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1.0 Introduction

The City of Oakdale (City) is located in Stanislaus County, approximately 15 miles northeast of
Modesto along State Highway 120 at its junction with State Highway 108. The Stanislaus
River flows along the northern edge of the City. The City extracts all of its domestic water
supply from groundwater beneath the City via seven active wells scattered throughout the City.
The majority of the water system is controlled and monitored by a remote telemetry system
located at the Public Works Center at Fifth and | Street in southeast Oakdale.

1.1 Background

The Urban Water Management Act (Act) was created by Assembly Bill 797 (AB 797), which
was signed into law by Governor Deukmejian on September 21, 1983. The Act required that
urban water suppliers (i.e. municipal water suppliers providing water for municipal purposes to
more than 3,000 customers or supplying more than 3,000 acre-feet annually) prepare and adopt
Urban Water Management Plans containing certain specified elements.

The Act was amended by Assembly Bill 2661 (AB 2661), which was signed into law by
Governor Deukmejian on July 18, 1990. AB 2661 deleted the January 1, 1991 termination date
specified in AB 797. AB 2661 also expanded the elements that are to be addressed in Urban
Water Management Plans.

The Act was also amended by Assembly Bill 1869 (AB 1869), which was signed by Governor
Wilson on October 13, 1991. AB 1869 requires that urban water suppliers update (not just
review) Urban Water Management Plans every five years to include projections of both potable
and recycled water use, identify current reclamation practices, address additional alternative
conservation measures, and describe findings, actions, and planning related to a number of
water conservation and reclamation measures.

The Act was further amended by Assembly Bill 11X (AB 11X) signed by Governor Wilson on
October 13, 1991. AB 11X required that urban water suppliers prepare an Urban Water
Shortage Contingency Plan as an amendment to its Urban Water Management Plan. Water
Shortage Contingency Plans must be updated every five years and specify proposed measures
for responses to short- and long-term water shortages.

1.2 Purpose

City of Oakdale

The City has prepared this Urban Water Management Plan (UWMP) to ensure the efficient use
of available water supplies, describe and evaluate the existing water system and historical and
projected water use, evaluate current and projected water supply reliability, describe and
evaluate demand management measures, and provide water shortage contingency plans as
required by the Act.

1-1
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By preparing this UWMP, the City continues its commitment to intelligent planning and
management of its water supplies. With this document, the City meets the UWMP
requirements for funding under the Proposition 50, Chapter 8 Integrated Regional Water
Management Plan Grant Program. Data from the UWMP can also be linked to California
Water Plan Updates. Additionally, a complete UWMP serves as a fundamental document for
Water Supply Assessments (SB 610) and Written Verification of Water Supply (SB 221)
requirements.

1.3 Agency Coordination

The City is a member of the Stanislaus and Tuolumne Rivers Groundwater Basin Association
(Association), which includes the six agencies covering the Modesto Groundwater Subbasin
(Subbasin). Through involvement in the Association, the City works together with the five
other water agencies to develop solutions for groundwater management. The City coordinated
the preparation of this UWMP with the Association by providing a copy of the Draft 2005
UWMP for review. The Association was also sent a Notice of Intention to Adopt, a copy of
which is included in Appendix B.

By coordinating with neighboring water agencies through the Association, the City will ensure
that its groundwater supply needs, as outlined in this UWMP, will be incorporated into regional
groundwater management efforts.

1.4 City and County Notification and Participation

Stanislaus County was sent a copy of the UWMP and a notice of intention to adopt.

1.5 Public Participation

City of Oakdale

The City encouraged public participation in the development of the 2005 UWMP and provided
opportunities for public review and comment. On November 26, 2008, the City placed a
Notice of Intention to Adopt on its website, stating that its UWMP was being updated and that
a public review period would be provided to address comments and concerns from members of
the community. The notice stated that the public review period would be scheduled from
November 26, 2008 to December 29, 2008. A copy of this Notice of Intention to Adopt is
included in Appendix B.

On February 2, 2009, the City conducted a public hearing to hear comments from the public
regarding the UWMP. This hearing provided an opportunity for the City’s customers/residents
and employees in the area to learn about the water supply situation and the plans for providing
a reliable, safe, high-quality water supply for the future. Information regarding the public
hearing and the public review period is included in Appendix B. This UWMP was finalized
after the public review period and was placed on the City’s website.

1-2
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1.6 Plan Adoption

The City prepared this 2005 UWMP during the fall of 2008. The plan was adopted by its City
Council on February 2, 2009, and was submitted to the California Department of Water
Resources within 30 days of council approval. See Appendix B for a copy of the resolution.

1.7 Other Agencies

Upon completion, this UWMP was submitted to the following agencies not previously listed:
e California Department of Public Health
e California State Library

e Oakdale Public Library

1.8 Resource Maximization/Import Minimization Plan

The City of Oakdale understands that water is a limited, though renewable, resource and that a
long-term reliable supply of water is essential to protect the local and state economy. It also
recognizes that, while conservation and efficient use of water is a statewide concern, planning
for this use is best done at a local level.

The primary areas of focus for the City are to (1) maximize the efficient use of water, (2)
increase its water conservations measures, and (3) implement methods to maintain local and
regional groundwater levels and quality while meeting the increased water demands required to
accommodate the City’s planned growth.

City of Oakdale 1-3
Urban Water Management Plan
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2.0 Supplier Service Area

The City is located along State Highway 120 at the junction of State Highway 108 in the north-
central portion of the San Joaquin Valley, lying along the Stanislaus River within the
northeastern part of Stanislaus County. The City’s Public Works Department (Department) is
the sole water purveyor for the City of Oakdale.

The Department’s service area (shown in Figure 1) is contiguous with the City’s boundaries
and covers approximately 4.9 square miles. The City also serves three areas outside of the City
limits, including the airport, the Oakdale Wastewater Treatment Plant, and a City park known
as Kerr Park. The service area includes a mixture of residential, commercial, and industrial
land uses, and is characterized by essential flat terrain.

2.1 Population

The City’s 2005 population is approximately 18,665. The current Oakdale General Plan, which
was initially adopted in August 1994 and revised in December 2003, estimated a maximum
growth rate of 3 percent per year. The City’s 2005 and projected 2015 populations are 18,665
and 29,000 residents, respectively. The buildout capacity of the City’s service area is projected
to be limited to approximately 36,000 residents.

A summary of historic and projected population estimates between 2005 and 2030 are
presented in Table 1. Population forecasts shown for 2010 and 2020 are based on the projected
2015 population of 29,000 residents and a growth rate of 3 percent.

Table 1. Current and Projected Population

2005 2010 2015 2020 Buildout®
18,6652 25,015 29,000 33,620 36,000
aHistoric estimate

b Projected to occur in 2023

2.2 Climate

City of Oakdale

Oakdale has a moderate climate throughout the year, with winter temperatures ranging from the
mid 30s to the high 60s and summer temperatures from the 50s to the low 100s. Annual
average rainfall is approximately 13 inches, with most rainfall occurring between November
and April. Reference evapotranspiration (ET,) values, which serve as indicators of how much
water is required to maintain healthy agriculture and landscaping, range from 0.9 to 7.85 inches
per month. Temperature, rainfall, and evapotranspiration averages for the City are presented in
Table 2.

2-1
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Parametera Units Jan Feb Mar Apr May | June | July | Aug | Sept [ Oct Nov | Dec | Annual
ETob inches | 0.87 171 3.43 5.24 6.70 7.40 7.85 6.75 493 3.37 1.66 0.87 50.78
Rainfall)e inches | 2.61 2.14 2.21 1.34 0.45 0.12 0.00 0.02 0.18 0.65 1.24 2.37 13.33
Temperature¢ | °F 43.8 48.7 52.1 57.1 64.3 717 77.1 75.5 71.0 63.3 53.0 453 60.2

a. Monthly average values

b California Irrigation Management Information System, Site 194 Oakdale
c. Western Regional Climate Center. Oakdale Woodward Dam, California (046305)

2.3 Other Demographic Factors

Oakdale’s economy is centered around agriculture, food manufacturing, and tourism. Due to
its location at the eastern edge of California’s Central Valley, the City is known as the “The

Gateway to Yosemite.” ConAgra Foods, Inc., which manufacturers canned tomato products, is
also located within the City’s service area.

The demographic factors affecting the City’s water supply management planning include data
on the largest customers, including those listed in Table 3 below. For comparison purposes, the
total groundwater produced by the City’s wells in 2005 was 4,927 acre-ft.

Table 3. Large Water Customers

Customer 2005 Water Use, (MG) Percent of Total Use
Oakdale School District 117.03 2.38
Stan County Housing Authority 36.46 0.74
Oak Valley Hospital Dist 25.59 0.52
Oakdale Convalescent Hosp 19.87 0.40
United Can 19.50 0.40
Richland Grocery Store 1751 0.36
Express Car Wash 17.09 0.35
Golden Empire Apts 16.38 0.33
Davies/River Paradise Mobile 15.84 0.32
Big Oak Trailer Park 12.32 0.25
Ramada Inn 11.53 0.23
PAM Inc, Oakdale Apartments 11.51 0.23
7-11 Materials 10.25 0.21
Hank Fisher Properties 9.21 0.19
Oak Haven Senior Apartments 7.96 0.16
Wrangler Apartments 7.58 0.15
Ed Rapinchuk Apartments 7.03 0.14
Best Western Rama-Inn 6.62 013
Harvest Apartments 3.45 0.07
Sum Total 372.8 7.6

City of Oakdale
Urban Water Management Plan
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3.0 Water Supply Source Analysis

3.1 Existing Water Supply

City of Oakdale

The City relies on groundwater pumped from the Modesto Groundwater Subbasin as its sole
source of supply. The Modesto Groundwater Subbasin is a part of the San Joaquin Hydrologic
Basin, which straddles portions of both the Sacramento and San Joaquin Valleys and is not
currently adjudicated. The Stanislaus and Tuolumne River Groundwater Basin Association
released the Final Draft of the Integrated Regional Groundwater Management Plan (IRGMP)
for the Modesto Subbasin in June 2005. A copy of the June 2005 groundwater management
plan has been included in Appendix A for reference.

The primary hydrogeologic units in the Modesto Subbasin include both consolidated and
unconsolidated sedimentary deposits. Consolidated deposits include (1) the lone Formation,
(2) the Valley Springs Formation, and (3) the Mehrten Formation. The consolidated deposits
lie in the eastern portion of the subbasin and generally yield small quantities of water except for
the Mehrten Formation. The unconsolidated deposits include (1) continental deposits, (2)
lacustrine and marsh deposits, (3) older alluvium, (4) younger alluvium, and (5) flood-subbasin
deposits. The continental deposits and older alluvium are the main water-yielding units in the
unconsolidated deposits.

The Mehrten Formation confined aquifers, which the City draws all its water supply from,
differ from the shallow, deep, and forebay aquifers found in this subbasin. Because younger
sediments are not resting over the Mehrten Formation confined aquifers and acting as a
reservoir, these particular aquifers receive only local and seasonal recharge. Local recharge to
the confined aquifers is likely to be derived from the Modesto and Woodward Reservoirs and
from the area where the Stanislaus and Tuolumne Rivers cut across the surface exposure of the
Mehrten Formation. Between these recharge sources, there will be limited seasonal recharge
by rain and groundwater levels will likely have the greatest changes. At some depth, the
Mehrten Formation confined aquifers are likely to contain ancient water that has higher total
dissolved solids (TDS) concentrations. Because recharge is limited, these aquifers in particular
need careful monitoring.

Groundwater contours developed from the spring of 2000 show a general east-west flow
direction, with recharge occurring between the Stanislaus and Tuolumne Rivers. The contours
show that the Tuolumne River and portions of the Stanislaus River near Oakdale are gaining
streams.

Groundwater recharge to the Mehrten Formation confined aquifers is from areas located
between the eastern and western exposure of the Mehrten Formation, as shown in Figure 2. For
the most part, the recharge is limited to seasonal precipitation that falls directly on the exposed
aquifers. Some recharge is likely occurring where the Stanislaus and Tuolumne Rivers cross
the aquifers. Recharge also probably occurs from the Modesto and Woodward Reservoirs.

3-1
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The IRWMP states that, according to the City and DWR hydrographs, “groundwater levels are
currently declining at a rate of about one foot per year.” However, the justification for this
finding could not be verified using monitoring data obtained from the City of Oakdale.
Conversely, the City’s most recent well monitoring datasets show higher groundwater depths as
compared to 2000 levels (see Figure 3).
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Figure 3. Historic Groundwater Levels

3.1.1 Water Supply Facilities

The City’s water system consists of seven active wells that supply groundwater to a distribution
pipe network. Currently, there is one 0.5-MG steel storage reservoir located at the intersection
of Valley View Drive and the Stanislaus River bluff. There is another concrete reservoir
adjacent to the steel reservoir, but it is no longer in use. The locations of the wells and storage
reservoir are shown in Figure 4.

3.1.2 Groundwater Supply

The water quality provided by these wells and underground aquifers meets the standards of
Title 22 and is suitable for direct potable use without treatment. The potable water system is
permitted to operate by the California Department of Public Health under a permit granted on
August 20, 1964. The permit was amended on March 21, 1989, to include new Wells 5A and
6, which were added to the system. On January 31, 1997, the permit was again amended to add
Wells 7 and 8 as active sources of supply and to change the status of Well 1 to inactive. Well 1
was later destroyed by the City.

City of Oakdale 3-3
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A summary of the City’s wells, their capacities, and operating status is shown in Table 4.
Historic groundwater pumping volumes between 1998 and 2005 are shown in Table 5. The 7
active wells have a total combined capacity of 15,200 gpm or 21.9 MG. Each well is controlled
by either a local pressure switch at the wellhead, a level transmitter located at the 0.5-MG
storage reservoir, or a combination of both. The majority of the wells are controlled and
monitored by a remote SCADA system located at the Public Works Center. The SCADA
system monitors various system conditions, such as pressure and flow rate for the well, and has
the ability to record and log this data.

Table 4. Groundwater Well Capacities

Well Number Status Well Capacity
(gpm) (MG)
1 Destroyed
2 Active; Season 600 0.9
3 Active; Year Round 1,800 2.6
4 Active; Year Round 1,600 23
5A Active; Year Round 2,000 29
6 Active; Year Round 2,100 3.0
7 Active; Year Round 2,100 3.0
8 Active; Year Round 3,000 4.3
9 Inactive 2,000 2.9
Total 15,200 21.9

Table 5. Historic Groundwater Production

Year Groundwater Production (AFY) Percent of Total Water Supply (%)
1998 3,704 100
1999 4,220 100
2000 4,385 100
2001 4,395 100
2002 4,599 100
2003 4,799 100
2004 4,775 100
2005 4,927 100

3.1.3 Surface Water Supply

The City relies solely on groundwater supplies. No surface water supplies are used for domestic
potable water use within the City’s service area.

3.1.4 Recycled Water Supply

The California Regional Water Quality Control Board, Central Valley Region adopted the latest
Water Discharge Requirements (Order No. 5-01-094) for the Oakdale Wastewater Treatment
Plant on April 27, 2001. Following treatment, treated effluent is discharged to one of several

City of Oakdale
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evaporation/percolations ponds located within the treatment plant site. According to the City’s
2003 through 2005 monitoring records, it is estimated that approximately 1,950 AFY of
secondary treated recycled water is percolated into the underlying groundwater.

3.1.5 Water Distribution System

There are two active booster pumping stations operating within the City’s service area. One
(the Burchell Hill Booster Station) is located in northeast Oakdale adjacent to the 0.5-MG
reservoir. This particular station serves the City’s upper pressure zone, as well as a small area
located in north Oakdale near Sky View Drive and Melva Avenue. The other booster pumping
station is located at the Well 5A site and provides water to a higher pressure zone serving the
southern part of Oakdale.

The Oakdale water distribution system consists of mains varying in size from 2 to 16 inches in
diameter. The entire distribution system consists of approximately 90 miles of pipe.

The City also operates a separate small water system that serves Kerr Park and is regulated by
the County Health Department. This system is comprised of a single, small capacity
groundwater well and is not connected to the City’s main water distribution system.

3.2 Future Water Supply
3.2.1 Constraints on Existing Supply

The City’s water supply system is currently constrained by the pumping capacity of its active
wells. Limited well monitoring data is available at this time, therefore, it is unknown whether
the aquifer (i.e., Mehrten Formation confined aquifer) from which the City draws its water
supply is being overdrafted. As described later in this plan, it is recommended that the City
conduct monthly monitoring of the Mehrten Formation confined aquifers to determine if the
aquifer is being overdrafted, and if so, at what rate the overdraft is occurring. City staff began
conducting monthly well monitoring in December 2008.

3.2.2 Groundwater Supply

At this time it is unknown whether the City’s water supply aquifer is in a state of over draft.
For the purposes of this UWMP, it is assumed that adequate groundwater will be available for
all future (post-2005) years. This assumption should be revisited and further analyzed in the
2010 UWMP.

The IRWMP recommended the following actions to secure a more complete understanding of
the local hydrogeology. The information developed from these actions can be used to identify
the specific options the City should pursue to maintain groundwater levels and quality:

City of Oakdale 3-6
Urban Water Management Plan
C:\Documents and Settings\jwagy\Desktop\Oakdale\00130 89064.004.Black White Version.doc January 20, 2009



R

Urban Water Management Plan

Table 6. Potential Groundwater Supply Issues and Recommended Actions

Issue

Recommended Action

Insufficient monitoring along the Stanislaus and Tuolumne Rivers to
assess surface water-to-aquifer interactions.

Review Regional Water Quality Control Board records to identify
shallow wells that could be used to estimate groundwater gradients
near the rivers.

Mehrten Formation confined aquifer recharge areas are poorly
defined

Locate significant sand or gravel beds from well logs and project their
occurrence to ground surface. Confirm the projections by drilling test
holes for sediment types.

The recharge areas and the interaction between the forebay and
Mehrten Formation confined aquifers are poorly defined.

Conduct oxygen isotope analysis on selected wells in the forebay and
Mehrten Formation wells. Supplement where needed with tritium
analysis.

@ Groundwater Levels:

A Participate in a well field management and optimization program to determine how
City wells can be operated to maximize production, while minimizing the impact

from the other wells.

A Work with plant managers to minimize impacts during the City’s peak water
demand period and encourage industrial water conservation.

A Work cooperatively with other water entities in the basin to promote and implement

conjunctive management programs.

A Work cooperatively with other agencies to identify and develop groundwater

recharge projects.

@ Groundwater Quality Protection:

A Construct a sanitary seal on all new wells and work with other groundwater users
within the management area to ensure that proper well construction methods are

used for all new wells.

A Abandon wells within the management area in accordance with the Stanislaus
County well abandonment ordinance.

Regularly monitor wells adjacent to industrial areas to detect potential water quality
degradation and, if degradation is detected, consult with the Regional Water Quality
Control Board to encourage the implementation of necessary steps to control the
migration of poor quality water.

3.2.3 Surface Water Supply

At this time, the City does not currently have any approved plans to pursue surface water

supplies.

3.2.4 Recycled Water Supply

The City is in the process of upgrading its wastewater treatment plant to provide tertiary
filtration followed by ultra-violet light disinfection. Once in operation, the plant will be

City of Oakdale
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capable of producing treated effluent that meets “Disinfected Tertiary” standards as defined by
Title 22.

The City intends to continue to use groundwater percolation as its primary means of effluent
disposal in the future, which will result in an increase in the amount of recycled water
percolated back into the underlying groundwater. At most, the amount of recycled water
percolated back into the underlying groundwater will increase from 1,950 to 3,760 AFY based
on the 2005 and buildout population projections presented in Table 1.

The City is also considering using a portion of the treated effluent for agricultural irrigation. If
implemented, the recycled water would be used to irrigate areas located outside of the City’s
service area and north of the wastewater treatment plant. Therefore, this use would not offset
the City’s current or future potable water demands and would result in a reduced volume of
recycled water percolating into the underlying groundwater.

3.2.5 Planned Water Projects

The City intends to install a new well (Well No. 10) (see Figure 4 for approximate location)
and upgrade its distribution system through the addition of two water storage tanks and a
pumping station as described below: Both tanks are anticipated to be in service by late 2010.

@ Greger Street Storage Tank. The first site on Greger Street is approximately 2.1 acres
and is located 1/4-mile west of the railroad tracks. This site will be the home of a new
1.5-MG storage tank, along with a City communication tower. To supplement the
distribution, a booster pumping station and standby generator will be installed at the
same location.

@ Valley View Storage Tank: The second facility is located at the north end of Valley
View Drive, and has an existing 0.5-MG welded steel storage tank and an older, out-of-
service concrete tank located on site. The steel tank is due for rehabilitation and is in
need of recoating. To allow for the 0.5-MG tank to be taken out of service, a new 0.25-
MG storage tank will be installed to provide continuous operation. Once recoated, the
existing 0.5-MG tank will be brought back into service.

At this present time, the City does not have approved plans for any other water supply projects.

3.3 Exchange or Transfer Opportunities

The City does not currently have any approved plans to pursue exchange or transfer
opportunities.

3.4 Desalination Water

City of Oakdale

At the present time, the City does not foresee any opportunities for the use of desalination
water, which includes ocean water, brackish ocean water, and brackish groundwater, as long-
term supplies.
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4.0 Water Use

4.1 Water Demands

Water demand projections provide the basis for sizing and staging future water supply
facilities. Water use and production records, combined with projections of population and
urban development, provide the basis for estimating future water requirements. This chapter
presents a summary of available demographic and water use data, and the resulting projections
of future water needs for the City.

4.1.1 Past and Current Water Demand

Records of historical water production were obtained from the City’s Public Works Department
and Water Master Plan. These data include both maximum day and annual water production.
Water production is defined as being the volume of water measured at the source, which
includes all water delivered to residential, commercial, industrial, and public authority
connections, as well as unaccounted-for water.

4.1.1.1 Annual Water Production

Groundwater production from 1998 through 2005 is presented in Table 5. Total water
production in 2005 was approximately 4,930 AF. Nearly all of the residential, commercial, and
industrial users are metered. According to the Water Master Plan, the estimated average daily
water use is 248 gallons per capita-day (gpcd), which is typical for similar small San Joaquin
Valley cities. This rate is not as high as some other unmetered San Joaquin Valley communities
that practice water conservation, including the implementation of landscape watering
ordinances, typically plan for an average daily usage of approximately 250 gpcd.

4.1.1.2 Maximum Day Demand

Daily demand fluctuates throughout the year, due primarily to seasonal climate changes. Water
demands are significantly higher in the summer than the winter. System production facilities
must be sized to meet the demand on the maximum day of the year, not just the average. Water
systems are sized to meet the greater of (1) the maximum day demands plus fire flow, or (2)
peak hour demand.

The maximum daily demands in 2000 and 2001 were 4,096 and 4,831 gpm, respectively, in
comparison with the total well production capacity of 15,200 gpm. This maximum daily
demand equated to a maximum daily water use of 441 gpcd. The ratio between average and
maximum daily water uses provides a maximum day peaking factor that can be used to scale
annual demand projections to maximum day levels. The average to the maximum day peaking
factor based on 2001 operating values is 1.78. Based on a cursory review of the well
production capacity and maximum day demands, it appears that the wells meet the maximum
day demand plus fire flow criterion as well.

City of Oakdale 4-1
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4.1.1.3 Land Use Water Demand Coefficients

The type of land use within a city influences the water usage. More densely populated
residential areas typically have a higher water demand than lower density areas. Open spaces,
such as parks or schools, also have less water demand than most industrial areas.

Table 7 summaries the general land use categories described in the General Plan along with
their estimated water use coefficients as described in the Water Master Plan. These water use
coefficients are used in conjunction with the present and future land use classifications to
project water demands.

Table 7. Land Use Water Demand Coefficients

Code Land Use Designation Water %gspem(?gs)ﬁ icent

AG Agricultural 0
AGR Agricultural Residential 0
CBD Central Business District 1.27
EST Estate 0
GC General Commercial 1.27
HDR High-Density Residential 1.9
IND Industrial 1.54
LDR Low-Density Residential 1.36
MDR Medium-Density Residential 1.36
OFF Office 1.27
0S Open Space 0
PARK Park 1.27
PSP Public/Semi-Public 1.27
SCH School 0.72
SFLDR Single-Family, Low-Density Residential 1.00

4.1.2 Future Water Demands

Future water demand estimates have been developed for the year 2010, for five-year increments
thereafter through 2025, and for buildout using the following two approaches:

@ 3 Percent Increase: Constant annual increases of 3 percent in the City’s demand, which
is equal to the growth rate developed for the General Plan.

@ Projected Development Timelines: City staff identified timelines for specific
development plans within the City’s service area and the land use water demand
coefficients described in Table 7.

Demands were projected based on actual water use in 2005 for both approaches. These
projections are shown in Table 8 and are illustrated in Figure 5. By 2025, the average annual
water demands are expected to have increased from current demands by approximately 80

City of Oakdale 4-2
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percent; from about 4,930 AFY (average of 4.4 mgd) in 2005 to 8,905 AFY (average of 8.0

mgd) in 2025.
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Figure 5. Historic and Projected Water Demands
Table 8. Future Water Use Projections
jecti Approach (AFY .
PTT_OJeL;_“On PP (AFY) — Difference (%)
Imeline 3 Percent Growth Rate! Land Use Projections
2005 4,930 4,930 0
2010 5,715 5,085 2.3
2015 6,625 5,925 2.6
2020 7,680 6,290 2.3
2025 8,905 7,945 8.0
Buildout 9,510 9,030 16.9

1 These projections will be used as the basis for developing future water supply needs.

The projections in Table 8 represent normal (average) conditions; actual use will vary based on
a number of factors, such as season, time of day, etc. For this reason, it can be expected that
there will be variations in the City’s future water usage. The values predicted in these tables
have been used in this UWMP since they are assumed to represent the average conditions of
water demand.

City of Oakdale 4-3
Urban Water Management Plan
C:\Documents and Settings\jwagy\Desktop\Oakdale\00130 89064.004.Black White Version.doc January 20, 2009



R

Urban Water Management Plan

4.2 Sales to Other Agencies

At this time, the City does not foresee any opportunities for the sale of groundwater to other
agencies. However, the City is considering the delivery of recycled water to the Oakdale

Irrigation District if and when the area located immediately north of the City’s wastewater
treatment plant is developed.

4.3 Other Demands

Not applicable as there are no other future demands anticipated by the City.
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5.0 Demand Management Measures (DMM)

The Urban Water Management Planning Act describes two distinct methods for providing
information related to Demand Management Measures (DMMs) and meeting the requirements
of Water Code Section 10631 (f) and (g). One method is to be a signatory to the Memorandum
of Understanding (MOU) regarding Urban Water Conservation in California. The MOU
requires the preparation of an annual report that can be used to fulfill the DMM requirements of
the UWMP. The other method for a water supplier who is not a member of California Urban
Water Conservation Council (CUWCC) and not a signatory of the MOU is to describe their
current water conservation programs and demonstrate how they comply with the 14 DMMs
specified in Water Code Section 10631.

This UWMP follows the second method, as the City of Oakdale is not a signatory of the MOU
and, therefore, is not a member of the CUWCC at this time and does not prepare annual reports
for the CUWCC.

The 14 water DMMs described in this section are consistent with those presented in the
California Water Code Section 10631 and in the DWR worksheets for completion of an
UWMP. The City has prepared the following summaries of its water conservation activities
and has included benefit-to-cost (B/C) ratios for each DMM that is not currently being
implemented.

