava & Sons, Inc. 
4 Byron-Bethany Irrigation District Kautz Farms
5 Banta-Carbona Irrigation District Go Bears Ranch, LLC
6 Calaveras County Water District Larry D. Miller
7 California Sportfishing Protection Alliance Ron and Michiko Oye
8 City of Lodi Joseph Petersen
9 East Bay Municipal Utility District John Podesta Farms
10 Sen. Galgiani Jim Quashnick
11 South Delta Water Agency TKH, LLC
12 Stockton East Water District
13 Westside Irrigation District

VI. Official Resolution

The NSJWCD Resolution approving this grant application is provided as Attachment G. 
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Date:
Attention:
Company:
Project:

Qty Unit Price Extended Total
Base Bid 1 654,300.00$ 654,300.00$

Total 654,300.00$

Exclusions:
1.
2. SCADA Programming & hardware
3. Excavation and backfill of contaiminated Soils
4. Future VFD
5. Plywood Backboards
6. Rock Exacation, and using any others means than a Backhoe to Excacte trenches
7. Demolition, Safe off only
8. Access Doors

Cost of permits, fees, & bonds

Ladies and Gentlemen:

Bockmon & Woody Electric Co., Proposes to bid on the references project as a subcontractor for the electrical
portion of the work required under the general contract and any modifications.

Our Proposal is according to the provisions and terms of the contract documents. Our bid price will be per the Plans 
and Specifications, sales tax included. 

The specification sections for the scope of work quoted by Bockmon & Woody Electric Co., Inc., are as follows:
Division 16 - Electrical sections and Electrical plans Dated 3/21/2017

Bockmon & Woody Electric Co., Inc., recognizes : #1, #2, #3, #4, #5, #6
**This bid proposal is good for 30 days.
**Work to be completed on a reasonable schedule.
**Subcontractor shall not be responsible for safety violations by others.

Description

, 2017
Bidders

North San Joaquin Water Conservation District South System Pump Station

Scope of Work:  F&I new PG&E Primary & Secondary Infrastructure.  F&I Switchgear and MCC.  F&I Controls 
and Intrumentation.  Provide all trenching, backfill, and compaction.
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North San Joaquin Water Conservation District
South System Pump Station Replacement Project

Electrical and Intrumentaiton Pricing Breakdown

DESCRIPTION OF WORK UNITS UNIT COST TOTAL COST
1600 amp, 480 Volt Main Switchboard 1 78,100.00$    78,100.00$          
Motor Control Center 1 165,000.00$  165,000.00$        
PLC Control Panel 1 55,000.00$    55,000.00$          
Intrumentation 1 75,000.00$    75,000.00$          
Spare Parts 1 5,000.00$       5,000.00$            
Professional Services (engineering, Programming, etc) 1 90,000.00$    90,000.00$          
Tax & Freight 1 25,000.00$    25,000.00$          
Trenching, bedding, & Backfill 1100 40.00$            44,000.00$          
3'x5' Traffic Rated PG&E Utility Pullbox 1 5,000.00$       5,000.00$            
106"x90" precast transformer pad 1 4,500.00$       4,500.00$            
2-4" PVC-80 underground conduits PG&E Utility Primary 730 25.00$            18,250.00$          
5-5" PVC-80 underground conduits PG&E Utility Secondary 30 50.00$            1,500.00$            
4-4" PVC-40  Undergound conduits from MMS to PP 320 50.00$            16,000.00$          
3/4" Rigid Conduits - LOT 1 5,000.00$       5,000.00$            
1" Rigid Conduits - LOT 1 5,000.00$       5,000.00$            
3" Rigid Conduits - LOT 1 5,000.00$       5,000.00$            
#14 Insulated Copper conductor - LOT 1 5,000.00$       5,000.00$            
#12 Insulated Copper conductor - LOT 1 5,000.00$       5,000.00$            
#10 Insulated Copper conductor - LOT 1 5,000.00$       5,000.00$            
#8 Insulated Copper conductor - LOT 1 5,000.00$       5,000.00$            
#4 Insulated Copper conductor - LOT 1 5,000.00$       5,000.00$            
#16 TSPR Cable - LOT 1 5,000.00$       5,000.00$            
#3/0 Aluminium conductors 350 12.00$            4,200.00$            
#750 MCM -Aluminium conductors 1050 15.00$            15,750.00$          
#250 VFD Rated Cable - LOT 1 4,500.00$       4,500.00$            
Lighitng - LOT 1 2,500.00$       2,500.00$            

654,300.00$        

NSJWCD057
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ATTACHMENT D
Bibliography of References Reviewed for Water Savings Calculation for 

Application for USBR Agricultural Water Conservation and Efficiency Grant

Burt, Charles M. “Volumetric Water Pricing”, Irrigation and Training Center of California 
Polytechnic State University San Luis Obispo, CA, September 2006. 