Table 9. Summary of Demand Management Measure Implementation

DMM

Description City Conservation Program Compliance with UWMP Act

Water Survey Programs for Single Family and Multi-Family | Landscape irrigation surveys

Residential Customers provided on request ves

Residential Plumbing Retrofit None at this time B/C Ratio = 0.5

System Water Audits, Leak Detection and Repair Water audits o be conducted In Process
in the future

Nearly 100% of connections
Metering with Commodity Rates are metered and a tiered rate | Yes
structure is in place

No formal program in place;
Water Conservation
Ordinance applies to large
Large Landscape Conservation Programs and Incentives landscapes; City requires B/IC=0.3
submission of landscape and
irrigation plans prior to
issuance of building permit

Local energy service provider
High Efficiency Washing Machine Rebate Program has a rebate program; B/C=0.9
however the City does not

City provides periodic bill
inserts; program could be
expanded if funds become
available

Public Information Programs In Progress

City of Oakdale
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DMM

Description City Conservation Program Compliance with UWMP Act

City does not have a school
education program in place,
but may develop one if funds
become available

School Education Programs In Progress

Water Conservation
Conservation Programs for Commercial, Industrial and Ordinance applies to all Yes
Institutional Accounts customers; no formalized
audit program is in place

10

Wholesale Agency Programs Not Applicable Not Applicable

11

Conservation Pricing Tiered rate structure in place Yes

12

Water Conservation
Ordinance indicates all
employees of the City's water
division are responsible for
enforcing conservation
principles

Water Conservation Coordinator Yes

13

Water Conservation
Ordinance provides
restrictions and penalties for
wasted water

Water Waste Provisions Yes

14

Residential Ultra-Low Flush Toilet Replacement Program None at this time B/C Ratio = 0.6

5.1 DMM Implementation

City of Oakdale

5.1.1 DMM1: Water Survey Programs for Single-Family Residential and Multifamily
Residential Customers

Water survey programs typically involve residential interior and exterior water use reviews
whereby staff assist homeowners in identifying potential leaks and areas for water savings.
Interior fixtures are checked and leak tested and irrigation systems are evaluated. Residents are
generally provided with recommendations for improvements, plumbing retrofit kits and water
conservation literature. Such programs can be labor intensive as they require time to set up
appointments with residents, plus the actual survey and follow-up time.

Although the City does not currently have an interior water survey program, they do, upon
request, perform landscape irrigation surveys to assist customers in identifying leaks and
methods for using less water. The City does not currently maintain data regarding the landscape
irrigation surveys, although this may be implemented in the future if budgetary constraints,
workload and schedules allow.

The effectiveness of the program can be evaluated by comparing customer-specific historic
water usage to the current water usage recorded after the on-site inspection.

5.1.2 DMM 2: Residential Plumbing Retrofit

This water DMM involves enforcement of plumbing fixture efficiency standards and
encourages programs to retrofit existing inefficient fixtures with newer reduced flow fixtures.
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This retrofit program focuses on plumbing installed prior to 1992, in part due to the passage of
the Federal Energy Policy Act of 1992, which restricted all newly manufactured faucets and
showerheads to a flow of 2.5 gallons per minute.

The City does not currently have a residential plumbing retrofit ordinance or requirement in
effect.

5.1.3 DMM 3: System Water Audits, Leak Detection, and Repair

This DMM focuses on the water distribution system itself, and includes water audits, leak
detection, and repair. The first step in a water audit is relatively straightforward, involving
comparison of the amount of water produced with the amount of water delivered to customers.
The difference is referred to as “unaccounted water,” and includes actual losses (leaks) in the
distribution system, authorized but unmetered use (e.g., hydrant flushing and fire fighting),
unauthorized water use, and meter error.

At this time, when a water leak is reported, the City responds to identify and repair the leak.
Additionally, the City has implemented a capital improvement program to replace water lines.
The capital improvement program has a variable annual budget allocation to replace water
mains. Water mains are identified for replacement based on age, pipe material and known
problems.

While the City does not currently conduct formal distribution system water audits, the data
required to perform such an audit is readily available. In addition to hydrant flushing and fire
fighting, irrigation for the City’s parks is also unmetered. Thus, the City could estimate park
irrigation demands or install water meters at the connections to improve the accuracy of the
audit. The City also works with local cemeteries to monitor water usage.

The City will implement a formal water audit program in 2010.

5.1.4 DMM 4: Metering with Commaodity Rates for All New Connections and Retrofit of
Existing Connections

City of Oakdale

This water DMM has two parts. The first part includes the metering of all new connections and
the meter retrofitting of existing connections. The second includes the development of
commodity water rates, which amounts to billing by volume of water usage and not decreasing
the water price for increased use.

Installing water meters and billing for actual water use provides a strong incentive for
customers to use less water and equalizes service costs for each customer to their actual use
(high water users pay a more equitable share of the system costs).

The City’s Municipal Code (Oakdale City Code, Chapter 35 Article 1) requires that all water
users shall have a meter installed. Approximately 98 percent of the City’s connections are
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currently metered. Some irrigation connections for the City’s parks are not metered but will be
in the future.

The City currently meters and bills for actual water used. Customers are billed based on a
monthly service charge (based on meter size) and a volume charge, which is based on actual
water consumption. The rates for the volume charge are tiered and increase with increasing
volume as shown in the following table.

Table 10. Current Water Rate Structure

Volume
(cubic feet)

Meter Size

Rate Type
yP 5/8to 1” 1.5” 3”

0-1200

Monthly Base

Charge 31.50

7.00 7.00 8.55 18.00 23.25 42.00

1201 - 3500

$ per 100 cu.ft. 0.45 0.45 0.45 0.45 0.45 0.45 0.45

3501 - 6700

$ per 100 cu.ft. 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Over 6700

$ per 100 cu.ft. 0.60 0.60 0.60 0.60 0.60 0.60 0.60

5.1

5.1

City of Oakdale
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The City is currently updating its water rate structure to include multiple customer classes and
more severe rate increases with increasing usage to encourage greater water conservation.

.5 DMM 5: Large Landscape Conservation Programs and Incentives

Water demand by large landscape water users can be managed by providing water audits and
incentives for water conservation. The first consideration of this measure begins with
identifying large irrigators and their water use, followed by the development of a program for
regular auditing (at least one every five years) with provisions that include water conservation
training and information, with financial incentives.

At this time, large landscape water users within the City are limited to schools and parks where
water is used to irrigate playgrounds and turf grass. The City’s parks are not currently metered,
although this may be implemented in the future if budgetary constraints allow. It is
recommended that the City examine the evapotranspiration information available from the
California Irrigation Management Information System (CIMIS) in order to determine the water
required to efficiently irrigate turf and landscaping areas, and to evaluate the water used by
large landscape users.

In addition, the City requires that complete landscape and irrigation plans be submitted and
approved prior to the issuance of a building permit. During the plan review process, the City
can encourage the utilization of drought tolerant plants to minimize irrigation demands.

.6 DMM®6: High-Efficiency Washing Machine Rebate Programs

Typically, a high-efficiency washing machine rebate would offer a $75 to $100 rebate to
qualifying customers that install them in their homes.
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Pacific Gas and Electric (PG&E) is the energy service provider for the area and is currently
offering rebates for high-efficiency clothes washers. The clothes washer rebate is $75 per
installation. Applications for these rebates are available on-line. The rebates are distributed on a
first come, first serve basis and are in place for the period January 1, 2006, through December
31, 2008, after which time they may be renewed.

At this time, the City does not have a rebate program for high-efficiency washing machines but
is considering notifying its customers of the PG&E rebates as a method of increasing the
number of water efficient washing machines in the City.

5.1.7 DMM7: Public Information Programs

Current public information for water demand management includes coordination with other
agencies and the provision of programs promoting water conservation, speakers for the media
or community groups, public service announcements, water conservation bill inserts, and daily
water use comparisons on customer’s bills.

The City has implemented this water DMM through the periodic inclusion of bill inserts
promoting water conservation, as well as flyers describing the City’s fines for wasting water.

This program could be enhanced by including water conservation information on a public
access channel, participating in local fairs and festivals, preparing news releases and/or
advertisements for the local newspaper, and creating a water conservation page on the City’s
website. These additional measures may be implemented in the future if budgetary and
workload constraints allow.

5.1.8 DMM8: School Education Programs

Components of this DMM include provision of education materials, instructional assistance,
and classroom presentations.

The City does not have an active school education program but may institute a program over
the next five years if budgetary and workload constraints allow.

5.1.9 DMM 9: Conservation Programs for Commercial, Industrial, and Institutional Accounts

City of Oakdale

The implementation of water conservation for commercial, industrial, and institutional
customers includes identifying the largest water users among industrial and commercial
customers; offering audits and incentives sufficient to conserve water; and providing follow-up
audits as needed.

The City’s water conservation program and ordinance applies to all customers. The City’s
commercial, industrial and institutional water customers are metered and charged for water
usage in accordance with their metered use. Furthermore, the City requires the submittal of
complete landscaping and irrigation plans prior to the issuance of a building permit. During the
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review process, the City can promote the use of drought tolerant plants to minimize irrigation
demands.

5.1.10 DMM 10: Wholesale Agency Programs

This DMM is not applicable to the City of Oakdale.

5.1.11 DMM 11: Conservation Pricing

Conservation pricing is often cited as a means to have market mechanisms provide incentives
for conservation. This DMM includes, at a minimum, eliminating “non-conserving” pricing
and adopting “conserving” pricing. This measure pertains both to water service and sewer
service, where the urban water supplier also provides sewer service.

The City currently has a tiered rate structure and is in the process of updating it to reflect
current conditions. The new structure will also include a tiered rate structure, promoting water
conservation.

5.1.12 Water Conservation Coordinator

5.1

5.1

City of Oakdale

This water DMM entails designating a water conservation coordinator responsible for
managing water conservation efforts and evaluating the results.

The City’s water conservation ordinance authorizes the water supervisor, any maintenance
worker assigned to the water division of the City’s Public Works Department, and any water
conservation officers appointed by the director of public works to investigate water
conservation violations and serve notices as defined in the ordinance. Thus, the duties of a
water conservation coordinator are spread across the department.

.13 DMM 13: Water Waste Prohibition

The City’s existing Water Conservation Ordinance (Oakdale City Code, Chapter 35 Article 6)
defines water waste prohibitions for the City’s customers. The Ordinance provides several
definitions of “waste of water,” outlines watering days and hours, describes the City’s
enforcement procedures, and discusses the processes of violations, infractions and appeals. A
copy of the City’s Water Conservation Ordinance is included in Appendix C.

.14 Residential Ultra-Low Flush Toilet Replacement Programs

This DMM would require Ultra-Low Flush (ULF) toilets in all new construction. An effective
retrofit program can be achieved through voluntary replacement with financial incentives or
through mandatory measures, for example, requiring ULF toilet installation at time of property
resale or as a permitting requirement for major renovations involving changes in the sanitary
sewer lines.

The City does not have a ULF toilet replacement program. The City may implement this DMM
in the future if budgetary and workload constraints allow.

5-6
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Table 11 provides a summary of the DMMs not currently being implemented by the City. The
approximate cost per AF listed each DMM represents the total value, in 2008 dollars, of the

lifetime water savings estimated for each DMM.

Table 11. Evaluation of Non-Implemented DMMs

Non-implemented & Not scheduled DMM Per-AF Cost ($)
DMM 2 - Residential Plumbing Retrofit $2,900
DMM 5 — Large Landscape Conservation Program $4,900
DMM 6 — High Efficiency Washing Machine Rebates $1,700
DMM 14 - Residential Ultra-Low Flush Toilet Replacement Programs $2,600

City of Oakdale
Urban Water Management Plan
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6.0 Water Shortage Contingency Plan

6.1 Coordination with Other Suppliers

Section 10620 (d)(2) of the California Water Code requires that the City coordinate, to the
extent practicable, preparation of its urban water shortage contingency plan with other urban
water suppliers and public agencies in the area.

6.2 Action Stages

Section 10632 (a) of the California water code requires that the City develop stages of action to
be undertaken in response to a water supply shortage, including up to a 50 percent reduction in
water supply. The City must also identify specific water supply conditions which are
applicable to each stage.

A four stage rationing plan, including voluntary and mandatory stages, is described below. The
stage determination and public declaration during a water supply shortage will be made by the
Public Works Director. Notification may be achieved through newspaper, public notice,
mailings, and utility billings or by a combination of such means as determined by the Public
Works Director. Table 12 summarizes the triggering mechanisms for each water stage.

Table 12. Water Supply Shortage Stages and Conditions
Stage No. Water Supply Conditions % Shortage
1 Normal Conditions \é\;%féiﬁgggly system fully operational, no limitations on production
2 Water Alert Production capability reduced by up to 10%
3 Water Warning Production capability reduced by 10 to 30%
4 Water Emergency Production capability reduced by 30 to 50%

6.3 Minimum 3-Year Supply

City of Oakdale

Section 10631 (e)(2) of the California Water Code requires that the City estimate the minimum
water supply available at the end of 12, 24, and 36 months, assuming the worst case water
supply shortage.

California Water Code section 10632 (b) requires an estimate of the minimum annual water
supply availability during each of the next three water years based on the driest three-year
historic sequence for the agency’s water supply. The City of Oakdale’s water supply is
currently 100 percent groundwater.

The City’s current water supply capacity is 15,200 gpm, or 21.9 mgd, from the City’s wells.
The annual average well production for the year 2005 was 4.4 mgd. Loss of water supply
capacity could occur due to mechanical problems with wells, pumps, motors, etc. Preventative
maintenance programs aid in minimizing the occurrence of mechanical failures. In addition, a
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water supply capacity loss may be caused by a change in water quality due to well
contamination. Worst case water supply projections are not included in this section because
distribution system mechanical failures and well contamination events are not expected and the
capacity loss associated with each problem is difficult to quantify.

The minimum supply volumes for the next three years, presented in Table 13, are based on
pumping the City’s active wells at 50 percent capacity over the course of the year. Comparison
of these values with projected demands demonstrates that the City has adequate capacity to
meet the minimum 3-year supply.

Table 13. Three-Year Estimated Minimum Water Supply - AFY
Source 2008 2009 2010 Normal
Groundwater 10,650 10,650 10,650 10,650

6.4 Catastrophic Supply Interruption Plan

The Water Code section 10632 (c) requires actions to be undertaken by the water supplier to
prepare for, and implement during, a catastrophic interruption of water supplies. A catastrophic
event that constitutes a proclamation of a water shortage could be any event, either natural or
manmade, that causes a severe shortage of water, synonymous with or with greater severity
than the Stage 3 or Stage 4 water supply shortage conditions. In response to these possibilities,
the City has developed an Emergency Response Plan, which includes appropriate personnel
listings, resource inventories, locations for emergency operations centers, response procedures,
and the steps necessary to resume normal operations. The Emergency Response Plan is on file
at the Public Works Department.

6.5 Prohibitions and Penalties

All requirements of the City’s Water Conservation Ordinance (refer to Appendix C), Oakdale
City Code, Chapter 35 Article 6, shall be in effect for Stage 1, normal conditions. The Water
Conversation Ordinance prohibits the waste of water, defined as follows:

1. Failure to comply with the following schedule when watering lawns, plants, or garden,
or using outdoor water for other purposes:

a) No lawn/garden watering or other outdoor use will be allowed between the hours
of ten a.m. to seven p.m. every day.

b) Dwellings or establishments with odd numbered street addresses shall use outdoor
water only on Mondays, Wednesdays, Fridays and Sundays.

c) Dwellings or establishments with even numbered street addresses shall use outdoor
water only on Tuesdays, Thursdays, Saturdays and Sundays.

City of Oakdale 6-2
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watered.

e) Watering outdoor landscaping while raining.

f) Washing vehicles, equipment or boats, during restricted days or hours; and/or using

hoses without automatic shut-offs

g) Hosing down of concrete or asphalt curbs, gutters, sidewalks, driveways or slabs.

h) Having leaky faucets or plumbing fixtures on the premises.

In addition to the prohibitions listed above, which are always in effect, Table 14 lists the
additional consumer actions which are placed into effect as the water shortage escalates.

Table 14. Prohibitions Against Specific Water Use Practices During Water Shortages

Stage When Prohibition
Becomes Mandatory

Consumer Actions During Water Shortages

2

No watering of front yards except for trees and shrubs by hand, and vegetation maintained through drip
irrigation. Back yard irrigation subject to Stage 1 requirements

Restaurants prohibited from serving water except upon request

Mandatory retrofit of low flow showerheads in homes when building remodeling occurs

No use of outdoor fountains except for maintenance purposes

Back yard irrigation is limited to a maximum of two days per week

No landscape irrigation shall be permitted

Car washing permitted at car wash facilities only

Moratorium on all new landscaping

No potable water from the City's system shall be used to fill or refill swimming pools or ponds

AP W|W|W

Building moratorium on all new water connections, including new swimming pools

Oakdale City Code, Chapter 35 Article 6, provides the following penalties for violations of the
City’s Water Conservation Ordinance:

AR

The Notice of Ordinance Violation shall be served either personally, by mail, or by posting

First and second violation within one year: Notice of Ordinance Violation
Third violation within one year: $50
Fourth violation within the year: $75
Fifth violation within the year: $100

Any additional violations within the year: $200 each

at the residence or business premises of the customer, and shall state the acts or conduct

which constitute the wasting of water, and notify the customer of the penalty fees assessed

for further violations.

City of Oakdale
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6.6 Revenue Analysis

Section 10632 (g) of the California Water Code requires an analysis of the impacts of each of
the actions taken for conservation and water restriction on the revenues and expenditures of the
water supplier.

The City currently has 6,869 metered connections and only 18 unmetered connections. The
City’s existing rates (see Table 10) are structured such that a base rate is imposed based upon
meter size and includes up to 1,200 cubic feet per month before the first consumptive use tier is
implemented. Above 1,200 cubic feet per month, there are three consumptive use tiers with
increasing fees billed in increments of 100 cubic feet.

The City’s estimated revenue impacts due to decreasing supply and consumer use are presented
in Table 15. The average revenue between 2004 and 2007 was on the order of $1.3 million per

year.

Table 15. Actions and Conditions that Impact Revenues

Type Anticipated Annual Revenue Reduction?
Stage 1 - No Reduction $0
Stage 2 - 10% Reduction in Consumption $90,000
Stage 3 - 30% Reduction in Consumption $250,000
Stage 4 - 50% Reduction in Consumption $400,000

 Revenue reductions are estimated based upon total number of connections and metered use for the years 2004 through 2007, and assume

reduced consumption for the full year.

The estimated revenue impacts presented above are highly conservative, as they are based on
the assumption that 100 percent of users would reduce their consumption. However, these
impacts are significant, particularly given that only the variable costs of supplying water will be
reduced as water usage decreases while the fixed costs remain constant. Variable costs are
directly linked to the operation of the City’s wells and distribution system, and include costs
such as the per unit power charge for pumping. Fixed costs are independent of well operation
and include any water supply and distribution system-related debt service, salaries for

maintenance and operations personnel, etc.

Since the City is currently undergoing a rate study, it is recommended that the rates be
structured such that a reduction in consumption will still yield sufficient revenue to provide for
continued long-term operation of the water supply and distribution system.

6.7 Water Shortage Contingency Ordinance and Monitoring Mechanisms

Section 10632 (h) of the California Water Code requires the inclusion of a draft water shortage
contingency resolution. In the event of a water shortage emergency, a draft water shortage
contingency resolution has been included in Appendix D, which can be passed by the Oakdale
City Council. The draft gives the City Council’s support to the Public Works Director in taking

emergency actions.

City of Oakdale
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Section 10632 (i) of the California Water Code requires the inclusion of a mechanism for
determining the actual reductions in water use.

For metered accounts, reductions in water use for each user can be determined based upon
meter readings. For unmetered accounts, reductions in water use will be determined by
measuring water production at the City’s wells. In the event of a water shortage, the City will
monitor the production at its wells more frequently. The following table summarizes this
information.

Table 16. Water Use Monitoring Mechanisms

Mechanisms for determining actual reductions Type and quality of data expected

Changes in the volumes of water produced at the City’s wells and water delivered to

Increased meter readin o . .
9 individual metered service connections.

City of Oakdale 6-5
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7.0 Reliability Assessment

This section provides a description of the potential variability in the City’s water supplies
caused by water quality and climatic factors, as well as the steps being taken by the City to
address these potential concerns.

7.1 Water Quality Impacts on Reliability

Water quality is an important factor in determining supply reliability; if adequate quality cannot
be maintained, then the supply may be lost. As previously described, the City draws its water
from seven active wells located in the Modesto Groundwater Subbasin. Water pumped from the
aquifer meets the standards of Title 22 and is suitable for direct potable use without treatment.

Although the City’s existing wells are capable of producing a reliable and high quality source
of water, catastrophic events such as earthquakes, major fire emergencies, water outages due to
extended losses of power, localized flooding, groundwater contamination, and acts of sabotage
could impact the City’s ability to maintain high water quality. To prepare for such events, the
City prepared an Emergency Response Plan, which is on file in the Public Works Department.

The City has taken steps to address any potential water quality issues that could impact the
reliability of its water supply. There are no plans to replace or supplement these sources.

7.2 Water Service Reliability

The section addresses the reliability of the City’s water service to its customers during normal,
dry and multiple dry water years.

Table 17 compares current and projected water supply and demand for the next 25 years based
on the information presented in Chapters 3.0 and 4.0. The City’s water supply is based upon the
total capacity of its existing wells.

There is not expected to be a reduction in the City’s normal water supplies for any condition,
normal, dry or multiple dry water years.

As Table 17 indicates, the capacity of the City’s current wells is sufficient to meet future
demands through 2025. However, additional wells may be desired in the future to minimize
localized cones of depression, as well as pump operating time.

City of Oakdale 7-1
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Year \é\izaetr?;r\i((?ar 2;? and, Supply, AFY ig:ﬁ)lug gz:gtleunst 2? ifulgpellrfa?ij Percent ggfcrg?llta;
Supply Normal
Normal 4,930 10,650 5,720 54% 116% 100%
Single Dry 4,930 10,650 5,720 54% 116% 100%
Multiple Dry Year Period Starting in 2006
2005 2006 5,087 10,650 5,563 52% 109% 100%
2007 5,244 10,650 5,406 51% 103% 100%
2008 5,401 10,650 5,249 49% 97% 100%
2009 5,558 10,650 5,092 48% 92% 100%
2010 5,715 10,650 4,935 46% 86% 100%
Normal 5,715 10,650 4,935 46% 86% 100%
Single Dry 5,715 10,650 4,935 46% 86% 100%
Multiple Dry Year Period Starting in 2011
2010 2011 5,897 10,650 4,753 45% 81% 100%
2012 6,079 10,650 4,571 43% 75% 100%
2013 6,261 10,650 4,389 41% 70% 100%
2014 6,443 10,650 4,207 40% 65% 100%
2015 6,625 10,650 4,025 38% 61% 100%
Normal 6,625 10,650 4,025 38% 61% 100%
Single Dry 6,625 10,650 4,025 38% 61% 100%
Multiple Dry Year Period Starting in 2016
2015 2016 6,336 10,650 3,814 36% 56% 100%
2017 7,047 10,650 3,603 34% 51% 100%
2018 7,258 10,650 3,392 32% 47% 100%
2019 7,469 10,650 3,181 30% 43% 100%
2020 7,680 10,650 2,970 28% 39% 100%
Normal 7,680 10,650 2,970 28% 39% 100%
Single Dry 7,680 10,650 2,970 28% 39% 100%
Multiple Dry Year Period Starting in 2021
2020 2021 7,925 10,650 2,725 26% 34% 100%
2022 8,170 10,650 2,480 23% 30% 100%
2023 8,415 10,650 2,235 21% 27% 100%
2024 8,660 10,650 1,990 19% 23% 100%
2025 8,905 10,650 1,745 16% 20% 100%
City of Oakdale 7-2
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8.0 Adoption and Implementation of UWMP

8.1 Provision of Water Supply Reliability Section to Service Area
Customers

The City of Oakdale does not supply water to cities or agencies other than its own customers.
Therefore, the UWMP will not be distributed to other agencies except as described in
Chapter 1.0.

8.2 Public Participation and Plan Adoption

The adoption resolution for the UWMP is found in Appendix B. The Draft UWMP was made
available for public review between November 26, 2008, and December 29, 2008. Notices
were placed on the City’s website to encourage involvement from all social, cultural and
economic groups. A public hearing was conducted for the Draft UWMP to allow public review
and comment. Proof of the public hearing is presented in Appendix B. There were no public
comments at the public meeting.

8.3 Provision of 2005 UWMP to Local Government

Water Code Section 10644 requires that the City provide a copy of this UWMP to all cities and
counties within which the City provides water. Therefore, this UWMP will be sent to
Stanislaus County as described in Section 1.4.

8.4 Public Review

This document was made available for public review as described in Section 1.5.

City of Oakdale 8-1
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Appendix A
Modesto Regional Groundwater Management Plan
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1 Introduction

1.1 Introduction

In April 1994, six agencies covering the Modesto Groundwater Subbasin formed the
Stanislaus and Tuolumne Rivers Groundwater Basin Association (Association) to provide a
forum for coordinated planning and management of the subbasin. These six agencies are:

= The City of Modesto

=  The Modesto Irrigation District (MID)
= The City of Oakdale

= The Oakdale Irrigation District (OID)
= The City of Riverbank

= Stanislaus County

Since 1994, the Association has been actively engaged in management of the subbasin. In
late 2003, the Association began developing an integrated regional groundwater management
plan in compliance with the Groundwater Management Planning Act of 2002 (SB 1938) and
the Integrated Regional Water Management Planning Act of 2002 (SB 1672). The
Association selected Bookman-Edmonston, a Division of GEI Consultants (B-E/GEI), to
assist in the preparation of this plan.

The six agencies rely on groundwater for some or all of their service area water needs.
These agencies share the groundwater resource and, through the Association, provide
coordinated planning to make the best use of groundwater to the mutual interests of the
inhabitants. Throughout the planning process, other interested parties within the subbasin
were encouraged to participate in the development of the plan. The Association coordinates
its planning process with other neighboring water agencies as well as state agencies.

1.2 Integrated Regional Water Management Plan Subareas

The planning area includes the entire Modesto Groundwater Subbasin and part of the Eastern
San Joaquin Groundwater Subbasin and includes all or most of the service areas of the six
agencies constituting the Association.

The Modesto Groundwater Subbasin underlies all of MID, the City of Oakdale, and the City
of Riverbank. However, a portion of OID overlies the Eastern San Joaquin Groundwater
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Subbasin, and a portion of the City of Modesto service area overlies the Turlock
Groundwater Subbasin. The entire subbasin and planning area is within Stanislaus County.

OID’s jurisdictional boundaries reach beyond the boundaries of the Modesto Groundwater
Subbasin, and the study area has been extended to include OID’s complete jurisdiction.
However, this management plan is simply called the Integrated Resources Groundwater
Management Plan (IRGMP) for the Modesto Subbasin. A similar water planning effort is
under way in the Turlock Groundwater Subbasin. The portion of the City of Modesto service
area within the Turlock Subbasin is covered in the Turlock groundwater planning process. A
map of the study area and agencies involved are shown in Figure 1-1.