Burt, Charles M. and Styles, Stuart W. “Modern Water Control and Management Practices in 
Irrigation: Impact on Performance” Prepared for the World bank Research Committee, Irrigation 
and Training Center of California Polytechnic State University San Luis Obispo, CA, October 
1998

Burt, Charles M. “Rapid Appraisal Process and Benchmarking Explanation and Tools”, funded 
by Food and Agricuture Organization of the Unitied Nations, Irrigation and Training Center of 
California Polytechnic State University San Luis Obispo, CA, December 2001

Brogan, Dale “Delano-Earlimart Irrigation District Variable Frequency Drive Study”, Report to 
California Energy Commission, March 1995

Feist, Kyle, Burt Charles M., and Pierce, Robert “Case Study: West Stanislaus Irrigation District 
Modernization”, Irrigation and Training Center of California Polytechnic State University San 
Luis Obispo, CA, 2017 

Irrigation and Training Center of California Polytechnic State University San Luis Obispo, CA 
“Estimating the Payback for an Electrical VFD Application in a Pumping Plant Which Presently 
Spills Excess Pumpage”, Farm Energy Assistance Loan Program California Energy 
Commission, November 1994

Pacific Institute “Metering in California”, September 2014

U.S. Department of the Interior Bureau of Reclamation Mid Pacific Region “Patterson Irrigation 
District Two-Drains Project Draft Environmental Assessment/Initial Study and Negative 
Declaration”, May 2014

U.S. Department of the Interior Bureau of Reclamation Mid Pacific Region “Central California 
Irrigation District East Ditch and Poso Canal Reservoirs Project Environmental 
Assessment/Initial Study for Bay-Delta Restoration Program: CALFED Water Use Efficiency 
Grant”, August 2014

 

NSJWCD058



NORTH SAN JOAQUIN WATER CONSERVATION DISTRICT

SOUTH PUMP STATION AUTOMATION PROJECT

GRANT APPLICATION

MAY 10, 2018

ATTACHMENT E 
  

NSJWCD059



NSJWCD060



NSJWCD061



NSJWCD062



NSJWCD063



NSJWCD064



NSJWCD065



NSJWCD066



NSJWCD067



California Sportfishing Protection Alliance 
“An Advocate for Fisheries, Habitat and Water Quality”

Chris Shutes, Water Rights Advocate 
1608 Francisco St., Berkeley, CA 94703 

Tel: (510) 421-2405   E-mail: blancapaloma@msn.com
http://calsport.org/news/ 

        May 6, 2018 

Bureau of Reclamation 
Attn: Mr. Darren Olson 
P.O. Box 25007, MS 84-27814 
Denver, CO 80225 

Re: Water and Energy Efficiency Grant Application by North San Joaquin Water Conservation 
District for the South Pump Station Automation Project 

Dear Mr. Olsen: 

The California Sportfishing Protection Alliance (CSPA) respectfully submits this letter in 
support of North San Joaquin Water Conservation District’s application for a grant to help pay 
for its South Pump Station Automation Project.  The grant will allow the District to improve its 
water delivery efficiency, reducing costs and allowing it to more fully exercise its water rights to 
reduce groundwater overdraft. 

CSPA is a statewide organization that seeks to improve conditions for fisheries and recreational 
fishing, and is a longstanding advocate for the fisheries of the lower Mokelumne River.  Over the 
past several years, CSPA has been pleased to see the District’s leadership become a more active 
and collaborative partner with other stakeholders on the river.  The District’s planned 
infrastructure upgrades, including new metering and remote telemetry, will contribute to a more 
effective management of the lower Mokelumne River.  In addition, these improvements to the 
District’s diversion works will provide an example of modernization that CSPA supports for 
water users statewide. 

Thank you for considering the application of the North San Joaquin Water Conservation District 
and this letter of support. 

      Respectfully submitted, 

      Chris Shutes 
      Water Rights Advocate 
      California Sportfishing Protection Alliance   

NSJWCD068



NSJWCD069



NSJWCD070



NSJWCD071



 
 
 
 
 
 
 
 
 
 
 
 
          May 1, 2018 
 
Bureau of Reclamation 
Attn: Mr. Darren Olson 
P.O. Box 25007, MS 84-27814 
Denver, CO 80225 

 Re: Water and Energy Efficiency Grant Application by North San Joaquin Water 
 Conservation District for the South Pump Station Automation Project

  

 South Delta Water Agency is statutorily mandated to protect the quality and quantity of 
the water in the channels of the southern Delta for beneficial uses on the surrounding lands.  As 
part of our efforts we are involved in many county- and state-wide processes and efforts dealing 
with the protection of water rights and the allocation and use of water. 

 The purpose of this letter is to support for the North San Joaquin Water Conservation 
District’s grant application for funds to help pay for the South Pump Station Automation Project.  
Adding a variable frequency drive, new meters and a remote telemetry unit to the South Pump 
Station will allow the District to improve the efficiency of its operations and reduce operational 
spills and system losses.   This, in turn, will allow the District to deliver surface water at a lower 
cost, which will reduce landowner reliance on groundwater and help improve groundwater 
overdraft conditions in the Eastern San Joaquin Sub-basin.  

 Also, the District works collaboratively with other stakeholders on the Mokelumne River 
to help manage and protect fishery flows.  An automated South Pump Station will help the 
district in this collaborative effort by providing additional flexibility and control for river 
diversions from the South Pump Station.   