1.3 Stanislaus and Tuolumne Rivers Groundwater Basin
Association

This IRGMP is a product of the efforts of the six cooperating agencies noted above that
formed the Association through a memorandum of understanding signed in April 1994. The
Association was created to provide a forum in which the parties could work cooperatively to
combine the available talent and resources of the parties’ respective organizations, to provide
coordinated planning to make the best use of available water resources of the subbasin to
meet the needs of the parties, and to accomplish the Association’s stated purposes. A copy of
the memorandum of understanding is presented in Appendix A. The purposes of the
Association are:

= To determine and evaluate the subbasin’s groundwater supply

= To promote coordination of groundwater management planning activities, including
the preparation of the groundwater management plan

= To develop a hydrologic groundwater model of the groundwater basin

= To determine the subbasin’s need for additional or improved water extraction,
storage, delivery, conservation, and recharge facilities

= To provide information and guidance for the management, preservation, protection,
and enhancement of groundwater quality and quantity in the subbasin

1.4 Accomplishments of the Stanislaus and Tuolumne Rivers
Groundwater Basin Association

Since its inception, the Association has successfully provided for:

= Better understanding of the groundwater basin, its aquifers, geology, water quality,
water level fluctuations, and potential sources and mitigation of contaminants.
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Cooperative working relationship among all agencies, combining their financial
strength, and sharing of resources to better managing their groundwater.

A forum for coordinated and uniform data collection, and water management
activities.

Regular meeting of the member agencies to share and learn from each other’s
experiences to discuss water management issues, and to assist one another to resolve
those issues.

Some of the Association’s specific accomplishments include:

Six public agencies voluntarily working together under the umbrella of a locally
controlled and managed groundwater association. The working relationship is
defined by the Memorandum of Understanding Relating to the Formation and
Operation of the Stanislaus and Tuolumne Rivers Groundwater Basin Association.
Meetings of the Association are held at 2 p.m. on the first Thursday of every month
in the MID offices, located at 1231 11th Street, Modesto, California. These
meetings are open to the public.

Development of a coordinated groundwater data collection and monitoring program,
the extension of groundwater monitoring to selected privately owned wells to
provide a more comprehensive view of groundwater elevations throughout the
subbasin, and collecting spring and fall water levels throughout the Modesto
Subbasin from all participating agencies’ groundwater well networks.

Developing a basin-wide integrated regional groundwater management plan
consistent with SB 1938. The updated plan is scheduled for individual public
agency adoption in early 2005.

Formation of the Regional Water Management Planning Group consistent with SB
1672 (Costa).

Entered into an agreement with the California Department of Water Resources
through a Memorandum of Understanding to Work Cooperatively Together to
Improve Surface Water and Groundwater Management and to Promote Conjunctive
Use Projects and Programs in the Modesto Groundwater Subbasin (Appendix B).

The Association provides local share funding for the multi-year, multi-phased study
sponsored by the U.S. Geological Survey (USGS) (Modesto Groundwater Basin
Characterization, November 2004). The study is entering its third phase. Scientific
Investigations Report 2004-5232, published by the USGS in November 2004,
summarizes the findings and recommendations from Phase One.
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The Association provided information and other input into the triennial report,
Recommendations for Improving Groundwater in Stanislaus County.

Implementation of an agreement between two members of the Association, MID
and the City of Modesto, for the delivery of surface water to the City to reduce
groundwater pumping, hence reducing localized overdraft and contaminant
migration in the subbasin.

Development of a wellfield optimization project.

1.5 Groundwater Management Subareas

For the purpose of developing this groundwater management plan, the study area has been
divided into six management subareas representing the jurisdictional boundaries of the
Association’s member agencies. The groundwater management subareas are:

The City of Modesto management subarea. This area includes the communities of
Empire, Del Rio, and Salida and the service area of the City of Modesto that is north
of the Tuolumne River. However, the City’s service area south of the Tuolumne
River in the Turlock Groundwater Subbasin is covered under a separate
groundwater management plan being developed for the Turlock Subbasin.

The Modesto Irrigation District management subarea. This area includes MID’s
service area and is entirely located within the Modesto Groundwater Subbasin.

The City of Oakdale management subarea. This area includes the service area of
the City of Oakdale and is located entirely within the Modesto Groundwater
Subbasin.

The Oakdale Irrigation District management subarea. This area covers OID’s entire
service area. About 60 percent of the OID service area is located within the
Modesto Groundwater Subbasin and 40 percent is in the Eastern San Joaquin
Groundwater Subbasin.

The City of Riverbank management subarea. This area covers the service area of
the City of Riverbank and is entirely within the Modesto Groundwater Subbasin.

The Stanislaus County management subarea. This area includes the entire study
area within the Modesto Groundwater Subbasin and that part of Stanislaus County
in the Eastern San Joaquin Groundwater Subbasin that is not covered by the five
management subareas listed above.

Figure 1-1 shows the six management subareas as described above.




INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

1.6 Ongoing Groundwater Management-Related Activities

With the exception of some localized areas, groundwater levels are generally stable in the
Modesto Groundwater Subbasin and OID service area in the Eastern San Joaquin
Groundwater Subbasin. However, increased urban development and changes in irrigation
management practices threaten the balance by increasing demand for groundwater and by
reducing recharge. It is the objective of the participating agencies to ensure that overall
groundwater levels are maintained to provide a reliable long-term source of water.

To manage the basin’s groundwater resources, the Association member agencies regularly
exchange information and arrange for uniform groundwater data collection and monitoring to
better understand the groundwater basin. In 1998, the Association developed a data
collection protocol to standardize the data collection procedures among the member agencies.
Data is collected in a coordinated fashion biannually. A copy of the current data collection
protocol is provided in Appendix C.

Conjunctive use management, in-lieu recharge through the local use of surface water for
municipal and industrial purposes, and the protection of groundwater quality and water levels
are actions that have been discussed for the long-term beneficial use of the basin. To that
extent, MID and the City of Modesto developed and executed a treatment and delivery
agreement under which MID supplies treated surface water to the City of Modesto, which
uses it to augment is drinking water supply.

Another avenue for helping to maintain groundwater levels is urban water conservation and
the installation of water meters. Implementation of the best management practices, including
the installation of water meters, can reduce water consumption, improve the overall water
supply reliability, and reduce stress on the groundwater system.

A detailed discussion of the water conservation is presented in the various agencies’ urban
water management plans.

In addition to maintaining groundwater levels, protecting groundwater quality is an important
objective for the Association’s member agencies. Actions that are being implemented or
considered to achieve this objective include conducting a geological assessment to identify
areas of poor water quality; controlling water table elevations to contain poor quality water;
sealing and abandoning wells to eliminate pathways for contamination; and protecting
natural recharge areas from exposure to pollutants.

Land surface subsidence in the basin is not significant. The potential for future land
subsidence appears to be remote.
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2 Need for Groundwater Management Planning

Groundwater is a precious resource. It is a reliable water source for the agricultural, urban,
and industrial needs of the Modesto Subbasin. Increases in population and corresponding
increases in groundwater use have resulted in a lower groundwater table in some areas of the
Modesto Subbasin and may have contributed to groundwater degradation, especially within
the boundaries of the City of Modesto. The water agencies in the subbasin agreed to
reevaluate their groundwater management practices and examine opportunities for
integration of their surface and groundwater resources. The agencies formed the Association
and signed a memorandum of understanding to work cooperatively to resolve their water
issues and manage the basin. The signatories also agreed to be involved and cooperate in the
development of a groundwater management plan. They have agreed to build upon their
recent achievements and prepare a regional and integrated water management plan.
Therefore, this IRGMP is being developed as an integrated and regional plan in compliance
with SB 1938 and SB 1672.

21 Legislative Requirements

SB 1938, as passed by California Legislature and signed into law by the Governor in 2002,
amended the Water Code section 10750 et seq. to require that new groundwater management
plans prepared under the Groundwater Management Act (AB 3030) include the components
listed below:

= Documentation that a written statement was provided to the public describing the
manner in which interested parties might participate in developing the groundwater
management plan. This may include appointment of a technical advisory committee
of the stakeholders in the basin.

= Development of Basin Management Objectives (BMOSs).

= Adoption of monitoring protocols or a monitoring program capable of tracking
changes in conditions for the purpose of meeting BMOs.

=  Preparation of a map showing the area of the groundwater basin, as defined by the
Department of Water Resources’ (DWR) Bulletin 118, with the area of the local
agencies subject to the plan as well as the boundaries of other agencies that overlie
the basin in which the agency is developing a groundwater management plan.

= A description of the components relating to the monitoring and management of
groundwater levels, groundwater quality, inelastic land surface subsidence, and
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changes in surface flow and surface water quality that directly affect groundwater
levels or groundwater quality.

= Preparation of a plan of actions by the managing entity to involve other agencies
and that enables the local agencies to work cooperatively with other public entities
whose area or boundaries overlie the groundwater basin.

= The Groundwater Management Plan must be adopted by the local managing agency.

= Provisions for periodic reporting of the groundwater management activities and
groundwater basin conditions.

In 2002, SB 1672 was also passed by the legislature and signed into law. This law authorizes
a regional water management group, as defined, to prepare and adopt a regional plan relating
to water supply, water quality, flood protection, or related matters. This law defined
procedures to form a regional water management group, to communicate to the public, and to
prepare and adopt an integrated regional water management plan.

2.2 IRGMP Components

This plan has been prepared in accordance with requirements of SB 1672 and SB 1938. As
such, the plan includes components of AB 3030 and SB 1938 (California Water Code
Section 10750 et seq.) and SB 1672 (California Water Code Section 10540 et seq.).

Table 2-1 lists the sections in which each component is addressed. Appendix D is the
Groundwater Monitoring Plan (October 2004).

2.3 Purpose and Goals of the Groundwater Management Plan

The purpose of this IRGMP is to provide a framework for coordinating groundwater and
surface water management activities into a cohesive set of management objectives and
implementing the actions necessary to meet those objectives.

The goal of the IRGMP is to provide for the integrated use of groundwater and surface water
within the basin to ensure the reliability of a long-term water supply to meet current and
future beneficial uses including agricultural, industrial, and municipal water requirements
while protecting the environment.

2.3.1 Water Management Strategies

The regional management actions, described later in this plan, reflect a comprehensive
approach to managing water resources in the Modesto Groundwater Basin. In particular,
these actions support the following water management strategies:
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Table 21

Location of Association Groundwater Management Plan Components

A. CWC § 10750 et seq ., Required Components (SB 1938)

1. |Documentation of public involvement statement. 2.1, Section 7
2. |Basin Management Objectives (BMOs). 54
Monitoring and management of groundwater elevations, groundwater quality, inelastic land
3. |[surface subsidence, and changes in surface water flows and quality that directly affects 56,5782,
groundwater levels or quality or are caused by pumping. Appendix A
Plan to involve other agencies located within groundwater basin. 1.2,13,23
Adoption of monitoring protocols by basin stakeholders. 5.7, Appendix D
6 Map of groundwater basin showing area of agency subject to GMP, other local agency
" |boundaries, and groundwater basin boundary as defined in DWR Bulletin 118. 12,53
7 For agencies not overlying groundwater basins, preparation of GMP using appropriate geologic
" |and hydrogeologic principles. NA
B. DWR's Suggested Components
1. |Management with guidance of advisory committee. 7.3
2. |Description of area to be managed under GMP. 1.2,5.3
3. |Creation of link between BMOs and goals and actions of BMP. Section 6, 8.2
4. |Description of GMP monitoring program. 5.7, Appendix D
5. |Description of integrated water management planning efforts. 2.3
6. |Report on implementation of GMP. Section 8
7. |Periodical evaluations of GMP. 8.5
C. CWC § 10750 et seq ., Voluntary Components (AB 3030)
1. |Control of saline water intrusion. 25,68
2. |ldentification and management of wellhead protection areas and recharge areas. 2.5,6.1
3. |Regulation of the migration of contaminated groundwater. 25,62
4. |Administration of well abandonment and well destruction program. 25,64
5. |Mitigation of conditions of overdraft. 25,65
6. |Replenishment of groundwater extracted by water producers. 2.5,6.6
7. |Monitoring of groundwater levels and storage. 2.5,5.7, Appendix D
8. |Facilitating of conjunctive use operations. 25,6.7
9. |ldentification of well construction policies. 25,63
10 Construction and (_)peration by Ioca_l agency of groyndwatgr contamination cleanup, recharge,
" |storage, conservation, water recycling, and extraction projects. 25,67
11. |Development of relationships with state and federal regulatory agencies. 2.5,8.1
12 Review of land use plans and coordination with land use planning agencies to assess activities
" |that create reasonable risk of groundwater contamination. 25,34

D. Integrated Regional Planning (SB 1672)

1. |Integration of water resource managemen activities. 1.2,5.2,8.3,8.6,8.7
2. |Regional planning and management. 1.2,5.2,8.3,8.6,87,
3. |Formation of a regional management group Section 7

4. |Public involvement. 2.1, Section 7

5. |Development of local, regional, and statewide priorities. 82,87
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Increase local and regional water supply reliability and water use efficiency
Promote groundwater recharge and management

Support water conservation

Implement watershed management programs

Promote water recycling

Foster conjunctive use

Improve water quality

Improve storm water capture and management

Other regional water management elements, such as providing for recreation and river
restoration, are addressed in other planning documents prepared by the participating
agencies.

2.4

Authority to Prepare Integrated Regional Groundwater
Management Plan

The governing bodies of the Modesto and Oakdale Irrigation Districts and the Cities of
Modesto, Oakdale, and Riverbank have elected, through the issuance of resolutions, to
prepare this IRGMP to effectively manage the surface and groundwater resources of the
basin. The specific authority of each agency is as follows:

MID was formed on July 23, 1887, under the California Irrigation District Act
(Wright Act) and is authorized to manage surface and groundwater resources for the
benefits of the District landowners.

OID was organized under the Wright Act on November 1, 1909, to manage its water
resources, including surface water and groundwater supplies.

The Cities of Modesto, Oakdale, and Riverbank are incorporated and authorized to
provide for management and distribution of drinking water to their citizens.

The County of Stanislaus is a water purveyor for a small public water system in the
Modesto subbasin. It is a member of the Association and a member of the technical
advisory committee to assist in and guide the preparation of the IRGMP. The County
may choose, under SB 1672 and as a member of regional management group, to
adopt the IRGMP after it is prepared.

10
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3 Water Resources Setting

3.1 Land and Water Uses Within the Study Area

The Modesto Groundwater Subbasin lies between the Stanislaus River to the north and the
Tuolumne River to the south and between the San Joaquin River on the west and crystalline
basement rock of the Sierra Nevada foothills on the east. The surface area of the subbasin is
247,000 acres.

The northern, western, and southern boundaries are shared with the Eastern San Joaquin
Groundwater, Delta-Mendota, and Turlock Groundwater Subbasins, respectively. The major
water purveyors in the planning area include MID, OID, and the Cities of Modesto,
Riverbank, and Oakdale. The southern 60 percent of OID is in the Modesto Groundwater
Subbasin and 40 percent is in the Eastern San Joaquin Groundwater Subbasin. Modesto is in
the southwestern portion of the subbasin, and a portion of the city is located south of the
Tuolumne River in the Turlock Groundwater Subbasin. Oakdale and Riverbank lie in the
north-central portion. Developed land uses within the Modesto Groundwater Subbasin are
concentrated in two major categories, irrigated agricultural and urban land uses. The largest
jurisdiction within the subbasin is MID, with a service area of 101,700 acres and an irrigated
area of approximately 62,000 acres. Nested within MID is the city of Modesto and the
communities of Waterford, Empire, Salida, and parts of Del Rio and Riverbank. Modesto
alone occupies approximately 40 square miles or 25,600 acres.

OID has a total service area of approximately 72,000 acres, of which approximately

43,200 acres lie within the Modesto Groundwater Subbasin and the remaining 28,800 acres
are within the Eastern San Joaquin Groundwater Subbasin. Nested within OID is the city of
Oakdale, which covers approximately 2,000 acres and has not been detached from OID, and
the city of Riverbank, which covers around 1,760 acres, much of which has been detached.
The eastern portion of the subbasin is foothill lands that are primarily rangeland and
undeveloped.

3.2 Major Water Purveyors in the Basin

3.2.1 City of Modesto

3.2.1.1 Background

The City of Modesto was first incorporated in 1877 and operates as a Charter City. It was
originally to be named Ralston after the prominent San Francisco banker, William Ralston.
However, when he declined the honor, the name of Modesto was selected. Since its
founding, Modesto has grown to a city of over 200,000 people in 2004.

11
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The City of Modesto has provided potable water service to its urban area since 1985 through
the purchase and acquisition of several private water companies. The sole source of water
supply until 1995 was groundwater from the Modesto and Turlock Groundwater Basins.
Groundwater levels declined from 1924 through 1994 in the downtown area due to
increasing urban uses.

In the early 1990s, the City, MID and the Del Este Water Company formed a partnership and
signed a treatment and delivery agreement to utilize MID’s surface water rights for municipal
purposes. The Modesto Domestic Water Project and completion of the Modesto Regional
Water Treatment Plant (MRWTP) were the result of this partnership. The project consists of
a 30-million-gallon-per-day (mgd) surface water treatment plant and storage and delivery
facilities, which were completed in January 1995. Its implementation has allowed the City of
Modesto to reduce its groundwater pumping, which has led to a recovery in groundwater
levels.

In the mid-1990s, the City of Modesto acquired the Del Este Water Company, which had
previously served approximately 30 percent of the municipal customers in the Modesto area.
As a result, the City became the retail water purveyor to the communities of Waterford,
Hickman, Del Rio, Salida, Grayson, and parts of Ceres and Turlock, in addition to county
islands within Modesto. The Modesto Domestic Water Project provides water to municipal
customers served by the City of Modesto north of the Tuolumne River, which is the
overlapping service area of both the City and MID.

3.2.1.2 Location

Modesto covers approximately 36 square miles in Stanislaus County (see Figure 1-1). The
portion of the city north of the Tuolumne River encompasses 34 square miles (94 percent of
the service area) and lies within the Modesto Groundwater Subbasin. The portion of the city
south of the Tuolumne River encompasses 2 square miles (6 percent of the service area) and
lies within the Turlock Groundwater Subbasin.

3.2.1.3 Water Supply

Sources of the City’s water within the Modesto Groundwater Subbasin include groundwater
from the Modesto Groundwater Subbasin and treated surface water from MID. The City of
Modesto supplies approximately 60 percent of its water from City-owned and operated wells.
Prior to the completion of the MRWTP, the City of Modesto and the surrounding
communities relied solely on groundwater for their domestic supply. The MRWTP EIR
noted that groundwater levels were declining, particularly near the center of Modesto, and
that with declining water levels, water quality degradation had been observed.

12
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3.2.1.4 Facilities

The City’s water system includes over 70,000 water connections, 927 miles of water lines
system, 118 water wells, and seven water tanks. Of these wells, 108 withdraw water from
the Modesto Groundwater Subbasin. The City does not conduct land use planning in the
areas it serves that were formerly within the Del Este system outside the City’s Sphere of
Influence.

Table 3-1 shows groundwater production by the City of Table 3-1
Modesto from 1999 through 2003. Average groundwater Groundwater Production
use from the Modesto Groundwater management subarea by the City of Modesto
during this period was 45,300 acre-feet per year, which, Year Acre-Feet
when combined with 33,600 acre-feet of surface water 1999 45,140
available from the MRWTP, results in a total supply to 2000 42,100
the joint MID-City of Modesto service area of 2001 44,900
78,900 acre-feet. Assuming that the MRWTP’s capacity ’

is increased from 30 mgd to 60 mgd, the available normal 2002 47,700
year water supply for the joint service area would 2003 46,780
increase to about 112,000 acre-feet in 2008. During Average 45,300

supply shortage years, the delivery of treated surface
water by MID may be reduced in equal proportions with deliveries to its agricultural
customers. The City, however, has the option of receiving its full contract surface water and
making up these shortages by delivering groundwater for an amount equal to shortages to the
irrigation canal system. The City presently operates 108 drinking water wells in the Modesto
Groundwater Subbasin, including the former Del Este wells.

3.2.1.5 Ongoing Activities

The City of Modesto’s partnership with MID to provide domestic water is an important
conjunctive use effort. Other ongoing groundwater management activities by the City of
Modesto include the following:

= Active participation in the Association to manage the basin’s groundwater resources

Conjunctive use of groundwater and surface water supplies
= Utilize a SCADA system for the remote operation and monitoring of wells
= Test water quality in accordance with Title 22

= Enacted a well ordinance adopting the California Wells Standards (Bulletin 74-81)
and all supplements

= Implementing provisions of the certified Urban Water Management Plan

13
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= Regulation of wastewater disposal

The City received a grant for a feasibility study for the Regional Water Recycling Project.
This study investigated the feasibility of collecting the wastewater effluent from a number of
cities, including Oakdale and Riverbank. The wastewater from the advanced wastewater
treatment plant could be available to the City for non-potable reuse (i.e., crops and landscape
irrigation) or water exchanges with other water agencies within the basin.

The City of Modesto Stormwater Program was established in 1993 to meet the objective of
effectively eliminating illicit discharges to the storm drain system, reducing the discharge of
pollutants from the system, and protecting the groundwater and surface water resources. To
meet these objectives, the City prepared a Stormwater Management Plan that has served as
the road map for the implementation of the City’s storm water program. The plan consists of
seven program elements to control the discharge of pollutants and a monitoring program to
characterize storm water discharges and assess the health of the receiving waters.

The City currently irrigates approximately 3,000 acres of fodder and feed crops on City-
owned land.

3.2.1.6 Issues of Concern

Declining water quality, combined with increasingly strict standards from state and federal
regulatory agencies, have forced the City to take an average of 2.3 wells out of service each
year (West Yost 2004). The City closely monitors groundwater quality and those wells
showing high nitrates have remained out of service. The City employs some well-head
treatment and uses granular activated carbon to remove organics and chlorination to disinfect
the distribution system. The City has also identified four wells that will not currently meet
the federal and state arsenic limits of 10 milligrams per liter without treatment (West Y ost
2004). Ongoing USGS investigations have also identified uranium as a constituent of
concern.

Future groundwater production may be limited by water quality issues and the cost and
availability of well-head treatment technologies. In addition to arsenic, primary constituents
of concern in groundwater are dissolved solids, hardness, major ions (probably iron and
manganese), organics, radionuclides, and nitrates.

The City’s general plan projects that its population will grow from a current population of
approximately 206,200 to approximately 400,000 by build-out of the general plan area. With
a limited groundwater supply and groundwater quality issues, meeting the City’s future needs
will be challenging and may require the identification of additional surface water supplies
and the implementation of water management options, such as water conservation, recycling,
and conjunctive use.
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3.2.2 Modesto Irrigation District

3.2.2.1 Background

MID is a public utility that supplies surface water, groundwater, and electrical service to
agricultural and municipal customers throughout its 101,700-acre service area. MID was
formed on July 23, 1887, the second irrigation district to be established under the California
Irrigation Districts Act (Wright Act). During its early years, MID developed numerous rights
for Tuolumne River water and facilities to irrigate agricultural lands and to generate
electricity using this water.

The primary economy within the district is agriculture or agriculture-related businesses. The
primary crops grown within MID are trees (mostly almonds), vines, grain, row crops, and
pasture. The average farm size is approximately 20 acres, and approximately 3,000 farms lie
within the district. Currently, MID serves approximately 3,000 irrigation water customers
and 62,000 irrigated acres.

3.2.2.2 Location

MID is located in eastern Stanislaus County and is bounded on the north by the Stanislaus
River, on the south by the Tuolumne River, on the west by the San Joaquin River, and on the
east by the Sierra Nevada Mountains (Figure 1-1). The district is located entirely within the
Modesto Groundwater Subbasin.

3.2.2.3 Water Supply and Storage Facilities

MID obtains its surface irrigation water from the Tuolumne River. The river’s 1,880-square-
mile watershed extends to the High Sierra and most of the river’s flow comes from
snowmelt. Peak flows occur between April and July, when over 60 percent of the annual
flow occurs. Annual Tuolumne River runoff average over 1,800,000 acre-feet, varying from
a low of 383,000 acre-feet in 1977 to a high of 4,631,000 acre-feet in 1983.

MID’s first project as a public entity was the La Grange Dam, completed on December 13,
1893, in conjunction with Turlock Irrigation District (TID). Nearly ten years later, on
June 27, 1903, the main canal was completed and farmers along this canal began receiving
water. By September of that year, other fields were being served by lateral canals.

Storage and the regulation of main canal deliveries began in 1911 with the completion of the
28,000 acre-foot Dallas-Warner Reservoir (now known as Modesto Reservoir). Carryover
storage to protect permanent crops from extended drought was unavailable until the
completion of Don Pedro Reservoir in 1923. This reservoir allowed MID to store a
maximum of 102,000 acre-feet each year and to begin generating electricity from a power
plant developed to help defray the cost of irrigation facilities. In 1970, MID and TID
enlarged their storage and power generation capacity with the completion of New Don Pedro
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Dam and Reservoir, with a storage volume of 2,030,000 acre-feet. New Don Pedro
Reservoir is owned, operated, and maintained jointly by MID and TID.

3.2.2.4 Water Distribution Facilities

MID distributes a combination of Tuolumne River water and groundwater via a network of
storage facilities, canals, pipelines, pumps, water table control wells, and control structures.
Table 3-2 provides a summary of these irrigation facilities.

Table 3-2
MID Irrigation Facilities

Improvement District and

Facility Type MID Facilities Private Facilities
Canals (lined) 142.2 miles 9.8 miles
Canals (unlined) 23.7 miles -
Pipelines 44.4 miles 152.8 miles
Wells/Deep Well Pumps 96 575*
Sidegates 1,317 -
Structures, SCADA-Monitored 13 headgates, 5 spills, 0
and/or —Controlled and 4 flow measurements
Structures, Chart-Monitored, 12 spills and 4 flow measurements 0

Manually Controlled

*Number of non-MID deep wells with MID represent staff’s best estimate. This number was derived from
MID’s electric power records and may not reflect the actual number of private deep wells within the MID
service area.

Source: MID Final Groundwater Management Plan, Table 2-1.

Groundwater management in MID has been influenced by Modesto’s rapid growth. For
much of its history, Modesto relied exclusively on groundwater, and thus, its population
growth has been accompanied by declining groundwater levels. Between 1924 and 1994,
groundwater levels under Modesto declined about 42 feet, with most of this decline occurring
after World War 11. In 1994, its sole reliance on groundwater ended when MID completed
the MRWTP, a 30 mgd domestic water project that treats Tuolumne River water for delivery
to the City. This municipal and industrial water treatment plant has helped offset declining
groundwater levels in the Modesto area.

3.2.2.5 Groundwater Use

MID has both irrigation wells and drainage pumping wells. Prior to widespread urban
development, the large influx of surface water for irrigation in MID led to the development
of a shallow water table on the west side of the district. To protect crops from the rising
water table, groundwater management through shallow groundwater pumping was initiated
in 1918. MID now owns and operates 55 water table control wells that are used to maintain
groundwater levels below crop root zones. These wells are shallow (usually less than 100
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feet), are perforated throughout their depth, and are generally pumped during the irrigation
season. Water table control pumping protects lands by promoting the aeration of the root
zone and by allowing naturally occurring salts to leach from the root zone. To the extent
feasible, water from the water table control wells is pumped into the irrigation system to
supplement surface water.

In recent years, water table control pumping has become less important. The reasons for this
change include increased groundwater pumping in the urban area, the use of irrigation
conservation practices and new irrigation technologies, and increased groundwater pumping
for agriculture. The combined effect has resulted in a lowering of groundwater levels,
allowing some MID water table control wells to be converted to irrigation wells to augment

the district’s surface water supply. Table 3.3
aple o5~

. . Description of MID Irrigation and Drainage Wells
Because of the availability of surface P g J

water, significant groundwater pumping Irrigation Wells 44

for irrigated agriculture did not occur in Water Table Control Wells 55

MID until the late 1970s during one of Well Construction Summary 98 by cable tool

h ¢ q ht ' q 1 by gravel pack
€ Most severe drougnts on record. Casing Depths 50 to 400 feet

MID now owns and op_e_rates 44 wells Annular Seals? Required after 1985

developed for the specific purpose of Typical Depth of Seal 50 to 100 feet

water supply. These wells are often
used to smooth canal flow fluctuations,
to improve irrigation delivery service,
and to reduce canal spills. Many landowners in MID also operate their own irrigation wells.
MID irrigation and water table control wells are tallied in Table 3-3.

Source: MID Final Groundwater Management Plan,
Table 3-2.

3.2.2.6 Ongoing Activities

The MID partnership with the City of Modesto to provide domestic water is an important
conjunctive use effort. Other ongoing activities conducted by MID include:

= Active participation in the Association to manage the basin’s groundwater resources
= Monthly monitoring of all groundwater wells

= Estimation of pumping from agricultural wells

= Periodic agricultural suitability testing on all irrigation and drainage wells

=  Periodic mapping of groundwater elevations

= Implementation of water conservation projects

= Water table control through pumping of water table control wells
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3.2.2.7 Issues of Concern

The fundamental issue of concern for MID is maintaining a sustainable balance between
groundwater use and groundwater recharge. Municipal and industrial water demand is
projected to grow in the basin in response to increasing population. Urban water
conservation and reuse practices can help buffer growth in demand. At the same time that
groundwater use is expected to grow, some important pathways for groundwater recharge are
expected to decline because of the urbanization of farmland and conversion of fields now
irrigated using surface irrigation techniques to more intensively managed techniques (such as
drip irrigation) that reduce both water applications and deep percolation. Some agencies are
concerned that changing irrigation methods (e.g., from flood irrigation to drip irrigation) will
reduce groundwater recharge and contribute to future declines of groundwater levels.

Groundwater use in the MID management area varies from year to year and increases
significantly during drought years, when groundwater is a more significant component of the
water supply. Groundwater quality in some locations in MID has been degraded from urban,
industrial, and agricultural operations, and as groundwater recharge is reduced by urban
development, less blending of groundwater results. This leads to an increasing concentration
of salts and other contaminants and the increased risk of degradation. Agricultural water use
efficiency that reduces deep percolation could be detrimental to groundwater levels and
groundwater quality in some areas.

MID has identified a need to coordinate the operation of its wells to better respond to water
supply, water table control, water quality management, and energy use objectives. In
addition, identifying and protecting areas that may serve as dedicated groundwater recharge
zones are priorities.

3.2.3 City of Oakdale

3.2.3.1 Background

The City of Oakdale provided water to a population of approximately 15,800 persons in
2001. The water system also provides potable water to commercial, industrial, and public
facilities throughout the city.

3.2.3.2 Location

Oakdale is located near the geographical center of OID (Figure 1-1) and lies entirely within
the Modesto Groundwater Subbasin.

3.2.3.3 Water Supply

The City of Oakdale draws water from nine wells located in the Modesto Groundwater
Subbasin. Water pumped from the aquifer meets the standards of Title 22 and is suitable for
direct potable use without treatment. The City’s water supply system is operated under a

18



INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

permit granted by the California Department of Health Services on August 20, 1964. The
permit has been amended as needed to reflect changes in system facilities.

3.2.3.4 Facilities

The City’s water system consists
of nine deep wells that supply
groundwater to a distribution pipe

Table 3-4

Service Connections in the City of Oakdale

network; two of these wells are Type Metered  FlatRate  Total
newly completed. Currently, there General and Residential 5,175 5 5,180
is one 500,000-gallon steel storage ~ Commercial 81 13 84
reservoir located in northeast Industrial 19 0 19
Oakdale at the intersection of g?r:?l:\l;ir(lg;ifﬁi g 8 g
Va”?y VIeW_ Drive and the Total Active Connections 5,283 18 5,301
Sta_nls_laus River bluff. The . Inactive Connections 62
majority of the water system is Fire Hydrants +630
controlled and monitored by a Backflow Prevention Devices +167

remote telemetry system located at
the Public Works Center at Fifth
and | Streets in southeast Oakdale.
Table 3-4 describes the service connections in the city. Table 3-5 describes the
characteristics of wells owned and operated by the City.

Source: City of Oakdale, Water Master Plan, page 2-1.

There are two active booster pumps
operating within the distribution system.
The Burchell Hill booster station is located

Table 3-5
Description of City of Oakdale Wells

in northeast Oakdale and provides the
pressure needed to supply the Burchell
residential subdivision and an older
residential area to the west. The booster
station at the site of Well 5A serves a high-
pressure zone in the southern part of the

Public Water Supply Wells 9

Well Construction Summary 98 by cable tool
1 by gravel pack

Casing Depths

Annular Seals? Yes

Typical Depth of Seal

city.

The water distribution system contains approximately 392,500 feet of mains, ranging in
diameter from 2 to 16 inches. The original distribution system was all steel pipe. Over the
last 13 years, asbestos cement pipe has been introduced, and most recently, PVC pipe has
been used for system extensions and upgrades.

3.2.3.5 Water Use

The demand for municipal water depends, generally, on climate, distribution of land use, cost
of water, availability of private sources of supply, landscape demand, and cultural attitudes.
In Oakdale, nearly all residential, commercial, and industrial users are metered and average
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daily per capita water use for 2000-2001 was estimated to be 248 gallons. This is a typical
rate for small San Joaquin Valley cities with metered water supplies. Studies indicate that
metering and associated pricing may result in an approximately 10 to 20 percent reduction in
a community’s water consumption, an estimate supported by the observation that the average
daily per capita water consumption for some San Joaquin Valley communities without meters
ranges from 300 to 350 gallons.

3.2.3.6 Influence of Land Use on Water Use

The mix of land uses within a city influences water use. Open spaces such as parks or
schools also have a smaller water demand than most industrial areas. Table 3-6 presents the
distribution of various land use categories in the City of Oakdale.

Table 3-6
Distribution of Land Uses in the City of Oakdale
Area
Land Use per General Plan (acres) Percentage

Agricultural 4.39 0.1
Agricultural residential 29.92 1.5
Central business district 101.79 51
Estate 0.05 0

General commercial 186.88 9.3
High-density residential 6.58 0.3
Industrial 179.65 9.0
Low-density residential 1,109.31 55.0
Medium-density residential 209.56 10.5
Office 13.50 0.7
Open space 7.95 0.4
Park 46.20 23
Public/semi-public 75.37 3.8
School 15.99 0.8
Single/family light-density residential 1717 0.9
Total 2,004.31 100.0

Source: City of Oakdale, Water Master Plan, page 3-5

Table 3-7 presents the estimated annual average and maximum per capita daily water
demands for Oakdale, given a 3 percent rate of population growth and two scenarios for per
capita water consumption.
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Table 3-7
Water Demand Projections for the City of Oakdale
Average Day Maximum Day
Estimated (gallons per minute) (gallons per minute)
Year Population (1) (2) (1) (2)
2005 17,773 3,086 3,679 5,863 6,990
2015 23,886 4,147 5,884 7,879 11,180
Build-Out per General Plan - 7,569 - 14,381

Source: City of Oakdale, Water Master Plan, page 3-11.
(1) Based on population projections and an average water consumption of 250 gallons per capita per day.

(2) Based on land use development from the Oakdale Planning Department and corresponding demand
coefficients for various land uses.

3.2.3.7 Ongoing Activities

Ongoing groundwater management activities by the City of Oakdale include the following:
= Active participation in the Association to manage the basin’s groundwater resources
= Monitor water levels in all wells monthly
= Test water quality in accordance with Title 22

= Enacted a well ordinance adopting the California Wells Standards (Bulletin 74-81)
and all supplements

3.2.3.8 Issues of Concern

Issues of concern for the City of Oakdale are primarily related to the potential future
degradation of groundwater quality and development taking place over recharge areas.
Water levels in some wells are impacted by production wells at adjacent industrial plants.

3.2.4 Oakdale Irrigation District

3.2.4.1 Background

OID was organized on November 1, 1909, under the Wright Act. In July 1910, the OID and
its neighboring district, the South San Joaquin Irrigation District (SSJID), purchased an
established ditch system, known as the Tulloch System. This system was developed in the
1880s by Charles H. Tulloch, who had purchased the water rights, a ditch, and a small
diversion dam built for working placer gravel near Knights Ferry. Farmers later extended the
ditch, known as the Old Tulloch Ditch, into the valley area to serve some 6,000 acres of
farmland, including an area around Oakdale.
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Currently, OID encompasses approximately 72,345 gross acres that support four major
groups of crops—irrigated pasture, oats-corn (double crop), rice, fruits and nuts—and
miscellaneous crops such as berries, melons, and onions.

3.2.4.2 Location

OID is located in Stanislaus and San Joaquin Counties on the eastern side of the San Joaquin
Valley (Figure 1-1). Approximately three-fifths of its service area lies south of the Stanislaus
River and is within the Modesto Groundwater Subbasin. The remaining two-fifths of the
service area lie north of the Stanislaus River and are within the Eastern San Joaquin
Groundwater Subbasin.

3.2.4.3 Water Supply and Storage Facilities

By 1912, OID and SSJID had abandoned the old miner’s diversion dam and begun
construction of the Goodwin Diversion Dam, an 80-foot-high, double concrete arch dam,
which was completed in 1913. Between 1913 and 1925, the service area inflated to

20,000 acres, an increase of more than 300 percent over 12 years. Until 1925, irrigation was
dependent upon the natural flow in the Stanislaus River, which was far from adequate to
irrigate the 20,000-acre service area. In response to this, OID and SSJID voted $2,200,000 in
bonds to finance construction of the 112,500 acre-foot Melones Reservoir, which was
completed on December 15, 1926. The districts negotiated a contract with PG&E for the sale
of the falling water benefits below the dam for hydropower generation. These payments
completely amortized the bond issue without imposing a tax burden upon the landowners in
the districts.

Between 1931 and 1938, OID constructed 25 deep wells to supplement its surface water
supply and to meet the demand for water late in the irrigation season. Nevertheless, by 1938,
both OID and SSJID found they were desperately short of irrigation water. To address this
water supply problem, the Tri-Dam Project was developed, with power generation as a
secondary purpose. In 1948, sites were approved at Donnells and Beardsley on the Middle
Fork of the Stanislaus River and at Tulloch, above Goodwin Dam, and the project was
completed in 1955. The combined storage capacity for the three reservoirs is 230,400 acre-
feet, and the combined annual power generation is approximately 533,000 megawatt-hours.
Additionally, in 1984, the Sand Bar Hydroelectric Powerhouse Project, which annually
generates approximately 93,000 megawatt-hours, was completed.

In 1980, New Melones Dam was completed. With a reservoir capacity of 2.4 million acre-
feet, New Melones Reservoir effectively submerges the original Melones project. New
Melones Dam was constructed by the U.S. Army Corps of Engineers and transferred to the
U.S. Bureau of Reclamation. The dam and the reservoir were then incorporated into the
Central Valley Project. Releases from New Melones Dam are now the principal source of
irrigation water for OID.
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3.2.4.4 Water Distribution Facilities

OID’s distribution facilities include two main canals, one on each side of the Stanislaus
River. The North Main Canal extends approximately 15 miles down into the floor of the
valley from the joint OID/SSJID diversion downstream of Goodwin Dam. The South Main
Canal is approximately 22 miles in length. Approximately 250 miles of lateral and sublateral
distribution networks are served from these two main canals. Table 3-8 describes OID’s
irrigation facilities.

3.2.4.5 Groundwater Use

OID operates 22 groundwater wells. These wells produce an average of about 6,300 acre-
feet per year. The District also operates 43 drainage and several reclamation pumps. Itis
estimated that these facilities discharge around 13,000 acre-feet per year. Most of the private
wells in the district are for small farm and domestic use. Table 3-9 summarizes the
characteristics of OID wells.

Table 3-8 Table 3-9
Oakdale Irrigation District Wells Oakdale Irrigation District Facilities

Irrigation Wells 22 District Facilities

Drainage Wells 15 Canals (lined) 105 miles

Reclamation Wells 28 Canals (unlined) 125 miles

Well Construction Summary 22 by cable tool Pipelines 100 miles

Casing Depths 40-250 feet Deep Wells 22

Annular Seals? alrx;;?l;ig%% Reclamation/Drainage Pumps 43
Turnouts 3,500

Typical Depth of Seal 40-100 feet SCADA 8 RTUs
Monitored 25

Improvement District Facilities
Deep Wells, Domestic 18
Domestic Service Connections 650

3.2.4.6 Ongoing Activities

OID’s ongoing groundwater management activities include:
= Active participation in the Association to manage the basin’s groundwater resources
= Monthly water level monitoring of some wells
=  Estimation of well discharge

= Water conservation programs
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= Regulation of wastewater disposal

3.2.4.7 Issues of Concern

Issues of concern at OID include improving the coordination of groundwater pumping to
reduce power consumption and to better manage groundwater levels and water quality.

3.2.5 City of Riverbank

3.25.1 Background

Located along the Stanislaus River and State Highway 108, Riverbank was incorporated in
1922 and had a population of 17,004 in 2002.

3.2.5.2 Location

Riverbank is located approximately five miles west of Oakdale and has, for the most part,
been detached from OID (see Figure 1-1).

3.2.5.3 Water Supply

The City of Riverbank relies on the Modesto Groundwater Subbasin for its water supply. In
2002, it pumped 3,777 acre-feet of water from the subbasin, using six wells (see Table 3-10).
Two additional wells have become operational since 2002. Groundwater from its wells
conforms to the requirements of Title 22 and is used directly for domestic supply.

3.25.4 Facilities

Table 3-10 describes the City of Riverbank’s wells. The City of Riverbank currently has
5,863 active connections, summarized in Table 3-11.

Table 3-10 Table 3-11
Service Connections in the City of Riverbank City of Riverbank's Wells
Flat Year Well
Metered Rate  Total Con- Annular  Construction
Well structed Seals Method
General and Residential 5,658 7 5,665
th

Commercial 166 7 173 #2 (8" Street) 1956 Yes Cable tool
Industrial 5 2 7 #3 (Jackson) 1965 Yes Cable tool
Agricultural (Irrigated) 0 0 0 #4 (Pioneer) 1972 Yes Cable tool
Other Water Systems 18 0 18 #5 (River Heights) 1978 Yes Cable tool
Total Active 5,847 16 5863 #6 (Whorten) 1981 Yes Cable tool
Connections #7 (Crossroads) 1990 Yes Cable tool
Inactive Connections 78 #8 (Novi) 2001 Yes Gravel pack

#9 (Prospector) 2004 Yes Gravel pack
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Groundwater quality is generally good. The City of Riverbank monitors groundwater quality
to ensure the delivery of good quality water to its customers. The current level of
groundwater monitoring by the City is as follows:

=  General mineral and general physical every 3 years
= Inorganic chemicals every 3 years
= Nitrate annually

= Regulated VOCs every 3 years
= Regulated SOC every 3 years

(only DBCP, EDB, simazine, and atrazine)

= Gross alpha 4 consecutive quarters every 4 years

3.25.5 0Ongoing Activities

Ongoing groundwater management activities by the City of Riverbank include:

= Active participation in the Association to manage the basin’s groundwater resources

Utilize a SCADA system permitting remote operation and monitoring of the wells
= Test water quality in accordance with Title 22

= Enacted a well ordinance adopting the California Wells Standards (Bulletin 74-81)
and all supplements.

= Regulation of wastewater disposal

3.2.5.6 Issues of Concern

Two concerns facing the City of Riverbank are (1) the preservation of groundwater quality

and (2) the increasing demand for water fueled by its rapid population growth. This growth
is illustrated by the increase in population from 1990 through 2002. During these 12 years,
the population doubled from 8,547 to 17,004 inhabitants.

3.3 Stanislaus County

The participation of Stanislaus County in groundwater management planning is valuable
because it encompasses the entire study area of the Modesto Groundwater Subbasin and OID
service area within the Eastern San Joaquin Groundwater Subbasin and could represent areas
outside the water purveyors’ service areas where water requirements are met by private
pumping. It also has oversight responsibility for land use planning activities, water well
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construction and destruction, groundwater contamination remediation, small public water
systems, individual on-site sewage disposal systems, and hazardous materials within its
jurisdiction. Therefore, the County’s participation in development of this groundwater
management plan serves the following functions:

The County could represent water users not served by participating water purveyors.

County participation enables the interaction between groundwater management
activities and county land use planning.

The County Department of Environmental Resources (DER) enforces the California
Model Well Standards (Bulletin 74-81) and all supplements, as required by the
California Water Code, in unincorporated areas.

The DER issues permits for wells that supply small public water systems.

The DER issues permits and inspects well construction and destruction in
unincorporated areas and maintains a record of drilling logs of permitted wells.

The DER issues permits to allow the use of hazardous materials.

Groundwater elevations near approximately 150 contamination sites are reported to
the DER.

The DER has periodically mapped groundwater levels.

The DER regulates, monitors, and inspects small public water systems for Title 22
compliance to ensure that safe, adequate, and dependable water supplies are
available for domestic use. DER maintains a database and file records containing
water quality monitoring records for approximately 200 small public water systems.

The DER operates a pilot wellhead protection program.

The DER identifies soil and groundwater contamination associated with leaking
underground storage tanks and other point sources.

The DER is responsible for regulating septic tanks and wastewater disposal in
unincorporated areas.

The Stanislaus County Public Works Department provides flood control in
unincorporated areas.

Table 3-12 summarizes major programs that affect groundwater in the area of the
Association.
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Major Programs Affecting Groun;’v?lglgr3v;iihin the Association's Boundaries
Facility or Operation Involved Association Member(s)
Conjunctive use for irrigated agriculture MID and OID
Domestic water supply MID, Modesto, Riverbank, Oakdale, OID
Groundwater monitoring All members
Storm water recharge basins Modesto, Oakdale, County
Water conservation All members
Drainage wells MID and OID
Review and permitting of well construction County, Modesto, Oakdale, Riverbank
Detection of soil and groundwater contamination County
Pilot wellhead protection demonstration project County
Regulation of small public water systems County
Land use planning County, Modesto, Oakdale, Riverbank
Wastewater management County, Modesto, Oakdale, Riverbank
Flood control County

Source: MID, Final Groundwater Management Plan, Table 3-1.

3.4 Land Use Planning Activities

Land use planning is a tool to manage the impacts of various land uses on the quantity and
quality of the water supply, especially groundwater resources. The Association does not
have any land use planning authority. Therefore, the Association’s role is (1) to review
current land use planning activities and guide the water planning efforts of the member
agencies in regard to water management activities so that they consider future land
development and (2) to encourage land use planning agencies to consider water management
issues in their decision-making process. Some members of the Association (Stanislaus
County and the three cities) have land use planning roles. In Stanislaus County, land use
planning within the incorporated cities is carried out by the respective city. In most cases,
Stanislaus County is not involved unless requested by the respective city. Both Stanislaus
County and the irrigation districts are permitted to comment on city plans as part of the
California Environmental Quality Act process. In unincorporated areas, land use planning is
conducted by Stanislaus County’s Planning Department and approved by the Board of
Supervisors.

In land use planning, an important distinction needs to be made between aquifer
(groundwater basin) and groundwater management area. Aquifer protection focuses on the
entire groundwater basin. Groundwater management areas are subsets of the basin that can
be delineated and prioritized for specific management purposes.
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3.4.1 Agencies’ Spheres of Influence

The sphere of influence is the potential area for annexation around an agency’s service area
and lands within the sphere of influence are subject to regulation by that agency. However,
land within the sphere cannot be annexed until an environmental impact report has been
completed and the appropriate Local Agency Formation Commission approves the
annexation.

Annexation can be used as a tool in groundwater management. If an area currently served by
groundwater is annexed by an irrigation district and is provided with surface water, this
offers an opportunity for in-lieu recharge. This process can be used to balance the
groundwater budget in a basin.

3.4.2 Planning for Growth

Stanislaus County is one of the fastest growing counties in California. Based on U.S. Census
data, its population during the 1980s climbed from 265,000 to 370,000, for a total increase of
105,000 people (a 40 percent growth rate). This growth continued as the population grew to
454,600 in 2000, an increase of 84,600 (a 23 percent growth rate). Table 3-13 indicates that
growth in Stanislaus County is projected to continue. Between 2000 and 2010, the County’s
population is expected to increase by 133,000 (29 percent) and between 2010 and 2020, by
124,500 (21 percent).

Since 1980, most of the Table 3-13
population increase has Projected Population Growth in Stanislaus County
occurred in the County’s Data Source 2000 2005 2010 2015 2020

nine incorporated cities
rather than the
unincorporated area of

DOF — 2000 454,600 522,700 587,600 646,800 712,100
DOF - 1998 585,519 708,950

the County. This Source: State of California Department of Finance 1998 and 2000.

concentration of growth

in incorporated areas has increased the proportion of the County’s population living in these
areas and has fueled substantial increases in the spheres of influence of many incorporated
areas. Planning for growth is being facilitated by the County and local agencies by their
recognizing that increased cooperation is essential in addressing growth-induced issues.

3.4.3 Potential Future Annexations

Annexation by various entities within the Association is a tool for responding to population
growth and for managing resources within their spheres of influence.

Annexation has the potential to improve water management by:

= Better linking the water service required by customers with the type of service
available
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= By providing service that meets broader water management objectives

For example, city annexation that provides city water services to small urban parcels now
served by irrigation districts enables the customers to receive the flexible service they desire
and enables the irrigation districts to focus their attention on lands best served by agricultural
delivery schedules. This type of annexation provides water users with water service that is
tailored to fit residential needs, while irrigation districts can focus on the basin’s other water
management issues. Irrigation district annexations of lands now being served by private
wells allows surface water deliveries to replace groundwater pumping. This process, known
as in-lieu recharge, supports aquifers by reducing the demand for groundwater pumping and
increasing recharge from deep percolation of surface applied irrigation water. This process
increases the overall water supply reliability of a region by enabling water agencies to
conjunctively manage their surface and groundwater resources. In addition, water agencies
can pump additional groundwater during drought periods without long-term groundwater
overdraft in the basin. How annexation projects could impact or benefit a basin’s
groundwater levels and groundwater quality should be evaluated on a case-by-case basis.
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4 Groundwater Resources in the Modesto Basin

4.1 Introduction

This chapter describes the geology, aquifers, groundwater quality, and water use in the
Modesto Groundwater Subbasin and includes the southeastern portions of the adjacent San
Joaquin Groundwater Subbasin. Both subbasins are part of the much larger San Joaquin
Valley Groundwater Basin. The locations of the Modesto and East San Joaquin Groundwater
Subbasins are shown in Figure 4-1. The Cities of Modesto, Oakdale, and Riverbank and the
communities of Salida, Empire, and Waterford use groundwater to supply their residents.
MID and OID provide both surface water and groundwater for agricultural use. There are
several large industrial water users in the basin. Local residents also rely on groundwater for
potable water through numerous small water supply wells. Figure 4-1 shows the service area
locations of the cities and irrigation districts.

Residential and agricultural interests in the western portions of subbasins are impacted by the
presence of shallow groundwater. Historic lowering of the groundwater levels within
portions of the basin reversed the natural groundwater balance. Groundwater was depleted in
areas near Modesto, which resulted in a cone of depression. Since 1994, when a surface
water treatment plant was constructed, groundwater levels within the cone of depression have
begun to recover. In addition, there is a potential for increases in the amount of outflow of
groundwater from the subbasin, resulting from the anticipated increase in groundwater use
outside the subbasin. Groundwater continues to be impacted locally by the increases in
industrial and municipal needs. Water quality problems include the presence of salts,
uranium, pesticides, and volatile organic chemicals (VOCs).

This chapter relates these occurrences and problems to geologic controlling features to allow
conceptual planning of groundwater management options.

4.2 Hydrogeology

This section describes the geology, aquifers, hydraulic characteristics, groundwater levels,
and the direction of groundwater flow.

4.2.1 Geology

The Modesto Groundwater Subbasin is located in the northern portion of the San Joaquin
Valley, which is a structural trough about 200 miles long and 70 miles wide. The valley is
filled with up to 32,000 feet of marine and continental sediments deposited during its
periodic inundation by the Pacific Ocean and erosion of the surrounding mountains,
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respectively. Only the upper 800 feet of these sediments contain water that is considered
potable or suitable for agricultural use. These sediments are generally categorized as
consolidated and unconsolidated sediments. The sediments are generally coarser-grained in
the eastern portion of the subbasin, having been deposited as coalescing alluvial fans and
rivers near the Sierra Nevada Mountains, and fine-grained to the west. The sediment beds
dip toward the west.

4.2.1.1 Consolidated Sediments

The consolidated sediment beds that form the fresh water aquifers consist of the lone, Valley
Springs, and Mehrten sediment formations (from oldest to youngest). These sediments are
exposed at the ground surface in the eastern portion of the subbasin and dip gently under the
basin to the west. Figure 4-2 shows the distribution of these sediments and the locations of
ground surface exposure. Figure 4-3 correlates the historic and recent nomenclature and the
approximate depths beneath the city of Modesto.

The lone Formation can generally be thought of as continental, lagoons, and marshes with
periodic invasions by the ocean (CDMG 1975). The sediments consist of white to red clays,
sands, and rounded gravels with layers of black to brown coal. The sands and gravels are
locally cemented or have a high clay content.

The Valley Spring Formation can generally be considered to be a non-marine sequence of
light-colored sediments that were eroded from volcanic rock (rhyolite). Ash and tuff are also
present. The sediments consist of sandstone, siltstone, claystone with sandy clay, and sand
and gravel generally in a clay matrix.

The Mehrten Formation was also eroded from volcanic rocks, but instead of being light-
colored, they are typically dark-colored (andesite). The formation is composed of up to

800 feet of sandstone, breccia, conglomerate, tuff, siltstone, and claystone (Page and Balding
1973). This formation is typically identified by well drillers as “black sands.” The sandstone
and conglomerate are capable of transmitting large quantities of groundwater. The Mehrten
Formation may lie as shallow as 400 feet beneath the city of Modesto (Burow et al. 2004).
The top of the Mehrten Formation appears to be an irregular surface with valleys and hills.
The reworking and redeposition of the formation sediments make distinguishing the
boundary of this formation difficult.

4.2.1.2 Unconsolidated Sediments

Historically, the unconsolidated alluvium has been classified as continental deposits
(deposited in a freshwater environment), lacustrine and marsh deposits (pertaining to lakes),
and Older Alluvium, Younger Alluvium, and flood-basin deposits (Page and Balding 1973).
Recent efforts have reclassified these sediments into formations and include, from oldest to
youngest, the Laguna, Turlock Lake, Riverbank, and Modesto Formations, Holocene
alluvium (associated with stream channel and flood basin deposits) (Burow et al. 2004).
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Figure 4-2 shows the distribution of these sediments and where they are exposed on the
ground surface. Figure 4-3 correlates the historic and recent nomenclature and their
approximate depths beneath the City of Modesto.

The Laguna Formation is characterized by alluvial deposits of gravel, sand, and silt in at least
two upward-coarsening units separated by a well-developed palesol, a buried soil layer
(Marchand and Allwardt 1981). The formation is composed generally of dark-colored
volcanic sediments eroded from the Mehrten Formation but also contains some light-colored
sediments that are likely derived from the granites (specifically, the granodiotites) from the
Sierra Nevada.