 Thank you for taking the time to consider North San Joaquin’s application and this letter 
of support.  Feel free to contact me if you have any questions. 
Mr. Darren Olson 

SOUTH DELTA WATER AGENCY
1806 KETTLEMAN LANE SUITE L

LODI, CALIFORNIA  95242
TELEPHONE (209) 224-5854

FAX (209) 224-5887
E-MAIL Jherrlaw@aol.com

Directors:
Jerry Robinson, Chairman                             
Robert K. Ferguson, Vice-Chairman                          Counsel & Manager:
Natalino Bacchetti                         John Herrick
Jack Alvarez
Mary Hildebrand    
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Page two 

      Very truly yours, 

      JOHN HERRICK 
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PO Box 2004, Lodi, California 95241 ● (209) 339-8246 ●  info@ldgga.org 

 
 
 
 
May 7, 2018 
 
Bureau of Reclamation 
Attn: Mr. Darren Olson 
P.O. Box 25007, MS 84-27814 
Denver, CO 80225 
 
Re: Water and Energy Efficiency Grant Application by North San Joaquin Water Conservation District for the 

South Pump Station Automation Project 
 
 
Dear Mr. Olson, 
 
On behalf of the Lodi District Grape Growers Association (LDGGA), I am writing in support of the North San Joaquin 
Water Conservation District’s grant application for funds to help pay for the South Pump Station Automation Project.   
 
The Lodi District Grape Growers Association (LDGGA) represents wine grape growers and associated businesses in 
California Crush District 11.  Crush District 11 includes 110,000 acres of premium winegrapes northern San Joaquin 
County and southern Sacramento County.  Approximately 44,000 of those acres are grown within the boundaries of 
the North San Joaquin Water Conservation District, accounting for about 70% of the irrigated farmland in the North 
San Joaquin’s District.  
 
Adding a variable frequency drive, new meters and a remote telemetry unit to the South Pump Station will allow the 
District to improve the efficiency of its operations and reduce operational spills and system losses.   This, in turn, will 
allow the District to deliver surface water at a lower cost, which will reduce landowner reliance on groundwater and 
help improve groundwater overdraft conditions in the Eastern San Joaquin Subbasin. 
 
Also, the North San Joaquin Water Conservation District works collaboratively with other stakeholders on the 
Mokelumne River to help manage and protect fishery flows.  An automated South Pump Station will help the district in 
this collaborative effort by providing additional flexibility and control for river diversions from the South Pump Station.   
 
Thank you for taking the time to consider North San Joaquin’s application and this letter of support. Should you have 
any questions, please feel free to contact me at (209) 339-8246 or info@ldgga.org.  
 
 
 
Sincerely,  
 

 
Amy Blagg  
LDGGA Executive Director  
 



SAN JOAQUIN FARM BUREAU FEDERATION
MEETING TODAY’S CHALLENGES / PLANNING FOR TOMORROW

3290 NORTH AD ART ROAD STOCKTON, CA 95215 (209) 931-4931 (209) 931-1433 Fax
WWW.SJFB.ORG

May 9, 2018

Bureau of Reclamation
Attn: Mr. Darren Olson
P.O. Box 25007, MS 84-27814
Denver, CO 80225

Re: Water and Energy Efficiency Grant Application by North San Joaquin Water 
Conservation District for the South Pump Station Automation Project

The San Joaquin Farm Bureau Federation is a private, not for profit, volunteer organization and
San Joaquin County’s oldest agriculture organization, dedicated to the advancement of 
agriculture for over 100 years. We are committed to the protection of the natural resources that 
our industry depends on, including land and water. As such, we are pleased to support this grant 
application to improve and preserve our resources.

The purpose of this letter is to support for the North San Joaquin Water Conservation District’s 
grant application for funds to help pay for the South Pump Station Automation Project.  Adding 
a variable frequency drive, new meters and a remote telemetry unit to the South Pump Station 
will allow the District to improve the efficiency of its operations and reduce operational spills 
and system losses.   This, in turn, will allow the District to deliver surface water at a lower cost, 
which will reduce landowner reliance on groundwater and help improve groundwater overdraft 
conditions in the Eastern San Joaquin Subbasin. 

Also, the District works collaboratively with other stakeholders on the Mokelumne River to help 
manage and protect fishery flows.  An automated South Pump Station will help the district in this 
collaborative effort by providing additional flexibility and control for river diversions from the 
South Pump Station.  

Thank you for taking the time to consider North San Joaquin’s application and this letter of 
support.

Sincerely,

Jim Ferrari
President
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Cotta Ferreira Custom Farming
7651 E 8 Mile Road
Stockton, CA 95212

______________________________________________________________________
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ampB Case

Figure 1-1
REGIONAL MAPBaseCamp Environmental

PROJECT AREA



SOURCE: Google Maps

ampB Case

Figure 1-2
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Figure 1-3

Map Date: 02/10/2016

1 inch = 5,000 feet

PROJECT LOCATION

San Joaquin County, CA

DREAM Project + NSJWCD 
South System Improvements