The Turlock Lake Formation is composed of sediments deposited by rivers from the Sierra
Nevada. These sediments consist of two coarsening-upward sequences of silt, sand, and
gravel that are likely the result of glacial outwash (Marchand and Allwardt 1981). The lower
sequence of the formation contains dark volcanic sediments that were likely eroded from the
Mehrten Formation and redeposited (Burow et al. 2004). Portions of the upper sequence are
very coarse-grained sand and gravel incised valley fill and are potentially related to
deposition from the Tuolumne River (Weissman et al. 2002).

The upper and lower sequences are separated in the western portion of the subbasin with a
clay layer that formed in a large lake. An areally extensive diatomaceous lake clay occurs at
the base of the upper unit of the Turlock Lake Formation and is referred to as the Corcoran
clay (correlated to the occurrence of the E-clay in the southern portion of the San Joaquin
Valley). This clay layer is regionally extensive with hydrologic significance. Although
numerous silt and clay beds occur above and below the Corcoran clay, they cannot be
correlated over large areas. Therefore, those beds are of only local importance to the
confinement of groundwater (Page 1973).

The Corcoran clay is present at a depth of about 200 feet below ground surface (bgs) in the
western portion of the subbasin (Page and Balding 1973). The clay is about 20 to 60 feet
thick and may be locally eroded. The approximate eastern extent of the Corcoran clay
parallels Highway 99 and is shown on Figure 4-4 (Burow et al. 2004). To the east and north,
the clay becomes more silty and difficult to recognize along the edges, where the unit either
grades into coarser materials of the same age or wedges out (Davis et al. 1959). Near the
confluence of the Stanislaus and San Joaquin Rivers, a small portion of the Corcoran clay
may be thin or missing and replaced with coarse-grained sediments (Burow et al. 2004).

North of the Stanislaus River, the extent of the Corcoran clay aligns with Highway 99. The
OID service area does not overlie any areas where the Corcoran clay is present.

Overlying the Turlock Lake Formation are the Riverbank and Modesto Formations. These
formations consist of river-deposited, light-colored sand, gravel, and silt. These sediments
are oxidized and are likely to be derived from granites in the Sierra Nevada. The Modesto
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DESCRIPTION OF MAP UNITS

- Sand dunes (Holocene) Windblown sand and dune sand

3 -Flaod-hasin deposits (Holocene) Clay, silt, and some sand; near Stockton
consist of muck, peat, and other organic soils. In places may include part
of the Modesto Formation (Pleistocene)

|—Rivar deposits (Holocene) Gravel, sand, silt, and minor amounts of clay;
deposited along channels, flood plains, and natural levees of main streams.
In places may include part of Modesto Formation (Pleistocene)

Lacustrine and marsh deposits (Pliocene to Holocene) Clay, silt, and some
sand; in subsurface include three widespread clays: A clay (Pleistocene
and Holocene?); C clay (Pleistocene); and modified E clay (Pleistocene),
includes Corcoran Clay Member of Tulareand Turlock Lake Formations

tinental rocks and deposits (Mi to Holocene) Heterogeneous mix of
generally poorly sorted clay, silt, sand, and gravel; some beds of claystone,
siltstone, sandstone, and conglomerate. Include some informal units:
younger alluvium (Holocena?, older alluvium (Pleistocene and ]-h:)h:x:sne‘.’}=
and continental deposits (Pliocene and Pleistocene); three formations o
Pleistocene age: Modesto, Riverbank, and Turlock Lake; Tulare Forma-
tion (Pliocene and Pleistocene) on western side of valley, Laguna For-
mation (Pliocene) on eastern side, and Kern River Formation (Miocene to
Pleistocene?) on southeastern part

Volcanic rocks and deposits (ﬁlmno and Pliocene) Massive tuff with large
fragments of vesicular basalt northwest of Tracy; tuff, and volcanic
breccia at south end of valley

Continental rocks and deposits (Mi and Pli ) Gravel, sand, silt, clay,
conglomerate, sandstone, siltstone, and c}aﬁtone, contain andesitic
material.  Principally Mehrten Formation (Miocene and Pliogene) on
eastern side of valley; include continental equivalents of Etchegoin For-
mation (Miocene and Pliocene) on western side of valley, and Chanac
Formation (Miocene) on southern part

Continental and marine rocks and deposits (Miocene and Pliocene) Gravel,
sand, silt, clay, silty sandstone, and siltstone. Include continental and
marine equivalents of San Joaquin Formation (Pliocene) and Etchegoin
Formation (Miocene and Pliocene)

Marine rocks and deposits (Eocene, Oligocene, Miocene, and Pliocene) Sand,
clar, silt, sandstone, shale, mudstone, and siltstone. On western side of
val include the San Joaquin and Etchegoin Formations, Temblor
Formation (Oligocene and Miocene) and Kreyenhagen Formation
(Eocene). On southeastern side include the Santa Margarita Formation of
various authors, the Round Mountain Silt, the Olcese Sand, the Freeman
Silt, and the Jewett Sand (including the Pyramid Hill Sand Member) (all
Miocene), and the Vedder Sand (Oligocene)

Continental rocks and deposits (Oligocene and Miocene) Gravel, conglomerate,
sand, tuffaceous sand, clay, and sandy clay; contain rhyolitic material on
eastern side of valley. Principally Valley Springs Formation (Oligocene
and Miocene) on eastern side of valley; unnamed fanglomerates (Miocene)
and Bena Gravel (Miocene) in the southern part

-(' tinental rocks and deposits (Eocene to Miocene) Conglomerate, sandstone,
consolidated fanglomerate, claystone, tuff and tuff breccia; near Fresno
consist of tuffaceous sand and gravel. Near Bakersfield include the
Bealville Fanglomerate (Oligocene and Miocene) and the Walker For-
mation (Eocene to Miocene)

- Continental rocks and deposits (Eocene) Conglomerate and sandstone; along
eastern side of valley contain anauxite. Principally lone Formation
(Eocene) on eastern side of valley

Unconformity

-M.lrine rocks (Pre-Tertiary) Sandstone, shale, siltstone, and some limestone,
chiefly on western side of valley; in places contain abundant secondary
gypsum. _Include Moreno Formation (Cretaceous and Paleocene) and
Panoche Formation (Cretaceous)

- Granitic rocks (Pre-Tertiary) Chiefly granitic rocks on eastern side of valley, in
places consists of mafic intrusive rocks

-Matamorphic rocks (Pre-Tertiary) Metasedimentary, metavolcanic and other
metamorphic rocks on eastern side of valley
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Formation is exposed on the ground surface throughout most of the subbasin. Coarse-
grained sediments typically occur in patterns parallel to the Stanislaus and Tuolumne Rivers
with finer-grained sediments (clay, silt, and very fine-grained sand) present between the
rivers.

Relatively discontinuous shallow clay layers may be present in the near-surface sediments.
These clay layers may perch percolating water and cause some of the high groundwater
conditions in the western part of the subbasin. The USGS has compiled a database with
sediment types that could be queried to obtain the depth and extent of these clay layers, along
with hardpan layers. A topographic map of the shallow clay and hardpan layers should be
constructed for those clays within 20 feet of ground surface.

4.2.2 Aquifers

Groundwater is present in the consolidated and unconsolidated sediments. There are two
principal aquifers in the western portions of the study area (separated by the Corcoran clay)
and one aquifer east of the Corcoran clay. Underlying all of these aquifers is a fourth
aquifer. The aquifers are:

= The shallow aquifer that is present generally west of Highway 99, above the
Corcoran clay. High groundwater levels sometimes cause problems for certain
agricultural crops.

= The deep aquifer that is also located west of Highway 99, but is below the Corcoran
clay and the shallow aquifer.

=  The forebay aquifers located east of the Corcoran clay and merge with the shallow
and deep aquifers west of Highway 99. The eastern extent of the forebay aquifers is
where the Mehrten Formation is exposed at the ground surface. Most of OID
overlies the forebay aquifers.

= The confined aquifers within the Mehrten Formation that underlie all of these
aquifers. These aquifers are separated from the overlying aquifers by 60 to 120 feet
of clay.

Figures 4-5 and 4-6 show a generalized schematic profile of the aquifers. Figure 4-7 shows
their locations regionally.

The aquifer above the Corcoran clay has been called the shallow aquifer system. This
aquifer is about 130 to 220 feet thick (Page 1977). Groundwater in the shallow aquifer
ranges from unconfined to semi-confined and is present both in the Modesto and Riverbank
Formations and in the upper sequence of the Turlock Lake Formation.
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The aquifer below the Corcoran clay has been designated as the deep aquifer system where
groundwater occurs under confined conditions. It is present in the lower sequence of the
Turlock Lake and upper Mehrten Formations and extends to the base of fresh water.

East of Highway 99, where the Corcoran clay is absent, groundwater occurs under
unconfined to semi-confined conditions. This area supplies water to both the shallow and
deep aquifers. These recharge areas are typically called forebays. The forebay area extends
from the eastern extent of the Corcoran clay to the western limit of the exposed Mehrten
Formation, as shown on Figure 4-7. The aquifer generally thickens to the west and thins to
the east. Limited data show that the base of the forebay aquifer is a 20- to 40-foot-thick
gravel (identified by the USGS as Laguna Formation) that daylights at the western exposure
of the Mehrten Formation and dips at about 0.006 feet per foot. Figures 4-5 and 4-6 show the
gravel layers in red and possible correlations. Because of the dip and the local occurrence of
“lava” (breccia) overlying the gravel, this gravel may be within the Mehrten Formation. The
gravel bed is pronounced south of the Stanislaus River, but its presence near the Toulumne
River is uncertain. There are a few occurrences of gravel north of the Stanislaus River that
could correlate with this marker bed. More data are needed to validate the extent and
thickness of this gravel layer. Figures 4-5 and 4-6 show the location of the gravels.

The confined aquifer in the Mehrten Formation underlies all of the aquifers listed above.
Limited data suggest that the aquifer is separated by a 60- to 120-foot clay layer beneath the
area between the Stanislaus and Toulumne Rivers. Groundwater in the forebay and deep
aquifers may be perched on top of this clay layer. Recharge to the Merthen Formation
confined aquifers occurs in the individual sand beds that are exposed on ground surface or
where sand beds intersect river alluvium in the eastern portion of the subbasin. Because of
the clay, the aquifers probably receive little vertical recharge. North Stanislaus River clay is
thinner and it appears to have been replaced with some sand beds. These beds may allow
communication between the forebay and the confined Merthen Formation aquifers.

4.2.3 Groundwater Levels

Groundwater levels were sorted regionally, based on well screen depths and the three types
of aquifers.

Groundwater levels in the shallow aquifer, above the Corcoran clay, typically range from
about 10 to 30 feet bgs. Figure 4-8 shows the groundwater levels in the shallow aquifer.
Figure 4-7 shows the well locations. Groundwater levels from 1969 though 1983 remained
relatively stable. Between 1984 and 1994, groundwater levels declined in most wells (MID
39, 40, 61, 103, and 196), while other wells (MID 68 and 102) remained at levels similar to
those from before 1983. It is likely that drainage pumping and pumping in the shallow
aquifer to augment irrigation water and for the City of Modesto caused the decline in water
levels. As shown on Figure 4-7, Well 30E (112 feet deep), is located in Modesto.
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INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

The water levels in the deep aquifer, below the Corcoran clay, cannot be assessed at this time
because wells reviewed by this plan appear to be constructed in both the shallow and deep
aquifers, which would result in an aggregate water level. The USGS recently constructed
one monitoring well cluster to assess the groundwater levels in the shallow and deep
aquifers. Additional monitoring wells need to be constructed to assess the conditions in the
deep aquifer. The water level in deep aquifer may be about 4 to 6 feet deeper than wells in
the shallow aquifer (Burow et al. 2004).

Groundwater levels in the forebay area range from about 25 to 70 feet bgs. Figure 4-9 shows
groundwater levels in wells in this area. The water levels have generally been declining
since at least 1969. From late 1982 through 1983, water levels rose, but resumed their
downward trend until 1995; between 1995 and 1999, water levels again rose. Since 1999,
groundwater levels have resumed a gradual decline. Although there have been two periods
of rising groundwater, both associated with wet years, water levels in this area have not
returned to their pre-1969 levels.

Many of the irrigation wells used by OID and MID in the eastern portion of the subbasin are
screened in both the forebay and confined aquifers of the Mehrten Formation. Figures 4-5
and 4-6 illustrate this point. Figure 4-10 shows that few groundwater levels were available
from wells solely constructed in the Mehrten Formation confined aquifer. The water levels
show trends similar to those of the forebay aquifers. Groundwater levels in the confined
aquifer also declined about 20 feet between 1969 and 2004.

Groundwater levels were locally depressed (up to 1994) because of municipal pumping for
the Modesto urban area and the Riverbank, Oakdale, and Salida areas (MID 1996). The
pumping depression resulting from the Modesto urban area pumping extends beneath and
south of the Tuolumne River. Since the completion of a surface water treatment plant in
1994, water levels have recovered and the pumping depression has been reduced (Burow et
al. 2004). In Figure 4-8, well 30E shows the water level recovery in the shallow aquifer
beneath Modesto since 1994. Groundwater levels measured in the City of Riverbank wells
are about 60 feet bgs. The groundwater levels have remained relatively consistent over 40
years.

MID uses its wells to lower the water levels in the shallow aquifer area. However, from the
records reviewed, groundwater levels appear to be 10 feet or more below the ground surface
and would not affect crops. More likely, MID’s pumping from the shallow aquifer has been
successful at maintaining water levels below 10 feet.

4.2.4 Groundwater Flow Directions

Groundwater contour maps show the direction of groundwater flow, recharge areas, and
areas of discharge. The groundwater flow direction is typically 90 degrees to the
groundwater contour. Groundwater levels in the shallow and forebay aquifers are typically
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INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

contoured together. In some instances, a few wells from the deep aquifers may also be
contoured with these data, which may provide erroneous results. There are insufficient data
at this time to develop a groundwater contour map for the deep aquifer (Burow et al. 2004).
Figures 4-11 through 4-13 show groundwater contours in the shallow and forebay aquifers
from 1971 through 2000. The maps show different flow directions, and therefore, the
interpretation of the data varies considerably. There are also insufficient data near the rivers
to determine true gaining and losing reaches and flow direction beneath the rivers.
Conditions more likely change seasonally and by water year type. The discussion below is
based on very limited available data.

In 1971, groundwater contours showed that groundwater generally flows from the east to
west-southwest with recharge to the forebay aquifers occurring between the Stanislaus and
Tuolumne Rivers (Page and Balding 1973). The contours suggest that groundwater is
discharged to the San Joaquin and Tuolumne Rivers (gaining) along most of the reaches of
the rivers. Because the contours generally cross the Stanislaus River at 90-degree angles, it
suggests that the river is not a gaining stream nor does it recharge the groundwater. The map
does not provide sufficient detail to assess whether groundwater is discharging to (gaining
reaches) the Stanislaus and San Joaquin Rivers along the western edge of the subbasin.

Groundwater level contours were prepared for 1985, a period of relatively high rainfall (wet
year), and for 1994, after a prolonged period of relatively low rainfall and runoff (dry year)
(MID 1996). Both maps again show that groundwater flow is generally from east to west
with recharge occurring between the Stanislaus and Tuolumne Rivers. Both maps show a
pumping depression has formed beneath the city of Modesto.

The contours show that the rivers have both losing and gaining reaches. Figures 4-12 and
4-13 show these reaches.

In 1985, the only losing reach was an approximately five-mile-long reach of the Tuolumne
River near central Modesto. By 1994, this reach had extended to the east by approximately
five miles. All of the Stanislaus River east of Highway 99 was apparently a losing stream.

In 1985 and 1994, apparent gaining reaches include the San Joaquin River and approximately
seven miles of the Stanislaus River upstream of the San Joaquin confluence. Changes in the
gaining reaches are present from wet year to dry year. In 1985, the gaining portions of the
rivers were the Stanislaus River east of Riverbank and the Tuolumne River upstream of
Empire. In 1994, the gaining reaches were reduced to a nine-mile-long reach of the
Tuolumne River near Waterford and approximately five miles of the Tuolumne River
upstream of the confluence with the San Joaquin River.
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Integrated Regional Groundwater Management Plan for the Modesto Basin

Water-level contours for the unconfined water body, spring 1971.
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Groundwater contours developed for the spring of 2000 continue to show a general east-west
flow direction with recharge occurring between the Stanislaus and Tuolumne Rivers (Burow
et al. 2004). The contours show that the Tuolumne River and portions of the Stanislaus River
near Oakdale are gaining streams. However, the detail of the graphic does not allow
conclusions to be drawn about the city of Modesto’s effects on the river. South of

Riverbank, the Stanislaus River does not appear to be affecting groundwater levels by either
mounding groundwater, indicating recharge, or draining groundwater, indicating discharge to
the river. The recharge and discharge areas may change seasonally.

4.2.5 Groundwater Recharge and Discharge Areas

Groundwater recharge to the shallow aquifer occurs from precipitation, applied water, and
seasonally from infiltration from the rivers. The forebay also contributes water horizontally
to the shallow aquifer. Subsurface recharge may also occur from adjacent subbasins if
groundwater gradients are lower in the Modesto subbasin.

Groundwater recharge to the deep aquifer is from the shallow aquifer as a result of vertical
seepage across the Corcoran clay and horizontally from the forebay aquifers. Groundwater
can also exchange between the shallow and deep aquifers in wells with screens in both
aquifers.

Groundwater recharges the forebay aquifers from precipitation, applied water, and infiltration
from the rivers. Groundwater migrates both vertically and horizontally through the
sediments. The coarse gravel at the base of the forebay aquifers is exposed at the ground
surface, parallel to the western surface exposure of the Mehrten Formation sediments shown
on Figure 4-5. The gravels are exposed along an approximately two-mile-wide area. The
gravel bed appears to extend beneath and is probably connected to the sediments in the
Stanislaus River. Unlined canals that cross this belt also likely provide additional recharge.
North of the Stanislaus River and near the Tuolumne River, this gravel belt is poorly defined
and needs further definition by a thorough review of well logs or through the USGS database.

Groundwater recharge to the Mehrten Formation confined aquifers is from areas between the
eastern and western exposure of the Mehrten Formation, as shown on Figure 4-7. For the
most part, the recharge is limited to seasonal precipitation that falls directly on the exposed
aquifers. Some recharge is likely occurring where the Stanislaus and Tuolumne Rivers cross
the aquifers. Recharge also probably occurs from the Modesto and the Woodward
Reservoirs.

The groundwater contours show that groundwater recharge areas are in the eastern and
central portions of the subbasin between the Stanislaus and Tuolumne Rivers. The Stanislaus
River provides recharge to the forebay aquifers east of Salida. The Tuolumne River also
provides recharge to the forebay aquifers near the cities of Modesto and Empire. For the
most part, groundwater discharges to the Tuolumne River and locally controls groundwater
levels. Portions of the upper reaches of the Stanislaus River may change from a recharge
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source to a discharge source during wet years. Increased groundwater pumping and the
corresponding lowering groundwater levels may result in increased recharge of the basin by
the rivers. This induced groundwater recharge may continue until an equilibrium condition
has been established.

Groundwater recharge based on estimated land use and applied water indicates the highest
recharge rates occur in the agricultural areas, which are in the central and western part of the
basin (Burow et al. 2004). This water would recharge the shallow aquifers and portions of
the forebay aquifers, which contribute water to both the shallow and deep aquifers. There is
insufficient data to determine the relative amounts of discharge (outflow) from the subbasin.
Outflow likely occurs along the San Joaquin River and lower portions of the Tuolumne and
Stanislaus Rivers. The outflow would be from the shallow aquifers. Along these discharge
areas, groundwater levels need to be maintained at levels that allow the discharge to the
rivers to continue. This will prevent the accumulation of salts within the subbasin and
prevent poor quality water from the San Joaquin River and water west of the river from
intruding into the subbasin.

4.2.6 Hydraulic Characteristics

The hydraulic characteristics of sediments and aquifers are data that provide the foundation
for predicting the effects of management options before their implementation. They are basic
scientific parameters used to estimate and predict the speed and direction of groundwater
movement, groundwater storage, and the potential effects of groundwater pumping on
groundwater levels and other wells. These characteristics can be used to answer a number of
questions: how should wells be spaced to avoid conflicts; how will the aquifers react to a
reduction in recharge resulting from conservation measures; how much water should be
removed (in areas with high groundwater table) to lower water levels to benefit agriculture;
how much water will a well produce; and how will water quality be affected by the mixing of
water from different sources.

The hydraulic characteristics of sediments and aquifers use several terms to quantify the
ability to store and transmit water. The hydraulic conductivity is the ability of the sediments
to transmit water in sediments. Transmissivity, a term applied to aquifers, is the hydraulic
conductivity multiplied by the thickness of the sediments capable of conveying water. All
sediments have some void space between the particles; this void space is reported as
porosity. Water in the void spaces cannot be entirely removed. The storage coefficient is the
percentage of water that can be removed from the pores by gravity drainage and is applied
when describing unconfined aquifers. Storativity is similar to storage coefficient, but is the
percentage of water that can be released from the pores by a decrease in pressure. Storativity
is used when referring to semi-confined or confined aquifers.

In the eastern portion of the area, consolidated sediments (lone, Valley Springs, and Mehrten
Formations) are exposed on the ground surface. Because of the compact nature of their
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sandstone and conglomerate, an overall clay matrix, and fine ash, sediments of the lone and
Valley Springs Formations result in small-yielding aquifers. No large irrigation wells were
found in the lone Formation in the subbasin (Page and Balding 1973). Itis likely the
Mehrten Formation will also produce small-yielding wells in this area because the saturated
thickness may be small because the formation laps up onto the Valley Springs Formation and
the recharge to the area is from limited sources.

The Mehrten Formation underlies and is part of both the forebay and confined aquifer
systems. Coarse-grained sediments are present in the upper portions of the formation. Wells
drilled into the formation produce about 300 to 2,800 gallons per minute (gpm). The
hydraulic conductivities ranged from 0.01 to about 67 feet per day (Page and Balding 1973).
Transmissivities in the northeastern portion of the study area range from about 11,000 to
32,000 gallons per day per foot (gpd/ft).

The shallow and forebay aquifers (unconfined to semi-confined aquifer) yield large amounts
of water to wells, with an average yield of 1,900 gpm reported for 96 large-capacity wells
(Page and Balding 1973). Transmissivities above or east of the Corcoran clay range between
60,000 and 80,000 gpd/ft. The specific yield or storage coefficient for the shallow aquifer is
estimated to be about 7 to 17 percent (Johnson 1967).

The deep aquifer has a transmissivity of about 28,000 to 35,000 gpd/ft (Page and Balding
1973). The storativity is estimated to be on the order of 0.0001 to 0.000001 (unitless).

The Corcoran clay is a regional layer that restricts movement between the shallow and
intermediate aquifers and the underlying deep aquifer. Because the clay is permeable to
some degree, water can migrate vertically through the layer but typically at very slow rates.
Although this migration rate is very slow, the amount of water moving through the clay can
be significant, given the large area covered by the clay and head differences across the clay.
No test data are available for the Corcoran clay, but some groundwater models have “backed
into” what appear to be reasonable permeability values. The vertical permeability estimated
ranged from 0.01 to 0.007 feet per day (Burow et al. 2004). The Corcoran clay’s ability to
act as a regional aquitard is uncertain because of the large number of wells. The gravel pack
surrounding the wells and the wells themselves act to connect the shallow aquifer with the
deep aquifer (Page and Balding 1973).

4.3 Groundwater Quality

Groundwater in the Modesto Subbasin is for the most part of good quality. Locally, some
problem constituents include total dissolved solids (TDS), nitrates, radionuclides,
dibromochloropropane (DBCP), and volatile organic compounds (VOCs). In addition to
these constituents, localized areas of man-made contamination (gasoline, solvents, etc.) are
present. The following sections discuss these problem constituents, contamination, and their
relationship to the aquifers and sediments.
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4.3.1 Total Dissolved Solids

TDS is a measure of the amount of salts in the water (typically obtained by evaporating the
water and weighing the remaining salts). Electrical conductivity (EC) is also a measure of
the salts in the water but uses the water’s ability to pass an electric current. The TDS of
water can be approximated by multiplying the EC by 0.55 to 0.70 (Hem 1989).

Salts are a concern for both potable and agricultural users. Salt-tolerance thresholds for
permanent and vegetable crops may be as low as 600 milligrams per liter (mg/L). Drinking
water standards provide recommended maximum contaminant levels (MCLs) of 500 mg/L.
An upper limit of 1,000 mg/L is allowed if it is not reasonable or feasible to supply water
with levels less than 500 mg/L. TDS concentrations in most wells in the subbasin are low
and suitable for potable or agricultural use.

The entire Modesto Subbasin is underlain by saline water. The base of fresh water is the
boundary between water of specific conductance greater than or less than 3,000 micromhos
per centimeter (umhos/cm) (a TDS of about 2,000 mg/L). In the Modesto Subbasin, the
mapped base of fresh water ranges from about 200 feet bgs in the eastern part of the study
area where the Mehrten Formation is shallow, to depths of 700 feet beneath the western part
of the city of Modesto, and to depths of 400 feet bgs near the confluence of the Stanislaus
and San Joaquin Rivers (Page 1973).

High salinity water may also be present in lone Formation sediments exposed on the ground
surface in the eastern portion of the subbasin. It appears saline waters may be present at
relatively shallow depths beneath Waterford.

TDS concentrations in most wells in the forebay aquifers are low and the water is suitable for
potable or agricultural use. Figure 4-14 shows the distribution of concentrations in the
subbasin. However, two MID wells in the forebay area (wells 3S/10E-26 and 27) have TDS
measurements of 1,300 to 1,700 mg/L. Several wells near the town of Empire also have TDS
concentrations greater than 500 mg/L but less than 1,000 mg/L. Two wells near Waterford
also have reported high TDS levels of about 1,700 mg/L and 8,300 mg/L. Well construction
details were not available to assess the potential source of the poor quality water. It is
possible that the wells penetrated the lone or Valley Springs Formations or that the poor
water quality is associated with wastewater disposal. Evaporation also may concentrate salts
in discharge areas.

Water quality data indicate that near Modesto, water from the shallow aquifer (above the
Corcoran clay) typically has TDS concentrations less than 500 mg/L (Page 1972).

Groundwater from the deep aquifer locally may contain TDS concentrations greater than
500 mg/L. Wells that are screened in both the shallow and deep aquifers typically have TDS
concentrations greater than 500 mg/L, suggesting that the deep aquifer may be the source of
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the higher salinity water. There also appears to be a geochemical signature that could be
used to identify water from the deep aquifer, because chloride concentrations increase
significantly in those wells that penetrate below the Corcoran clay. Although there appears
to be a regionally downward gradient, it is possible that extended pumping within the deep
aquifer could locally create an upward gradient that would allow saline water from below to
upwell into the aquifer.

Increased groundwater pumping from the 1970s through 1990 has caused the net recharge of
salt to be less than the net discharge (MID 1996). The response of the groundwater system to
the increased pumping has been a decline in water levels and a slow decrease in salt
discharge from the groundwater system to the rivers. Further work is needed to better
understand and quantify the spatial and temporal variabilities in salinity and water quality in
the Modesto Subbasin and the process affecting water quality. When it is calibrated, the
USGS’s groundwater flow model for the Modesto Subbasin could provide valuable salinity
and water quality information.

4.3.2 Chloride

Chloride is a naturally occurring salt. Concentrations in excess of 100 mg/L can be harmful
to plants. Drinking water standards have established a secondary MCL of 250 mg/L.

For the most part, chloride concentrations between 1959 and 1970 were below 100 mg/L in
the shallow groundwater (Page and Balding 1973). Figure 4-15 shows the chloride
concentrations in the area. One area west of Highway 99 and one area near Waterford had
chloride concentrations that exceeded 100 mg/L. Only one well, located in the city of
Modesto, exceeded the drinking water MCL. This well was screened both above and below
the Corcoran clay. Two other wells in the city also had chloride concentrations that exceeded
the MCL between 1970 and 1971 (Page 1972). One of these wells extends below the
Corcoran clay. Test hole data from the City of Modesto show that chloride concentrations
increase with depth, with concentrations exceeding the MCL at a depth of about 250 feet bgs.

Short-term, recent data from MID show chloride concentrations are variable and do not
appear to be increasing in the area. Seasonal pumping may affect the concentrations
produced. Figure 4-16 shows these seasonal variations. Figure 4-17 shows the well
locations.

Sources of chloride may be from industrial wastewater, a shallow or intermediate source
zone of sodium chloride water, the Tuolumne River, an upward flow from the underlying
saline water body, or a buried flowing well tapping that body (Page 1972). Historically,
improperly destroyed gas exploration wells with artesian conditions have discharged high
TDS and chloride water to the Tuolumne River. Also, drill cuttings and mud from the
drilling operations could be sources of chloride, sodium, and TDS. Figure 4-17 shows the
locations of these wells (California Department of Conservation 2002).
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Groundwater with elevated nitrate concentrations also tends to show an increase in chloride.
Sulfate also increases, but to a lesser extent. Groundwater underlying agricultural areas may
be expected to have higher salinity due to deep percolation of applied water and other
agricultural activities. The affected water is characterized by increased concentrations of
chloride and sulfate that result from the leaching of nitrogen and potash fertilizers and other
agriculture-related compounds and from increased evaporation as groundwater is pumped
and reapplied for irrigation.

4.3.3 Sodium

Sodium is a naturally occurring salt. Concentrations exceeding 69 mg/L can be harmful to
plants. The secondary drinking water MCL for sodium is 250 mg/L.

Generally, most wells east of Highway 99 have concentrations below the MCL.
Concentrations are typically higher in wells with high TDS concentrations. The sources of
sodium are similar to those identified for chloride.

4.3.4 Nitrate

Nitrate is an essential element for plant growth. However, some permanent crops, including
grapes, may be adversely affected by excess nitrate. High nitrate levels are also detrimental
to human health. Drinking water standards establish 45 mg/L nitrate (as nitrate) or 10 mg/L
when nitrate is reported as nitrogen as the MCL.

Nitrate concentrations in most wells in the subbasin are below the MCL for drinking water.
Between 1959 and 1970, only one well in the area, located just south of the Tuolumne River,
exceeded the MCL (Page and Balding 1973). Most of the shallow aquifer area contained
water with concentrations between 10 to 20 mg/L. Concentrations in a few areas exceeded
20 mg/L. Most of the forebay area had concentrations less than 10 mg/L. Concentrations in
the groundwater from the deep aquifer were less than 1 mg/L. Figure 4-18 shows the
distribution of the nitrate concentrations. Figure 4-17 shows the location of these wells.

By 1990, nitrate concentrations in most of the shallow aquifer area west of Highway 99 had
increased to more than 22 mg/L. Figure 4-19 shows the 1990 nitrate concentrations. A large
zone of nitrate concentrations ranging from 64 to 96 mg/L was found in seven wells in this
area. A second zone of nitrate concentrations exceeding the MCL was present beneath
southwestern Modesto. Most of this high nitrate area coincides with Modesto’s former
sewage effluent disposal area. Six other wells in north Modesto also had concentrations
exceeding the MCL.

Nitrate in the forebay area was below the MCL in 1990, except for very high nitrate
concentrations (243 to 275 mg/L) in water from wells 3S/10E-26 and 3S/10E-27. The TDS
concentrations in these wells also exceeded 1,000 mg/L. Because nitrate is present with the
high TDS, it is possible that the source may be related to wastewater disposal.
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Figure 4-16
Integrated Regional Groundwater Management Plan for the Modesto Basin

SEASONAL VARIATIONS IN CHLORIDE CONCENTRATIONS

D 005
D 056
D 242
D 244

—o—M
+M
—%—M

- €002/9¢2/8
- €002/92/9
< - €002/9¢/v
- €00¢/9¢/¢c

- ¢002/9¢/cl

- ¢002/9¢/01

- ¢002/9¢/8

- ¢002/92/9

- ¢00¢/9¢/y

- ¢00¢2/9¢/¢

- 100¢/9¢/cl

- 100¢/9¢/01

100¢/9¢/8

- 1002/92/9

- o | 100219217

- 100¢/9¢/c

000¢/9¢/cL

- 0002/9¢2/01

B eg® [ 0002/928
|
- |

300

250

T T T Ea OOOZ/QZ/Q
o o o o o
S & g B

(7/6w ul) uonesyuUadUOH

Date



Ll-¥ 3dN9Old

G00¢ TddV

S|I9M seD

NISYE O1LS3AON FHL HO4 NV1d LNIJWNIOVNVIN
HILVMANNOYEO TVYNOIOTY dILVHOTLNI

S1UBYNSUOD [ID JO UOISIAI] ¥

J uojsuowpy
[\

-uewsoog

N . "Aleiqi [eneds eiuloyed ‘©0Q
‘uoileAIasuo) Jo 1da ‘Zo0z ‘suiseqg JOIEMPUNOIS) S92IN0SaY JOJEAN
J0 1deQ VO MuequaAly Jo AND ‘Jousiq uonebiu| s[epyeQ ‘SlepyeQ
J0 AD ‘pousiq uoneBiul 03sepo ‘0)sePO JO AD :STFOHUNOS

‘a’leepeo [

(65

%*

‘00 @3043aN

x*

P
~

F
\\\#\
%

“EL
P

JIOAI9SIY 0}Sdpo
! X 03SSpoI

‘a’l oysepo [
senio [

r=y

uIseqans JajempunolD 0}sapo K
S||9M Se9 pauopueqy pue pabbnld

3 aN3o3a1

‘00 NINovOor

A
SR
AR
12 W
-/
N ‘00
AN SNVISINVLS
///
‘09 //
anwnToNnL N

—gzn NVYS

pXxwrgl 8Inbi4/0610%0/S108l04d/SIO/'S  ¥0-01-S0



slamb
Text Box
   APRIL 2005


4040010 1

A5t DeDd Sl S P aeiald: = 4.7 el
O o=US— OT OO TOJECTISTosUTIUT SOTreT T 1gure T7-Cat

R,

e
Afbcbb
e
; ¥ o~
N ) Lejf e 4, ,
3 R e L el
,p( b ',’75/? 6s
«\A ; \
A2
¢ .
”Mjé!/fr
e T 7s
Creek ‘
{
R
/75
._-__\\I_gs
Wy
0
0 5 10 MILES 0 P—
I T T T T T T T O | -8 r ds Ry
Base from U.S. Geological Survey map of
North and South Halves of State of EXPLANATION
Catifornia, 1:500,000; 1970
Hitrate, i illigrams per liter Bl 40El
itrate, in milligrams p o 46 0 4.5

RN Wells in whicn nitrate concentrations Wells yielding water from only the
25 B NNNNNNNNN are 45 milligrams per liter or more confined water body
=10 10 - 20 =20 Upper figure is well number; lower Upper figure is well number; lower

figure is nitrate concentration

figure is nitrate concentration

Integrated Regional Groundwater Management Plan for

The Modesto Basin

Distribution of Nitrate Concentrations

Nitrate concentrations in the unconfined water body, with selected

concentrations shown in the confined water body, 1959-70.

Figure 4-18



05-10-04 S:GIS/Projects/040190/Corel/Figure 4-18.cdr

Legend | \ R. 12 E.
\
| w \
1 5 5 N
gm°!| assn. i § ‘,)\\
ublic ember | \ ey
Woter ~ Wells §§ 7 N 9 10 7/7w 12
Wells o I @ AR
O Less than 50% MCL (MCL = 45 mg/L) 1§ .
I & 18| 17 N 15[ 14 / i
| A
| AEEAY )
A O 50% MCL to MCL | 191 20| 24 /ﬁ" 24 SCALE 1° = 3 Miles
! ; e pe——
. 5°0Y ' [ 3/ "2 3
A @ Greater than or Equal to MCL i o | 2o 25/%7 20 | 25
| -
1 ]
® B Closed Wells R. 8 E. R. 9 E. | R. 10 E. R. 11 E. f L | 5 55 s R. 13 E. R. 14 E.
Y \
',T \\
. i 6 5 4 3 2 7 6 7 6 5 3 2 /
A r g T ~ i ? ekl = 2 LA ¢ | 2 % 0 S /3 i I I
Stonislous. Location is occurote 3 us R /ﬁ: Fa e L —— ‘-‘ N }
only to the nearest section. 71 8 9o 11|12 7| 8] 9 70\< 12 qzmﬂlsb‘ 9 | AN 18 29 OS50 o | JroNPr| 12 7| 8| 9| 10| 13y 12| 7 1\8 9o ol |iz|7 |8
A | — K \
B “ [£) AKPALE LN AR .
18 17116 15 T4 15| 18| 6| 15| 14\ 15Q 78| 17 %éf 13118\ 17 75(§§5 T4 1378 17| 16| 15| 14§ 13| 18 | 17 M 1514 |15 |18 |17 |
’ g7 e "‘\,\?ﬂ \ BN ~
9|\ 20| 21| 22 24 rzg 4‘32/ 22 ;] 24 | Qo o | D1 22| 23| 24 19| 20| 21| 22| 22| 24| 19_| 20 ’(7 No2 |23 |24 |19 |20 |
) f | i D e G
\ A
30 2B BANK 27 | A\ | 25 : d}g ‘ \
- UD:“ d LL L /zﬁ\‘ 30|29 28|27]| 26|25 Jj’ N 29| 28| 27| 26 25@ & 28\\ 27 2\6\ 25 |30 |29
o : {
pt 4| 35| 36 321 33| 34 |35 %6 31| 32433 | 34 JA(\JE/ 3 ‘73,,%9_\5%3’;/\_3}17/ 32 | 33 \54 35 |S¢ |31 |32
1 E Y g q : “\.\ AN
6 =% s 41 3021 Nl 6| 5| 2| 3| 2 ;Z('r}\é gl 3|zl 65| 4| 3TN PO
s /) \ =
7 70 NQ - 224 ‘c{l 9| 0| 1| 12 \7 g | 9| 10| 17 72{{ g| ol |12l 78| 90| )| \6\
- 4 -
FTN ¥ = T | \ S
18 a7 W5\ 74 7 7 ,b 5\ 7 14l 13 MQPEST . ! /«n
i\ K L %77 »le/s| @ ..‘j, % \€ 15 14| 13| 7 \//jé“\liﬁlff =y S MOPESTO L™ 15| 14| 13| 18| 17 16 g 1| |78 |
r - e, FB_.T LPD' T ° 5 NP N\ —D q 1 (Ve N 4 Lg)
20 %7 22| 2 L4 79,,%0‘ 207 22 25 5N B ° 77 @2 |23 o4 0 27\\7< 23| 24 Qfa- 21| 24| 23 l—fg_‘L@\'zfo‘ 2({5’ 23| 24| 19 ﬁc{ 21 (2 23 | 24 79/20 -
s - —~_ - et J A — B\ d f
J B D7 5 ~ =y A7 E Y J = f —J
A apg | Aol a| 285 o] 2| o e RSP [T L] o P8 o o PR N A T s [ RS 1 |+ 1) s
‘ - - . I — -
Y 5 Bal & --{---F° % s A ATERF —_—~— — 4
37 [@32) i |35 364 321 33| °347 35| 36 |® 3 £ #4 4 -J'iﬁ--ga}' TERFO8 33\ 34| 35| 36| 31| 32| 33 |~ FtF5 N2 %g 34 36 |31 |32
R b 3 p 277N . \ [
L N )
6 54 N 3 2z 7__,_,__6 S54-res | & b Q 3 / 5 4 L}a 2 N1 5 4 3 2 7
s ) 4 L T e I\ ] . R. 12 E. | R. 13 E.
7 8| B o | 8| 9| 10| 1 72'\&7"—‘ 5 | P \&0\ 11| 12| 7 %\\@9 ol 1| 2l 7 8| 9llio] 11| 12
&ﬁ R\ (T 3 |
\J J v NY 3
18| 17| 16| 15 h\ 13| 144+ ;7”'174‘ 74| 13| 18| 17| {6 75\\@ 13| 18 77% 150 14| 130 18| 17| 16|l 15| 14| 13
- fFd S
=’ E N\ \ T. 4 S
19 20| 21| 22| 23 & 79 1’5 ,‘2‘;01;‘-95 23\ 24| 19| 20| 1| 22| 2 & 19| 20| 21 \iz 231 24 19| 20| 21| 22| 23| 24
\ \ x"'
7| 26| 25 26 .
il I e —}b\ 29128271262 | 0129 5| 27 % ;A\i 29| 28] 2 %Z 20|50 29 28|27 26| 25 ' Integrated Regional Groundwater Management PIanL
for The Modesto Basin
31| 32| 33| 34| 35| 36| 31 \(2 33| 34|35 |36 | 31| 32| 43| 34| 35| 36 k‘:\@ 331 34| R\ 36| 37| 32| 33|34 35]| 36 -
Nitrate (NO;) Concentration .in
3

R. 7 E. R. 8 E. R. 9 E. R. 10 E. R. 11 E. Water Wells In 1990

Figure 4-19

Reproduced from Development of a Groundwater Management Plan Phase 1 (1995)




INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

There is insufficient information to assess the nitrate concentrations in the deep aquifer at this
time.

Future concentrations of nitrate in the area may potentially increase. Water quality samples
collected from 2000 through 2003 show a slow increase in nitrate concentrations (MID
2004). Figure 4-20 shows results for several MID wells. The wells obtain water from
multiple aquifers so the aquifer with the nitrate cannot be identified at this time. More data
are needed to establish any definite trend in nitrate concentrations in the basin.

Nitrate concentrations generally decrease with depth because in the recharge areas,
groundwater that is deeper in the flow system is generally older. There is a positive
correlation between dissolved oxygen and nitrate concentration. Most of the water in the
Modesto subbasin is oxic, containing oxygen. Well-oxygenated groundwater likely occurs in
areas where the water rapidly infiltrates through coarse-grained sediments. Additional data
are necessary to resolve which aquifers contain nitrate and the natural degradation processes
that affect its concentrations.

4.3.5 Iron and Manganese

Iron and manganese are common elements in sediments and are essential nutrients for
humans and plants. An upper limit has not been established for plants. A secondary MCL of
0.3 mg/L for iron and 0.05 mg/L for manganese has been established for drinking water.

Groundwater in the western part of the subbasin near the San Joaquin River frequently has
high concentrations of naturally occurring iron (MID 1996). Deeper groundwater is also
found to have elevated levels of iron and manganese. Shallow groundwater near streams
often shows high levels of manganese and occasionally high iron concentrations. The City of
Modesto has encountered elevated iron and manganese levels in groundwater in a few test
holes in eastern and southern Modesto. The Mehrten Formation typically produces water
high in manganese.

4.3.6 Arsenic

Arsenic, a naturally occurring element, is used in pesticides and in poultry feed to combat
disease. The current primary MCL for drinking water is 50 micrograms per liter (ug/L). The
U.S. Environmental Protection Agency has mandated an MCL of 10 pg/L, and California has
adopted the revised MCL.

Arsenic concentrations in the City of Riverbank wells, in the forebay aquifer, are typically
less than 3 pg/L (City of Riverbank 2003). Similar concentrations are present beneath
Oakdale, where the concentrations are less than 2 pg/L (City of Oakdale 2003) and at
Waterford, where the concentrations range between 3 to 4 pg/L (City of Modesto 2003). The

73



Figure 4-20
Integrated Regional Groundwater Management Plan for the Modesto Basin

TRENDS IN NITRATE CONCENTRATIONS
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lower concentrations may be the result of the recharge of river water into the aquifers.
Arsenic concentrations near Salida are higher, ranging from 7 to 12 pug/L. Concentrations are
more variable near Modesto, with levels ranging between non-detectable and 8 pg/L. The
wide range may be the result of those wells taking water from two different aquifers, the
shallow and deep aquifers. No data were available for the OID service area.

Arsenic is typically associated with elevated pH or some specific geochemical conditions.
More data on the distribution of redox parameters and pH in the Modesto basin would help
predict where elevated arsenic concentrations would be expected.

4.3.7 Radionuclides

Radioactive decay of certain elements produces radiation. The drinking water MCL for gross
alpha, a general measure of the potential for radioactive substances to be in the water, is

15 picocuries per liter. The MCL for uranium is 20 picocuries per liter. If radiological
constituents above the MCL are detected, additional testing is required for specific
radioactive species. Sampling in the study area for radiological constituents has generally
been limited to large public water system wells.

Groundwater with high uranium has been found in parts of Modesto and in Empire. Uranium
activities in water from six wells ranged from 20 to 37 picocuries per liter in 1994 (MID
1996). Most of the area with high uranium concentrations is east of Highway 99 and
northwest of Dry Creek. In 1994, two other wells in the southern part of this area produced
water with alpha activities exceeding the MCL: a well in the Empire area had a uranium
activity of 23 picocuries per liter and a small community public water system had uranium
above the MCL. More recent data suggest concentrations may be as high as 28 ug/L (City of
Modesto 2003).

In the northern portions of the forebay, the radiological concentrations are below the MCLs.

The City of Oakdale reports a gross alpha between 0.53 and 1.02 picocuries per liter between
2000 and 2003. In Riverbank, the concentrations of gross alpha range from 0 to 7 picocuries
per liter. These lower concentrations may be the result of recharge from the Stanislaus River.

4.3.8 Pesticides

DBCP, a pesticide usually associated with vineyards or orchards, was banned in 1977. The
drinking water MCL is 0.2 pg/L.

Water samples collected in 1993 and 1994 detected low levels of DBCP in three localized
areas within the subbasin that exceeded the MCL (MID 1996). Figure 4-21 shows sampling
locations in the basin. The largest of these areas is between eastern Modesto and Empire and
north of the Tuolumne River. The area extends about five to six miles from east to west and
about two to three miles from north to south. The concentrations ranged from 0.21 to

0.57 pg/L. A second relatively large area of high DBCP levels is in central Modesto,
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primarily northeast of Highway 99. The third area is south of Del Rio, where the DBCP
concentrations ranged from about 0.3 to 0.5 pg/L. The DBCP is in the shallow and forebay
aquifers.

DBCP concentrations also exceeded the MCL at several scattered wells at different time
periods. In the 1990s, DBCP was detected in one well at Salida, in another west of Modesto,
and in another in north Modesto. DBCP has also been detected in wells in Waterford and in
or near western Modesto but at concentrations below the MCL (MID 1996; City of Modesto
2003).

DBCP concentrations in most wells west of Highway 99 were below 0.01 pg/L. The
Riverbank and Oakdale areas have not detected DBCP.

DBCP contamination is present primarily in the shallow groundwater (MID 1996). Positive
correlations of nitrate to the occurrence of pesticides indicate that groundwater susceptible to
nitrate contamination may also be susceptible to contamination from pesticides (Burow,
Stork, and Dubrovsky 1998). Because DBCP is in the forebay and shallow aquifers and the
groundwater flow direction is generally to the west, DBCP may migrate in the shallow
aquifer west of Highway 99. It is possible that DBCP could enter the deep aquifer because of
a downward flow path, pumping in the deep aquifer, and wells that are screened both in the
shallow and deep aquifers.

Ethylene dibromide (EDB), another pesticide, has not been detected in groundwater in the
area, other than for one unconfirmed incident (MID 1996).

4.3.9 Herbicides

Atrazine, cyanazine, deethylatrazine, diuron, ETPC, metolachloro, and simazine have been
detected in domestic and monitoring wells located in almond orchards. Most of these
herbicides do not have established drinking water MCLs. Those that do have MCLs are
listed in Table 4-1.

Table 4-1
Concentrations of Herbicides in Area Wells
MCL Concentration
Herbicide (mg/L) (ng/L) Well Number Land Use
Atrazine 0.003 0.008 to 0.059 3S/10E-35K1 Almond Orchard

3S/11E-30K1
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4.3.10 Volatile Organic Chemicals

VOCs are present in the groundwater near Modesto as the result of industrial activities.
VOCs include trichlorofluormethane (freon 11), 1,1,2-trichloro-1,2,2-trifluroethane (freon
113), cis-1,2-dichloroethylene, perchloroethylene (PCE), trichloroethylene (TCE), carbon
tetrachloride, disinfection by-products and petroleum fuel products (MID 1996; City of
Modesto 2003). Along with these major chemicals are their daughter products, those that
have decayed to other compounds. Several of these chemicals have been detected at
concentrations above the MCLs, and some have resulted in the closure of municipal supply
wells. Water from several wells is being treated.

Although most of the contamination is in the shallow aquifer, there is a potential that, with
pumping below the Corcoran clay, contaminants could be pulled into the deep aquifer. There
is insufficient information at this time to assess whether contaminants have migrated into the
deep aquifer.

The City of Oakdale has not detected VOCs, except for PCE at 1.5 pug/L. No fuel
hydrocarbons have been detected. VOCs have not been detected in the water supply wells at
Riverbank.

4.3.11 Constituents of Concern

In summary, each of the aquifer systems has water quality problems, as listed below. For the
most part, these problems affect only portions of the subbasin. In general, water quality
north of the Modesto Subbasin, around the City of Oakdale and Riverbank, is of good
quality. The City of Modesto has abandoned some of its wells because of water quality
issues. High groundwater levels with high levels of TDS are present in the western portion
of the subbasin.

= Shallow Aquifer — TDS, nitrate, DBCP, VOCs (localized to Modesto)
= Deep Aquifer — TDS, VOCs (localized to Modesto)
= Forebay Aquifers — TDS, DBCP, uranium (western part near Modesto and Empire)

Although iron and manganese are present, they can be easily removed by treating the water.
Additional testing of the agricultural water supply wells and drainage wells should be
performed to fully assess the distribution and concentrations in the area.

Both sodium and chloride are of local concern and are related to the occurrence of TDS.
Nitrate and pesticides also have been correlated. Management actions to improve one of
these problems will likely resolve multiple constituents.
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4.3.12 Groundwater Quality Protection and Improvement

Groundwater quality problems can be managed through source control and managing the
groundwater flow to contain the spread of contaminants in the basin. Improving groundwater
quality requires long periods of time. Although active treatment systems can be effective in
removing contaminants, they have not been discussed in this report.

Sources of TDS, sodium, and chloride include deep percolation from use of water for
agriculture, wastewater disposal, naturally occurring water from the Mehrten Formation and
below the Corcoran clay, and potentially improperly abandoned or residual wastes from gas
wells. Source control can be accomplished by rehabilitating wells. For example, TDS
concentrations can be reduced by 100 to 200 mg/L by plugging screen levels in the deep
aquifer in wells that obtain water from both the shallow and deep aquifers. Source control
may also include an evaluation of each of the gas well sites to assess whether there are
artesian flowing conditions or residual wastes. Groundwater flow control can be
accomplished by maintaining groundwater outflow to the San Joaquin, Stanislaus, and
Tuolumne Rivers.

Nitrate sources may include wastewater from animal facilities, urban and agricultural
wastewater disposal, and fertilizers. Wastewater control regulations should be supported,
and where necessary, mitigating measures implemented by owners. Fertilizer application
rates should be strictly followed. Modification of irrigation methods from flooding of fields
to drip or spray irrigation may reduce the potential for nitrate to leach into the aquifers;
however, this will reduce recharge. Pumping wells with high nitrate levels and reusing the
water on vegetation can improve groundwater quality through groundwater flow control.
Vegetation is probably the most effective way to remove nitrate from the water. Fertilizer
applications may be reduced when using high nitrate waters. An agricultural laboratory
should be consulted.

Source control of DBCP has already been implemented by banning its use. DBCP is moving
through the deeper parts of the system and will degrade over time. DBCP may also be
concentrated in the soils near product mixing areas, typically near a water source. Source
control is to reduce the amount of leaching of the contaminant from the soils. Localized
removal of soils with high concentrations may remove the potential source(s) and prevent
further leaching into the groundwater. Groundwater control measures need to be
implemented to prevent DBCP from spreading into adjacent portions of the aquifers. Reuse
of water tainted with DBCP in the area where it is originally present can allow vegetation to
remove the product without spreading the contaminants. However, before implementing this
option, local regulatory agencies should be consulted to assess the regulatory and liability
aspects of this approach.

Uranium is naturally occurring; therefore, source control is limited to identifying its
horizontal and vertical extent and preventing its spread into adjacent areas. Anthropogenic
activities may enhance its mobility, and therefore, mitigation of those activities may reduce
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the uranium. Passive treatment of the groundwater may be possible; installing filtration
barriers may be possible, but would need a detailed assessment. Groundwater flow control
may be possible and potable use of the water, likely by dilution with treated surface water, is
considered a feasible and cost-effective solution.

4.4 Groundwater Use

The Modesto Groundwater Subbasin includes more than 247,000 acres, about 68 percent of
which is irrigated agricultural land. Surface water supplies for MID are diverted from the
Tuolumne River below La Grange Dam. Surface water supplies for OID are diverted from
the Stanislaus River at Goodwin Dam. Both irrigation districts have a network of
groundwater supply wells to augment their surface water supplies.

Since 1977, more than 5,000 wells have been completed in the area between the Stanislaus
and Merced Rivers, east of the San Joaquin River. The number of domestic wells
constructed during the 1970s through the 1990s increased. In contrast, fewer irrigation wells
were constructed in the 1980s and 1990s than during the 1970s. These trends may reflect the
increase in population and the decrease in irrigated farm acreage in the region (Burow et al.
2004).

The water demand for the Modesto Groundwater Subbasin was estimated at 590,000 acre-
feet for water year 2000 (Burow et al. 2004). Surface water deliveries accounted for about
65 percent, or 382,500 acre-feet, of the total water supply. Groundwater accounted for about
35 percent, or about 206,500 acre-feet, of the total supply. Of the approximately

534,000 acre-feet used to meet irrigation demand, 68 percent was surface water and

32 percent was groundwater. Of the approximately 56,000 acre-feet used to meet urban
demand, 42 percent was supplied by surface water and 58 percent was supplied by
groundwater. Although two-thirds of the wells in the study area are domestic wells, the
amount of water pumped has not been quantified.

The following quantities of groundwater are supplied to urban customers:
= City of Riverbank: 3,800 acre-feet during calendar year 2002
= City of Oakdale: 4,600 acre-feet during calendar year 2002
= City of Modesto:  about 46,800 acre-feet during calendar year 2003

The total water recharge in the Modesto Groundwater Subbasin was about 310,000 acre-feet.
The largest component of recharge is irrigation (57 percent), whereas precipitation in excess
of crop requirements accounted for 41 percent of the recharge (Burow et al. 2004). Recharge
in the Modesto urban area totaled 20,000 acre-feet, about 7 percent of the total recharge.

81



INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

The highest recharge rates generally occur in the agricultural areas in the western part of the
study area, along the canals north of the Tuolumne River and east of Modesto. The lowest
recharge rates generally occur in the eastern part of the study area, in the foothills and
adjacent uplands, and in the Modesto urban area. The highest pumpage rates generally occur
in the agricultural areas in the western part of the study area (Burow et al. 2004).

The water supply and demand estimates do not estimate the amount of natural recharge along
the Stanislaus or Tuolumne Rivers or the amount of discharge from the basin into the
Stanislaus, Tuolumne, and San Joaquin Rivers.

Water demands are likely to increase as the area’s population increases. The California
Department of Finance projected the population would reach 517,600 in 2000 and 670,000 in
2010 (Stanislaus County 1994). Census data for 2000 showed the population had only
reached 245,000; therefore, growth is proceeding slower than anticipated (U.S. Census
Bureau 2004). The conversion of agricultural lands to urban development may mitigate
some of the water demand.

4.5 Summary

Significant basin-wide geologic and hydrogeologic studies have been completed.
Information from historic and ongoing studies will be used to focus efforts on resolving
uncertainties in the hydrogeologic conditions that govern groundwater movement in the
subbasin. Focusing these efforts on limited portions of the subbasin will lead to sound
groundwater management options and actions.

Based on only two geologic sections, which do not adequately define the three-dimensional
nature of the aquifers, the subbasin contains four aquifers. Three are connected (shallow,
deep, and forebay) and the fourth, which underlies all of the others, may be relatively isolated
from the effects on the other aquifers. Because the three aquifers are interconnected, changes
to water supply or demand in one aquifer will affect the other two aquifers. The vertical and
horizontal extents of the shallow aquifer and the deep aquifers are relatively well defined.
The bottom of the deep aquifer has been less precisely defined. The deep aquifer likely
consists of several geologic formations (Turlock Lake, Laguna, and the upper portions of the
Mehrten Formation). Although there may be different names for the geologic units, they
likely are hydraulically connected.

Both the shallow and deep aquifers receive water from the forebay aquifers. In profile, the
forebay aquifers represent a triangular wedge that thickens towards the west and thins
towards the east. This conceptual picture is based on one geologic section drawn east-west
about halfway between the Stanislaus and Tuolumne Rivers. The section showed a gravel
bed that coincides with the Mehrten Formation’s western exposure at ground surface. Used
by most wells, this gravel occurs to about the center of Modesto and could convey significant
amounts of water into the central portion of the subbasin. Because it is exposed on the
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ground surface, it can be readily recharged. The gravel bed could be part of the Mehrten
Formation because it has a dip of about 0.006 feet per foot and at one location the gravel is
overlain by “lava” (“lava” or breccias are commonly associated with the Mehrten
Formation). The gravel bed described above is not present in all wells. This is likely the
result of historic topography in which the gravels were deposited in valleys but not on the
low surrounding hills. The sediments in these hills are more of the typical claystone with
thin-bedded sands. Overlying the Mehrten Formation sediments are younger sediments of
the Turlock Lake, Riverbank, and Modesto Formations and Holocene alluvium. These
sediments were laid down horizontally (or at a slight dip). The dipping sediments of the
Mehrten Formation, therefore, will abut these younger sediments and allow water to be
conveyed from the younger sediments into the upper Mehrten Formation sediments. The
younger sediments act as a reservoir to feed the upper Mehrten Formation aquifers.

The horizontal extent of the gravel bed is poorly defined. It appears to extend from about the
Stanislaus River to just north of the Tuolumne River. A few well logs from north of the
Stanislaus River show gravel at about the right depth, suggesting this marker bed for the
forebay aquifers may be present in this area but has not yet been fully defined. Further
definition of the extent of this gravel bed is needed to identify potential recharge areas.

Underlying the three aquifers are the Mehrten Formation confined aquifers. These aquifers
are locally separated from the overlying aquifers by a 60- to 120-foot clay layer. Itis
possible that the clay has been locally eroded and may allow some interconnectedness of the
aquifers, but the current level of information is insufficient to identify those areas. There is
currently insufficient information to confirm that the confined Mehrten Formation aquifers
are indeed hydraulically separated from the overlying aquifers.

The Mehrten Formation confined aquifers conceptually differ greatly from the three other
aquifers. Because the younger sediments are not resting over the aquifers and acting as a
reservoir, these aquifers receive only local and seasonal recharge. Local recharge to the
confined aquifers is likely derived from the Modesto and Woodward Reservoirs and from the
area where the Stanislaus and Tuolumne Rivers cut across the surface exposure of the
Mehrten Formation. Between these recharge sources, there will be limited seasonal recharge
by rain. Groundwater levels between these sources will likely have the greatest changes. At
some depth, the Mehrten Formation confined aquifers are likely to contain ancient water that
has higher TDS concentrations.

All of the City of Oakdale wells, most of the OID wells, and some of the MID wells use
these Mehrten Formation confined aquifers. Because recharge is limited, this aquifer needs
careful monitoring. Groundwater levels are currently declining about one foot per year,
according to the City of Oakdale and hydrographs from the DWR. Groundwater recharge
efforts in the forebay aquifers will not have a significant benefit on the Mehrten Formation
confined aquifers.
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Many of the OID and MID wells are screened in both the forebay and Mehrten Formation
confined aquifers. Because sediments in the forebay aquifers have a higher hydraulic
conductivity, most of the water pumped from the wells will be derived from these aquifers.
However, the forebay aquifers thin to the east and as such will experience the greatest
changes in water levels. Increasing the groundwater gradient by pumping wells in the
shallow and deep aquifers can easily increase the drawdown. The saturated thickness is
directly related to the yield of the wells. When the yield from the forebay aquifers is
diminished, greater amounts of water will be obtained from the Mehrten Formation confined
aquifers. Most of the current groundwater level monitoring is done in production wells, and
because most wells are screened in both aquifers, there is little definition of the groundwater
levels and conditions in the forebay aquifers. Groundwater monitoring needs to be improved
in the eastern extent of the forebay aquifers to assess the conditions and changes that may
occur.

Based on the conceptual understanding of the geology and aquifers, we recommend that the
following actions be undertaken to secure a more complete understanding of the
hydrogeology.

Issue

Eastern extent of forebay aquifers
poorly defined.

Monitoring of the forebay aquifers is
insufficient where they thin and the
greatest changes in water levels may
occur.

There is insufficient monitoring along
the Stanislaus and Tuolumne Rivers to
assess the surface water-to-aquifer
interactions. Most wells being
monitored are at depths well below the
invert of the river.

Insufficient monitoring in the Mehrten
Formation confined aquifers as most
OID wells are screened in both the
Mehrten Formation and forebay
aquifers.

Action

Obtain well logs from DWR to prepare
additional east-west geologic sections
north of the Stanislaus River and near
the Tuolumne River.

Review well logs from DWR to identify
wells with screens only in the forebay
aquifers. Contact well owners to
participate in groundwater level
monitoring. Where necessary, construct
additional monitoring wells.

Review Regional Water Quality Control
Board records to assess shallow wells
that could provide groundwater
gradients near the rivers.

Review well logs from DWR to identify
wells with screens only in the Mehrten
Formation confined aquifers. Contact
well owners to participate in
groundwater level monitoring. Where
necessary, construct additional
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Issue

Mehrten Formation confined aquifer
recharge areas are poorly defined.

Groundwater flow directions are poorly
defined, and therefore, interpretations
of recharge and discharge areas and of
the interactions between aquifers may
change greatly.

The recharge areas and the interaction
between the forebay and Mehrten
Formation confined aquifers are poorly
defined.

The full extent of the 20- to 40-foot
gravel layer needs to be explored for
potential recharge possibilities and
beneficiaries.

Outflow from the basin is poorly
understood and needs to be maintained
to prevent salt buildup.

Drilling of new City production wells
within the study area has the potential
to yield new and important data, but is
not currently being coordinated.

Action

monitoring wells.

Locate significant sand or gravel beds
from well logs and project their
occurrence to ground surface. Confirm
the projections by drilling test holes for
sediment types.

Implement the groundwater monitoring
plan (see Appendix D). A
hydrogeologist should interpret the data
and prepare groundwater contour maps.
Identify uncertainties, refine the
monitoring network, and propose
resolution to improve the
interpretations.

Conduct oxygen isotope analysis on
selected wells in the forebay and
Mehrten Formation wells. Supplement
where needed with tritium analysis.

Conduct a review of well logs in the
area for gravel beds.

Implement monitoring program. Use
results to position new monitoring wells.

Review well drillings while they are
being taken.
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5 Groundwater Management Plan

5.1 Definition of Groundwater Basin and Map of Groundwater
Basin and Subareas

This regional management plan covers the entire Modesto Subbasin and part of the Eastern
San Joaquin Subbasin. DWR Bulletin 118 defines these basins as follows:

=  The Modesto Subbasin lies between the Stanislaus River to the north and Tuolumne
River to the south and between the San Joaquin River on the west and crystalline
basement rock of the Sierra Nevada foothills on the east. The northern, western,
and southern boundaries are shared with the Eastern San Joaquin Valley, Delta-
Mendota, and Turlock Groundwater Subbasins, respectively. The subbasin
comprises land primarily in MID and the southern two-thirds of OID. The City of
Modesto is in the southwestern portion of the subbasin. Average annual
precipitation for this subbasin is 11 to 15 inches, increasing eastward.

=  The Eastern San Joaquin Groundwater Subbasin is defined by the areal extent of
unconsolidated to semiconsolidated sedimentary deposits that are bounded by the
Mokelumne River on the north and northwest; San Joaquin River on the west;
Stanislaus River on the south; and consolidated bedrock on the east.

=  The Eastern San Joaquin Groundwater Subbasin is bounded on the south, southwest,
and west by the Modesto, Delta-Mendota, and Tracy Subbasins, respectively and on
the northwest and north by the Solano, South American, and Cosumnes Subbasins.

Figure 5-1 shows the Modesto and East San Joaquin Groundwater Subbasins.

5.2 Basin Management Objectives

To meet the purposes and goals of the groundwater management plan stated in Section 2.4,
the agencies will adopt the following BMOs. Two sets of BMOs have been developed
reflecting the integrated and regional nature of this groundwater management plan: (1) the
broad BMOs are designed to have basin-wide and regional perspectives, and (2) more
specific BMOs have been developed for each management area.

5.2.1 Maintain Groundwater Levels

Except for some localized areas, groundwater levels in the basin are generally stable.
However, an increase in urban development and reliance of urban areas on groundwater may
cause the groundwater table to lower. The Association’s objective is to ensure that the
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overall groundwater levels in the basin are maintained over time to provide long-term
reliable sources of water for the economic well-being of the area. Specific actions to achieve
this objective include:

= |dentification and mapping of the basin’s natural recharge areas.

= Protection of groundwater recharge areas. This may include communication,
coordination, and cooperation with land use planning agencies to encourage them to
take actions that would limit incompatible land use development practices in the
recharge area.

= Development of a water budget to determine if the basin is in overdraft and, if so, to
determine the amount of overdraft.

= Feasibility evaluation of artificial recharge projects.
= |dentification and feasibility evaluation of conjunctive use projects.
= Support and encourage water conservation programs.

= In-lieu recharge through the importation of a surface water supply to areas currently
relying on groundwater.

5.2.2 Control Degradation of Groundwater Quality

Water quality in the basin is adequate for agricultural use. North of the basin, the Cities of
Oakdale and Riverbank enjoy excellent water quality. However, the City of Modesto has lost
some of its production wells because of the migration of pollutants into its management area.
Specific water quality actions for the basin include:

= Maintaining groundwater levels to control the movement of poor quality water into
and within the basin. Groundwater pumping that results in the lowering of
groundwater levels in part of the basin could alter the natural groundwater flow
direction in the basin. In the area with groundwater contamination, this change
could result in the movement of poor quality water in the basin. The City of
Modesto has reduced groundwater pumping in some parts of the basin, augmenting
its groundwater with surface water deliveries to its customers. Other actions may
include implementing the actions summarized for the groundwater level BMOs
listed above.

= Conducting a detailed geologic assessment of the basin, focusing on the areas with
poor water quality, to identify the sources of contaminants and poor quality water.
Developing actions and projects to mitigate the migration of poor quality water into
the basin where practical.
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= Continuing to support the development of in-lieu recharge projects in urban areas
with poor quality water (i.e., continuing the delivery of additional surface water to
the City of Modesto to reduce its reliance on groundwater).

=  The Association will coordinate and communicate with land use planning. The
agencies will work together to discourage land use practices within the recharge
areas that may contribute to groundwater degradation. Agencies within the basin,
particularly urban water agencies, are concerned about protecting natural recharge
areas from pollutants and about the quality of water used for potential future
groundwater recharge projects. Such projects within the basin will be developed in
a coordinated fashion and through the Association to ensure that the groundwater
quality concerns of all management areas are considered.

= Evaluating the impact of annexation practices on groundwater levels and
groundwater quality.

=  The Association will coordinate and facilitate implementation of groundwater
protection measures. These measures are discussed in more detail in Section 6.

5.2.3 Protect Against Potential Inelastic Land Surface Subsidence

Historically land surface subsidence within the basin has not been significant. Given the
balanced nature of groundwater storage in the basin, potential future land subsidence is
remote. However, the agencies will document and investigate any changes in land surface
elevations and take appropriate actions if inelastic subsidence is observed.

5.2.4 Groundwater Monitoring and Assessment

The agencies in the Modesto Groundwater Subbasin understand the value of groundwater
monitoring and assessment in the management of the basin. Groundwater monitoring is
needed to track and assess the potential effects from the water-related activities and the
implementation of management objectives in order to protect the quality and quantity of the
basin’s groundwater. The Association, therefore, is evaluating its groundwater monitoring
needs and has developed (and periodically updated) its groundwater monitoring plan
(Appendix D). A database is being developed to facilitate the storage, retrieval, and
archiving of the basin groundwater data. The Association will also develop a groundwater
model for the basin that can be used to evaluate the effects of the various proposed projects
and management actions on groundwater levels and quality in the basin.

5.2.5 Evaluate Feasible Water Conservation Measures

Certain water conservation practices may be evaluated to determine their ability to improve
water levels and water quality in the basin. Typical water conservation practices may
include:
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= Blending: Currently, MID pumps water from the shallow aquifer and blends it with
surface water before delivering it to its agricultural water users. The agencies
within the basin could evaluate an expansion of the blending program in order to
lower the high groundwater table and improve water quality.

=  Reuse of poor quality water: Groundwater in areas with a high level of nitrates can
be pumped for agricultural uses in order to improve water supply availability and
groundwater quality.

= Water conservation: Water conservation in the form of incentive programs, water
audits, water metering, sewage fees, and other measures can be a tool to reduce
demand on the basin.

5.2.6 Coordination and Cooperation

=  Provide and expand existing forum for coordination and cooperation between all
water entities to manage the Modesto Subbasin. Assist in formulating regional
projects and programs for protection and use of subbasin water resources.

= Provide a framework for coordination and cooperation with the state and federal
agencies and neighboring water entities such as TID, Stockton East Water District,
and SSJID.

= A number of industrial plants in the Modesto Subbasin use groundwater.
Production wells in these plants frequently affect groundwater levels in neighboring
municipal and industrial wells during peak demands in summers. The Association
will provide for an education and outreach program to bring industrial water users to
the table and to work with them to develop conjunctive use projects to reduce well
interference.

5.3 Groundwater Management Areas Objectives

This section addresses the specific objectives for each management area. Although specific
to each management area, these objectives may limit or constrain activities within other
management areas. Therefore, the participation and cooperation of agencies within the basin
will be needed for the successful implementation of these objectives.

5.3.1 City of Modesto Management Area

Until 1995, the City of Modesto relied solely on groundwater for its service area.
Groundwater degradation and more stringent drinking water quality standards resulted in the
abandonment of a number of wells within the City’s service area. Currently, the City is
augmenting its groundwater supplies in its contingency service area with surface water
received from MID. Groundwater quality issues, including elevated levels of uranium and
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arsenic, are threatening the City’s groundwater supply. To protect its groundwater and
maintain groundwater as a viable drinking water source, the City of Modesto has formulated
the following BMOs for its management area:

5.3.1.1 Groundwater Quality Protection

The City proposes to protect groundwater quality by developing and implementing specific
actions to identify potential sources of contamination and to develop a management plan to
control and curtail movement of contaminants into and within the basin. The specific actions
may include the following:

= Develop a database and populate it with water quality data. Using the database
information, develop tools to map contaminated areas as well as historic movement
of the contaminants.

= Formulate and implement a geologic assessment to better understand the basin’s
aquifer characteristics and water movement and to evaluate and understand the
sources of contaminants. Detect potential changes in water quality that could affect
the long-term quality and quantity of the drinking water supply.

= Develop a well field management plan that will manage groundwater pumping to
reduce or eliminate contaminant movement into and within the basin. Develop well
design criteria, including proper spacing and screening of wells to manage
groundwater pumping and the movement of contaminants.

5.3.1.2 Groundwater Levels

Groundwater levels, historically, were declining in this management area. Since 1995 and
with the importation of surface water to augment the groundwater supply, groundwater levels
have recovered. However, future population growth in and around the management area will
increase groundwater use. To maintain groundwater levels in the management area, the City
of Modesto formulated the following management objectives:

= Work with other entities in the subbasin to identify and protect the groundwater
recharge area.

= Evaluate feasibility of groundwater recharge and conjunctive use projects including
the development of artificial recharge areas, conjunctive use projects, and storage
tanks with transmission mains for added reliability to the system.

=  Work with MID to evaluate the feasibility of developing a cooperative in-lieu
recharge and/or water exchange programs including the following:

e Increase water treatment capacity and use of surface water to augment the
groundwater supply.
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e Develop an exchange program to mix the groundwater of marginal quality (for
drinking water) with surface water and deliver it for agricultural use, golf
courses, parks, and other open space areas in exchange for a surface water
supply for the City of Modesto.

5.3.1.3 Water Conservation and System Improvement

The City of Modesto, under its Urban Water Management Planning function, will continue to
evaluate water conservation and metering opportunities to reduce water demands in the
service area. The City also plans to undertake a conveyance system interconnection
improvement project to connect isolated delivery systems to its water delivery network.
These actions will add flexibility to the system and enable the City to reduce pumping from
the areas of poor water quality and reduce movement of contaminants in the basin.

5.3.2 Modesto Irrigation District Management Area

MID plays a major role in the groundwater management of the Modesto Groundwater
Subbasin. MID and TID operate Don Pedro Reservoir and divert surface water for
agricultural and urban uses to the basin. To manage groundwater levels and protect the basin
groundwater quality, MID plans to implement the following BMOs:

= Develop a systemwide wellfield optimization program to actively manage MID’s
groundwater production and to manage its surface and groundwater resources
conjunctively, in real time, to meet its water supply and energy management
objectives.

= Manage MID’s surface water and groundwater conjunctively in an integrated
fashion. This would include importation and treatment of additional surface water
supplies from MID to the City of Modesto to reduce pumping groundwater.

=  Continue working with the City of Modesto to protect the management area from
potential overdraft and movement of contaminants to the basin. In cooperation with
the City of Modesto, develop a water exchange program to mix the groundwater of
marginal quality (as potable water) pumped by the City with surface water and
deliver it for agricultural use, golf courses, parks, cemeteries, and other open space
areas in exchange for surface water delivery to the City of Modesto.

= Evaluate the feasibility of an expanded blending program and the use of shallow
water acquired for delivery to agricultural water users.

5.3.3 City of Oakdale Management Area

The City of Oakdale relies solely on groundwater for its water supply. The City’s goal is to
protect its groundwater levels and quality for a sustainable water supply for its citizens.
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5.3.3.1 Groundwater Levels

The City operates nine wells, two of which were recently constructed. Water levels in some
wells are impacted by operations of production wells at the Hunts and Hershey industrial
plants. To protect its groundwater levels, the City can:

Conduct a systemwide optimization study to determine how its wells can be
operated to maximize production while minimizing the impact from the other wells.

Work with plant managers to minimize operation impacts during the City’s peak
water demand. Promote and encourage an industrial water conservation program.

Work cooperatively with other water entities in the basin to promote and implement
conjunctive management programs. Specifically, investigate the potential of
treatment facilities for surface water that could be supplied by OID.

Work cooperatively with other agencies to identify and develop groundwater
recharge projects when possible.

5.3.3.2 Groundwater Quality Protection

Construct a sanitary seal on all new wells and work with other groundwater users
within the management area to ensure proper well construction methods are used for
all new wells.

Abandon wells within the management area in accordance with the Stanislaus
County well abandonment ordinance.

Regularly monitor wells adjacent to industrial areas to detect any potential water
quality degradation. If degradation is detected, consult with the Regional Water
Quality Control Board to encourage the implementation of necessary steps to
control the migration of poor quality water.

5.3.4 City of Riverbank Management Area

Groundwater is the only source of water for the City of Riverbank. Currently, groundwater
levels and water quality are stable within this management area. Groundwater quality
protection is the only BMO designated for this management area. To protect the
groundwater quality of the management area, the City can take the following actions:

Monitor groundwater quality to ensure that it is not compromised by the operation
of industrial facilities such as the wood treatment plant. If water quality degradation
is detected, consult with the Regional Water Quality Control Board to encourage the
implementation of actions to control the migration of poor quality water in the
basin.
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= The City is concerned about the operation of a future recharge project and the
quality of water used for recharge. The City will work with other water agencies
within the basin to ensure that the future recharge project operation will not
compromise groundwater quality in the Riverbank management area.

5.3.5 Oakdale Irrigation District Management Area

The OID management area is divided between the Modesto Groundwater Subbasin and the
East San Joaquin Groundwater Subbasin. About 60 percent of the OID management area is
within the Modesto Subbasin. However, the issues of the management area north and south
of the Stanislaus River are similar and the BMOs listed below will be applicable for the
entire management area. Urbanization within and around the management area has increased
groundwater production and the potential for future overdraft. OID plans to implement the
following BMOs:

= Develop a systemwide well field optimization program to actively manage
groundwater production and to manage surface and groundwater resources
conjunctively, in real time, to meet OID’s water supply and energy management
objectives.

= Manage OID’s surface water and groundwater resources conjunctively. This would
include:

e Investigating the feasibility of developing conjunctive use and groundwater
recharge projects. Determine if groundwater recharge is a viable option to
reduce the falling water table within the management area.

e Promoting programs and actions that protect recharge areas within the
management area.

e Investigating the feasibility of annexing areas currently on groundwater in order
to bring surface water to the area for in-lieu recharge programs. Evaluating the
potential benefits of the annexation of adjacent farmland on falling groundwater
table within the management area, which is reliant on groundwater, and
converting it to surface water.

e Investigate impacts of upstream development (urban or agriculture) on the
water quality and groundwater level within the OID service area.

5.3.6 Stanislaus County Management Area

The County of Stanislaus is represented by the DER at Association meetings. Partnering
with the Association in basin-wide groundwater management is consistent with the Board of
Supervisors’ priority of ensuring a safe and healthy community, facilitating economic
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development, and achieving multijurisdictional cooperation. To meet these priorities, the
County promotes and participates in Association programs that:

=  Preserve and protect the groundwater resource

= Enhance the understanding of groundwater resources through the gathering and
sharing of information

=  Provides factual information that may serve as a basis for land use decisions in the
groundwater basin

5.4 Current Groundwater Monitoring Activities

Groundwater levels in the Modesto Subbasin have been measured in about 230 wells by the
DWR and its cooperatives. The wells used for monitoring may be in different aquifers and at
times have long screen intervals that make an interpretation of groundwater flow directions
and water quality difficult. Some member agencies are reporting data to DWR and are
included in this list.

The USGS, in partnership with member agencies of the Association, has monitored 17 wells
in the area for the National Water Quality Assessment Program. It has also constructed or
plans to construct additional monitoring wells in the City of Modesto to define hydraulic
characteristics, water levels, and water quality in the shallow and confined aquifers.
Appendix D contains a list of these wells.

The University of California-Davis with grant funding has constructed several monitoring
wells to assess nitrates and nutrient management near dairies.

The Association’s members, to varying extents, monitor groundwater production, levels, and
quality. Table 5-1 summarizes the current level of monitoring through the member agencies.
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Other groundwater monitoring conducted in the basin assesses releases of hazardous
materials to the environment. These wells are typically near metropolitan areas and the
resulting data are provided to the Regional Water Quality Control Board. These wells are
extremely useful because they typically monitor the first water encountered, which can be
correlated with surface water gaging stations to evaluate the aquifer connectedness.

5.4.1 Subsidence Monitoring

Land subsidence in the Central Valley has occurred in three areas with an aggregate area of
about 4,000 square miles. Subsidence has occurred in the area extending from Los Banos to
Wasco, from Arvin to Maricopa, and in the Delta region east of Stockton. Subsidence has
also occurred along the west side of the valley in Yolo, Solano, and Colusa Counties.

Subsidence can be elastic or inelastic. Elastic subsidence occurs when aquifers are pumped
and the pore pressure is decreased. After recharge occurs and the heads increase, the land
surface generally recovers. Elastic subsidence in the Sacramento Valley has been reported to
be on the order of about 0.2 feet (Borchers et al. 1998). Inelastic subsidence results in
permanent, irreversible declines in ground surface.

Inelastic subsidence is of three types in the Central Valley: oxidation of peat, lowering of the
artesian head in confined aquifer systems, and near-surface compaction of moisture deficient
alluvial fan deposits above the water table (Poland and Evenson 1966). Subsidence can also
occur in areas where water-level declines in unconsolidated aquifers allow mineral grains to
permanently adjust to a denser arrangement (Borchers et al. 1998). The mechanisms of
subsidence in unconsolidated aquifers are governed by groundwater levels. If the water
levels drop below their lowest historic level, inelastic subsidence may occur. In these cases,
inelastic subsidence is generally due to compaction in thick clay beds.

The Association is in an area where subsidence has not been reported, although no specific
studies have been conducted in the area. The potential for subsidence in the area is low
because the sediments lack peat, the sediments were deposited with water, and the Corcoran
clay is relatively thin and is not distributed throughout the area. Groundwater levels have
declined in unconsolidated sediments through 1995 and may have resulted in some inelastic
subsidence. It is not anticipated that groundwater levels will be lowered below these historic
levels, and therefore the potential for subsidence in the area is low.

5.5 Facilitating Conjunctive Use Operations

The most significant conjunctive use operation in the Modesto basin is the construction of the
Modesto Regional Water Treatment Plant and its associated storage and delivery systems,
which treats surface water for delivery to areas that had previously relied solely on
groundwater. This project has contributed to the recovery of groundwater levels in the
Modesto area, improved the delivery system’s reliability, and has reduced pollutant
movement in the basin. The program for expanding the treatment plant and its associated
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storage and delivery systems is under way. This conjunctive management of the basin’s
surface water and groundwater resources contributes to the protection of the basin, while
providing a reliable water supply for the City of Modesto.

Other conjunctive use projects will be investigated. One key study to formulate conjunctive
use projects will identify recharge areas in the basin.
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6 Groundwater Protection Measures

A high priority of the IRGMP is protection of the groundwater resources. This will be
accomplished through a series of actions, described below, that will be implemented by the
Association members and facilitated by the Association.

6.1 Identification and Management of Wellhead Protection Area

The purpose of wellhead protection is to protect the groundwater used for public supply,
thereby eliminating costly treatment to meet relevant drinking water quality standards. A
Wellhead Protection Area (WHPA), as defined by the Federal Wellhead Protection Program
established by Section 1428 of the Safe Drinking Water Act Amendment of 1986, is “the
surface and subsurface area surrounding a water well or wellfield supplying a public water
system, through which contaminants are reasonably likely to move toward and reach such
water well or wellfield.” The WHPA may also be the recharge area that provides the water
to a well or wellfield. Unlike surface watersheds that can be easily determined from
topography, WHPAs can vary in size and shape depending on subsurface geologic
conditions, the direction of groundwater flow, pumping rates, and aquifer characteristics.
WHPAs are not directly an agricultural issue. However, in the Modesto Basin, because of
the relationship between agricultural and municipal water uses, some important
considerations in delineating WHPAs are as follows:

= Location of existing public supply wells

= |dentification of probable locations of future public supply wells
= Present direction of groundwater flow

=  Probable direction of future groundwater flow

= Construction characteristics of public supply wells (i.e.; perforated intervals and
annular seals)

= Subsurface geologic conditions (i.e., restricting layers, confining beds, and other
features)

= Rate of current groundwater flow
= Pumping from upgradient areas

= Potential sources of contamination
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=  Forecasted future land use
Potential areas of water quality risk include:
= Areas without improved sewage collection systems
= Areas with leaky sewer pipes and septic systems
= Wells improperly abandoned
= Confined animal feedlots
= Agricultural practices where chemicals are used
= Areas with potential for spills of hazardous materials

Identification of wellhead protection areas is a component of the Drinking Water Source
Assessment and Protection Program (DWSAP Program) administered by the Department of
Health Services. It set a goal for all water systems statewide to complete Drinking Water
Source Assessments by December 31, 2002. The Cities of Modesto, Riverbank, and Oakdale
have completed their required assessments by performing the three major required
components listed below:

= Delineation of capture zones around sources (wells)
= Inventory of Potential Contaminating Activities (PCAS) within protection areas
= Vulnerability analysis to identify the PCAs to which the source is most vulnerable

Delineation of capture zones includes using groundwater gradient and hydraulic conductivity
data to calculate the surface area overlying the portion of the aquifer that contributes water to
a well within specified time-of-travel periods. Typically, areas are delineated representing
2-, 5-, and 10-year time-of-travel periods. These protection areas need to be managed to
protect the drinking water supply from viral, microbial, and direct chemical contamination.

Inventories of PCAs include identifying potential origins of contamination to the drinking
water source and protection areas. PCAs may consist of commercial, industrial, agricultural,
and residential sites, or infrastructure sources such as utilities and roads. Depending on the
type of source, each PCA is assigned a risk ranking, ranging from very high for such sources
as gas stations, dry cleaners, and landfills, to low for such sources as schools, lakes, and non-
irrigated cropland.

Vulnerability analysis includes determining the most significant threats to the quality of the
water supply by evaluating PCAs in terms of risk rankings, proximity to the well being
surveyed, Physical Barrier Effectiveness (PBE), and whether contaminants have previously
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been detected. PBE takes into account factors that could limit infiltration of contaminants
including type of aquifer, aquifer material (for unconfined aquifers), well operation, and well
construction. The vulnerability analysis is based on a scoring system that assigns point
values for PCA risk rankings, PCA locations within the wellhead protection area, and well
area PBE. The PCAs to which drinking water wells are most vulnerable are apparent once
vulnerability scoring is complete.

6.1.1 Actions

The Association will facilitate the following actions:

= A component of the DWSAP Program is an assessment of vulnerability of
groundwater sources to quality degradation. The Association member agencies
providing drinking water should obtain proper clearances for the release of
information and prepare vulnerability summaries from the DWSAP Program to be
used for guiding management decisions in the basin.

= Contact groundwater basin managers in other areas of the state for technical advice,
effective management practices, and “lessons learned” regarding establishing
wellhead protection areas.

= Attend groundwater conferences and technical workshops and meetings to learn
more about groundwater management practices.

6.2 Regulation of the Migration of Contaminated Groundwater

The migration and remediation of contaminated groundwater is of primary concern to the
Cities of Modesto, Riverbank and Oakdale. Also of concern is the localized contamination
of groundwater by industrial point sources such as dry cleaning facilities, food processors
and the numerous fuel stations throughout the Modesto Basin and OID service area north of
the Stanislaus River.

While the Association does not have authority or responsibility for remediation of this
contamination, it is committed to coordinating with responsible parties and regulatory
agencies to keep Association members informed of the status of known groundwater
contamination in the basin.

6.2.1 Actions
The Association will take the following actions:

= Coordinate with the USGS to expand the network of monitoring wells to provide for
an early warning system for public supply wells.
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= |f detections occur in these monitoring wells, facilitate meetings between the
responsible parties and potentially impacted member agency(ies) to develop
strategies to minimize the further spread of contaminants. Specifically, the
consideration of altering groundwater extraction patterns or altering production
wells in the vicinity of a pollutant plume to change the groundwater gradient.

=  Provide a forum to share all information on mapped contaminant plumes and
Leaking Underground Storage Tank sites in order to develop groundwater extraction
patterns and in site planning of future production or monitoring wells.

= Meet with representatives of the Central VValley Regional Water Quality Control
Board (CVRWQCB) to establish a relationship and identify ways to have open and
expedient communications with the CVRWQCB regarding any new occurrences of
contamination, particularly when contamination is believed to have reached the
water table.

=  Track upcoming regulations on septic systems, agricultural discharges and other
regulatory programs that pertain to water quality degradation.

6.3 Identification of Well Construction Policies

The Stanislaus County Department of Environmental Resources (DER) administers the well
permitting program in the unincorporated areas of the Modesto Basin while the San Joaquin
County Department of Environmental Health (DEH) administers well construction for the
portion of OID lying within San Joaquin County. The standards in both counties for
construction are consistent with those recommended in State Water Code Section 13801.
This section requires counties, cities, and water agencies to adopt the State Model Well
Ordinance as a minimum standard for well construction or a more rigorous standard if
desired. Each city in the Association has enacted a well ordinance adopting the California
Well Standards, Bulletin 74-81, and all supplements. This ordinance is utilized in wells
constructed within the incorporated area of each city. Each city provides a review of well
construction plans and specifications within the incorporated area. The Stanislaus County
DER and the San Joaquin County DER have enacted well ordinances adopting the California
Well Standards, Bulletin 74-81 and all supplements for the unincorporated areas of these
counties. The Stanislaus County DER and San Joaquin County DEH staffs also review
applications and construction plans and specifications and issue permits for wells constructed
or destroyed in unincorporated areas. Both counties require and maintain well logs and water
well driller reports for constructed wells.

Standards also exist for contractors involved in well construction. Section 13750 of the
California Water Code requires that well drillers possess a C-57 Water Well Contractors
License, and Section 13751 requires well drillers to file a well completion log with DWR for
every production or monitoring well constructed.

104



INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

The number of service connections determines whether operating permits for wells used for
public drinking water are provided through the Department of Health Services or either the
Stanislaus County DER or the San Joaquin County DER. The Department of Health
Services has jurisdiction over public water system wells with over 200 service connections.
Wells that serve public water systems with fewer than 200 service connections fall under the
jurisdiction of the county.

6.3.1 Actions

The Association will facilitate the following actions:

= Ensure that all member agencies are provided a copy of the applicable county well
construction ordinance and understand the proper well construction procedures.

= Coordinate with member agencies to provide guidance, as appropriate, on well
construction to prevent creating conduits through regionally confining beds. Where
feasible and appropriate, this could include the use of USGS lithologic data prior to
construction of the well to assist in well design.

6.4 Administration of Well Abandonment and Destruction
Programs

There are many unknown, obsolete or abandoned water supply and natural gas wells within
the Modesto Groundwater Basin. These wells provide potential locations for monitoring of
groundwater levels, but more frequently serve as a source of contamination and should be
abandoned.

One of the primary concerns of local agencies is the groundwater contamination risk posed
by unused wells which have not been properly destroyed. Section 21 of DWR Bulletin 74-81
and revisions contained in Part Il of Bulletin 74-90 allow classification of unused wells into
two types, abandoned and inactive. An abandoned well is defined as one which has not been
used for a period of one year, and whose owner has declared the well will not be used again.
If the well has not been used during the past year, but the owner demonstrates his/her
intention to use the well again for supplying water, the well is considered inactive. Four
criteria must be met in order for a well to maintain the inactive, rather than abandoned,
classification. These criteria are:

= The well has no defects
=  The well is securely covered
= The well is clearly marked

=  The surrounding area is kept clear of brush and debris

105



INTEGRATED REGIONAL GROUNDWATER MANAGEMENT PLAN

Failure to meet these criteria could result in the well being classified as abandoned under
current regulations. All abandoned wells, exploration or test holes, and monitoring wells
must be destroyed as stated in Section 22 of Bulletin 74-81 and revisions contained in
Bulletin 74-90.

An abandonment program should focus on those wells which pose the greatest threat to
groundwater; however, numerous factors make the abandonment and destruction of wells
difficult. These factors include lack of consistency in records regarding well construction,
location and use; cost of well destruction; and the defined classification for abandonment of
wells. Well construction within the study area has taken place for nearly a century, with
records and standards altered over time. Recent records pertinent to construction and
location of new wells are more complete than earlier records which are often inconsistent.
The lack of financial incentive for well owners to declare a well as abandoned also reduces
the effectiveness of the well abandonment program.

Stanislaus County administers the well destruction program in most of the Modesto Basin
while San Joaquin County administers the program in the portion of OID that lies within San
Joaquin County. The standards for construction are identified in the county codes for these
two counties and are based on State of California standards.

6.4.1 Actions

The Association members, including Stanislaus County and the cities, will take the following
actions for lands within their jurisdictions:

= Ensure that all Association members are provided a copy of the code and understand
the proper destruction procedures and support implementation of these procedures.

=  Follow up with Association members on reported abandoned and destroyed wells to
confirm information collected from DWR and receive information on abandoned
and destroyed wells to fill gaps in county records.

= Obtain “wildcat” map from California Division of Oil and Gas to ascertain the
extent of historic gas well drilling operations in the area as these wells could
function as conduits of contamination if not properly destroyed.

= Seek funding to develop and implement a program to assist well owners in the
proper destruction of abandoned wells.

OID will communicate with San Joaquin County staff to determine the status of abandoned
and destroyed wells within the boundaries of OID and will coordinate with San Joaquin
County on the procurement of “wildcat” maps from the California Division of Oil and Gas.
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6.5 Mitigation of Overdraft Conditions

The Association supports activities such as those undertaken by the City of Modesto and
MID providing surface water to areas once wholly dependent on groundwater and
eliminating localized overdraft. The Association also supports actions by MID and OID to
encourage customers to continue to receive surface water deliveries so that growers do not
turn to groundwater as a more flexible source of irrigation supply during periods when
surface water is abundant.

6.5.1 Actions

The Association will facilitate the following actions:

= Support programs that relieve aquifer overdraft through substitution of surface water
for groundwater.

= Continue implementation of water conservation programs, including the water
metering program, that will reduce reliance on groundwater pumping.

=  Continue and enhance groundwater monitoring and groundwater use to ensure the
balanced state of the groundwater basin

= Support programs by MID and OID to improve irrigation service to water users who
may otherwise irrigate using groundwater because of the greater operational
flexibility achievable through pumping.

= Seek funding for programs and projects that would identify and mitigate potential
condition of overdraft in the basin.

6.6 Replenishment of Groundwater Extracted by Water Producers

A component of wellhead protection and an important groundwater management strategy is
the protection of major recharge and withdrawal zones. This strategy has far-reaching effects
in the Modesto and San Joaquin Basins because of the significant groundwater recharge
occurring as a result of agricultural surface irrigation. Groundwater recharge must be
adequate to replenish extracted groundwater, while withdrawal zones need protection from
upgradient sources to ensure that the quality of extracted groundwater meets the standards
established for the intended use.

A comprehensive approach to the protection and management of the major recharge and
withdrawal zones is much more appropriate than the use of individual zoning techniques.
Communities, in concert with neighboring towns and in coordination with the region, must
develop comprehensive land and water resource management programs that go beyond
simple zoning approaches for the protection of agricultural and urban areas.
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The Association has evaluated surface geology within and directly adjacent to its boundary
for the purpose of delineating areas having potentially high recharge rates. The basin
contains numerous discontinuous recharge and withdrawal areas that do not allow for easily
defined mapping of recharge zones. Nevertheless, a large portion of the study area has been
determined to contribute to recharge. The Association supports land use measures that will
preserve potential recharge areas from development that would reduce or eliminate their
effectiveness as recharge sites.

6.6.1 Actions

The Association’s member agencies will take the following actions:

= |dentify areas having high potential for contributing to aquifer recharge and
encourage agencies to communicate with land use planning entities to enact
measures that will protect these lands from development that would reduce their
value as recharge sites.

= Communicate with DWR and other governmental agencies studying groundwater
and river interactions.

6.7 Construction and Operation of Recharge, Storage,
Conservation, Water Recycling and Extraction Projects

Various Association members share responsibility for development and operation of
recharge, storage, conservation, water recycling and extraction projects. The role of the
Association is to promote cooperation and sharing of information between the agencies
sponsoring water management projects and other member agencies. To the extent feasible,
the Association will also support measures to coordinate development and optimize operation
of facilities to improve the basin-wide effectiveness and efficiency of water management.

6.7.1 Actions
The Association will take the following actions:

= Encourage sharing of information on project planning, design and operation among
member agencies.

=  Promote a coordinated approach toward project development and operation to lower
the costs and increase the benefits of water management efforts.

= Seek funding for projects and programs that will contribute to water conservation,
recycling, and recharge of the groundwater basin.
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6.8 Control of Saline Water Intrusion

Saline water intrusion from the San Joaquin River or from the west side of the San Joaquin
Valley (including intrusion from the marine layers) is not well documented in the Modesto
Groundwater Basin. Groundwater elevations prevalent in the basin have historically
maintained a positive gradient preventing significant migration of saline water associated
with groundwater from the western San Joaquin Valley. Maintaining the positive
groundwater gradient will continue to prevent induced flow from the river or from
groundwater west of the San Joaquin River.

6.8.1 Actions

The Association coordinates with member agencies and other local and state agencies to take
the following actions:

= Continue collecting groundwater quality data along the San Joaquin River, and track
the progression, if any, of saline water moving east from the San Joaquin River.
This action will include communicating with DWR’s District Office on a biennial
basis to check for significant changes to TDS concentrations in wells. DWR has a
regular program of sampling water quality in selected domestic, agricultural and
monitoring wells throughout the basin. These wells will be augmented by
additional monitoring wells to develop an early warning system able to detect saline
water intrusion from the river.

= The program of monitoring for intrusion of saline water will be supplemented by the
Groundwater Monitoring Program described in this plan. The program includes
provisions for monitoring groundwater levels and quality.

= Observe TDS concentrations in public supply wells that are routinely sampled under
the DHS Title 22 Program.
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7 Stakeholder Involvement

The Association’s member agencies initiated a planning process to prepare an IRGMP. This
plan is developed to comply with provisions of SB 1938 and SB 1672, including the
provisions related to public involvement processes.

7.1 Involvement of Other Agencies and Entities

The six agencies forming the Association are the Cities of Modesto, Oakdale, and Riverbank,
Stanislaus County, Oakdale Irrigation District, and Modesto Irrigation District. These
agencies share the groundwater resources and worked together to formulate this management
plan. The Association provides coordinated planning to make the best use of available
resources to the mutual interests of the inhabitants and resources of the groundwater
subbasin. Throughout this planning process, other interested agencies and entities within the
subbasin were encouraged to participate in developing the plan. The Association will work
with member agencies and other entities to implement the components of this plan. The
County of Stanislaus, a member of the Association and the advisory committee to prepare
this management plan, is representing other self-supplied groundwater producers. The
Association should encourage a proactive outreach to these groups. One group of suppliers
in particular is made up of the industrial groundwater users in the basin. The Association
will develop an outreach process to meet with the group and work together for more effective
management of the water resources of the basin.

7.2 Coordination with Other Agencies

The Association member agencies have also coordinated the planning process with other
neighboring water agencies and subbasins. The City of Modesto is also participating in the
development of a groundwater management plan for the Turlock Groundwater Subbasin and
has been communicating the development of the management plan for the Modesto Subbasin
to Turlock Subbasin stakeholders. Similarly, OID has been communicating the development
of the management plan with the SSJID for the the Eastern San Joaquin Groundwater
Subbasin. The Association plans to provide draft copies of this management plan to the
neighboring subbasins.

7.3 Advisory Committee

The Association’s member agencies formed an advisory committee to cooperate in the
development of an integrated regional groundwater management plan. They met the first
Thursday of each month to discuss the water management issues of the basin and guide the
planning process to develop the plan. Through detailed discussion, the advisory committee
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has developed BMOs and a related implementation plan. This management plan is the result
of the Advisory Committee’s work over a 12-month period.

7.4 Public Involvement

An extensive public involvement process was planned for developing the IRGMP. The
components of the public involvement process include the following:

Each agency has published a notice informing the public of the intention of the
agency to hold a public hearing to determine whether to adopt a resolution to
prepare the agency’s groundwater management plan. These notices are included in
Appendix E. Stanislaus County, although actively participating in the preparation
of the plan, has not published a notice informing the public of the intention of
prepare such plan.

The governing bodies of each agency, in their regularly scheduled meeting, held a
hearing (after publication of notice) on whether to adopt a resolution of intent to
prepare an IRGMP. At the conclusion of the hearing, each agency adopted a
resolution to draft the plan and directed the staff to participate with other members
of the Association to form a “Regional Water Management Group” to prepare an
“Integrated Regional Groundwater Management Plan.” In these hearings, the public
was invited to comment on whether the agency should adopt the resolution and on
the planning process. The public was informed on how to provide comments to the
agency.

At the conclusion of each agency hearing, the agency adopted a resolution of intent.
The agency also provided “a written statement describing the manner in which
interested parties may participate in developing the IRGMP.”

The Association also published a notice of intent, on behalf of its member agencies,
to prepare an IRGMP. The notice included the schedule and location of a public
hearing. The Association also acts as an advisory committee of the stakeholders in
development of the management plan.

After the publication of notice of intent, the Association held a public hearing to
brief the public and interested parties about the planning process, schedule, content,
and how the public can participate in the process and provide comments. Interested
parties and the general public were invited and encouraged to attend the hearing and
provide comments. After the hearing, a regional water management group was
formed by the agencies who had decided to prepare an integrated regional
groundwater management plan.

When the public draft of the Integrated Regional Management Plan becamse
available in April 2005, a notice was given (in the Modesto Bee and on the agency
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website) to notify the public about the availability of the draft plan. Copies of the
draft plan were made available to the public upon request. A public meeting was
also scheduled. The place, date, and the time of the meeting conducted by the
Association was included in the notice.

=  The governing bodies of the participating agencies will schedule, in their regular
meeting, a discussion of the Draft Plan, provide information to the public as to the
content of the Draft Plan, and receive comments. The contact person’s name and
address will be provided to the public for the submission of any written comments
on the Draft Plan.

=  The Regional Water Management Group will hold a public meeting to brief the
public about the draft of the plan and will solicit public comment. It will decide
whether to adopt the plan and submit it to the member agencies with a
recommendation for its adoption. It will provide the name, phone number, and
address of a contact person who will receive written comments from the public.

= Upon completion of the IRGMP, each agency will publish a notice of intent to hold
a hearing as to whether the agency will adopt the plan. The notice will include a
summary of the plan and will state the means of providing copies of the plan to
interested parties.

= Each agency will hold a hearing to determine whether to adopt the plan. The
agency shall consider protests to the adoption of the plan. If the agency determined
that “a majority protest” has not been filed, the agency will adopt the IRGMP within
35 days after the conclusion of the hearing.

Detailed documentation of the public involvement processes is presented in Appendix E.

7.5 Developing Relationships with State and Federal Agencies

In mid-2004, the Association engaged in discussions with the DWR to initiate a cooperative
relationship for the conjunctive management of the basin. As a result of these discussions,
the Association and DWR signed a Memorandum of Understanding to work together to
develop conjunctive use projects. A copy of that document is in Appendix B.

For the last several years, the Association has been working cooperatively with the USGS to
study the geology and aquifers of the Modesto Subbasin. The Association and the USGS
have entered into an agreement, under the National Water-Quality Assessment Program, to
map the subsurface geology of the basin and to develop a data network and a three-
dimensional model of the basin.

The Association member cities are also working with the Department of Health Services on
issues related to compliance with Title 22, Drinking Water Quality Standards.
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7.6 Dispute Resolution Process

The Association has been used effectively as a tool for the resolution of water management
issues in the basin. Discussion of issues in Association meetings, in an open and transparent
process, resulted in a cooperative relationship between water users of the basin. The
Association will continue to provide a forum for discussion and early resolution of water
issues in the basin.
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8 Plan Implementation

This section includes a discussion of program integration and local, statewide, and regional
water management priorities and illustrates how the structure of the IRGMP addresses these
priorities. It then addresses the specifics of plan implementation.

Key features of the IRGMP are the linkages that have been established among program
actions. These linkages transform a group of isolated measures into a coherent program
where the whole is greater than the sum of the parts. Linkages have been established by
emphasizing the objective of developing an integrated and regional approach. Specific
instances where individual activities have been linked to generate broader, more
complementary actions are discussed below.

8.1 Integration of Local, State and Federal Monitoring Activities

At present, a number of different agencies are responsible for different aspects of
groundwater monitoring in the subbasins. One of the recommendations of the IRGMP is to
continue the ongoing process of integrating local monitoring programs and improving access
to and management of groundwater data. Local, state and federal entities expected to be
involved in this process include DWR, USGS, Department of Health Services, and local
water agencies. The objective of the recommendation is to have a groundwater monitoring
and data management program that is comprehensive, efficient and provides data in a format
that is easy to access to facilitate rapid recognition of problems and to support good
management decisions. As a component of this management plan, a groundwater monitoring
plan was also developed to ensure adequate data is collected to track the effect of
implementation of BMOs.

8.1.1 Integration of Surface and Groundwater Operations

This linkage is at the heart of the IRGMP as it requires coordinated operation of surface and
groundwater resources to attain the various BMOs. Specific opportunities for integrated
surface and groundwater operations include development of recharge basins, increased use of
groundwater to respond to fluctuations in irrigation demand, and increased use of surface
water to meet growing municipal and industrial requirements, including the expansion of the
Modesto Regional Water Treatment Plant and its associated storage and delivery systems.

8.1.2 Integration of Groundwater Use and Surface Water Delivery

One of the important recommendations of the IRGMP focuses on the potential to link
optimization of groundwater use to surface water deliveries. This concept rests upon the idea
that MID and OID could reduce system spillage by managing their use of groundwater to
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respond to fluctuations in demands by irrigators. Use of wells enables water to be introduced
into the delivery systems close to the points of demand, thereby reducing the lag time
between points of delivery and points where water is introduced into the system in response
to changes in delivery orders. The benefits of using groundwater to fine tune surface water
deliveries may be further enhanced by making priority use of wells in high water table areas
to achieve flow augmentation. In this way, water supply and water table control benefits
could be achieved through implementation of one program.

Optimization of well field operations and linkage with the surface water deliveries further
integrates the districts’ water conservation, energy conservation, and water quality objectives
into the districts” daily operations by reducing operational spillage.

8.1.3 Integration of Water Management (MID and City of Modesto)

An example of collaboration between two local agencies has been the effort to supply surface
water from MID to the MRWTP. This reallocation has enabled the City of Modesto to
expand its capacity to supply treated water without requiring that the City expand pumping of
groundwater. MID’s ability to supply water to the City of Modesto has been supported by
innovative water management practices within MID that have enabled this reallocation to
take place without compromising service to other MID customers.

8.1.4 Integration of Water Quality Management for Both Surface Water and
Groundwater

Association members have cited declining groundwater quality as one of their major
concerns. Coordinated operation of pumps to contain groundwater contamination and
recharge of high quality surface water are among the management options available.

8.2 Local, Statewide, and Regional Priorities

8.2.1 Local Priorities

The overriding local priority for implementation of the IRGMP is satisfying regional and
local water management objectives as they are formulated through the development of
BMOs. Local BMOs are specific approaches for achieving water management goals
including groundwater supply, groundwater quality, and protecting against inelastic land
surface subsidence. Because they are presented within the context of a basin-wide plan, the
local BMOs illustrate the degree to which many of the local BMOs are common to more than
one of the participating agencies and implementation of local BMOs is best achieved through
cooperation among participating agencies.

Through their involvement in the development of the IRGMP, participating agencies have
demonstrated their conviction that the most effective approach to local water management is
through regional actions. Specific local BMOs are discussed later in this section.
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8.2.2 Statewide Priorities

Implementation of the IRGMP will enable the Association and its member agencies to
respond to a range of statewide water management initiatives. Key among these is the
increasing emphasis placed on agencies to develop integrated regional solutions to water
management problems and to coordinate the conjunctive management of surface water and
groundwater for sustainable water supply reliability and water quality in California.

Completion and adoption of the IRGMP will allow participating agencies to satisfy one of
the key prerequisites for grant funding through Chapter 8 of Proposition 50, the Integrated
Regional Water Management Grant Program. The integrated plan also frames specific water
management projects in the context of an integrated regional water management strategy.
Although the plan emphasizes groundwater management, elements of the plan address the
use of surface water supplies, water conservation, and water recycling and blending to meet
demands that have previously been met with groundwater. This integration of surface and
groundwater resources leads to a more comprehensive management of water supplies and
provides a lucid framework for compliance with state and federal water quality standards.

In particular, by promoting effective water use in the Modesto Groundwater Subbasin,
implementation of the IRGMP will:

= Increase California’s water supply reliability
=  Reduce conflicts among water users
=  Contribute to meeting Delta water quality objectives

= Assist in the implementation of Regional Water Quality Control Board Watershed
Management Initiatives Chapters, plans and policies

8.2.3 Regional Priorities

The IRGMP is an effort that recognizes that the most effective approach to managing a
basin’s water resources is an integrated plan that enlists the cooperation of the agencies
whose political boundaries match the basin’s physical boundaries. As noted above, the
IRGMP includes a number of regional BMOs that have been agreed upon by all of the
participating agencies. The overarching regional objective of the plan is to foster good
stewardship of the resources and to promote wise management of regional resources that
responds to regional and local BMOs. Providing reliable good quality water for the basin
water users is essential for the economic wellbeing and welfare of the citizens of the region.
Specific regional objectives include:

= Improve local water supply reliability

=  Protect the region’s groundwater resources
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Improve water quality
Foster prudent stewardship of water resources

Facilitate compliance with local, state, and federal water quality and public health
regulations

8.2.4 Basin-Wide Water Management Strategies

The regional water management actions support a comprehensive approach to managing
water resources in the Modesto groundwater basin. In particular, these actions provide a
framework for developing projects that advance the following water management strategies:

Increase local and regional water supply reliability and water use efficiency:
Management actions supporting conjunctive management, policy assessment, and
development of a basin-wide water budget will be key to the implementation of this
strategy.

Promote groundwater recharge and management: Actions encouraging the
identification of natural recharge areas and the evaluation of artificial recharge areas
will be used to implement this strategy.

Support water conservation: Development of a basin-wide water budget will be
used to identify water conservation opportunities. Management and optimization of
well field operations will be used to reduce spillage from irrigation distribution
systems. Support the urban water conservation programs and water metering
programs.

Implement watershed management programs: This strategy will be implemented
through policy assessment, identification of natural recharge areas and evaluation of
artificial recharge projects.

Promote water recycling: Management and optimization of well field operations
will provide the tools to recycle agricultural returns. Use of groundwater not
meeting some of the drinking water standards for landscape irrigation and blending
for agricultural use will further promote water recycling in the basin.

Foster conjunctive use. Conjunctive use will be the central management action that
serves as the cornerstone for most other activities. The most significant conjunctive
use project in the basin is the expansion of the Modesto Regional Water Treatment
Plant and its associated storage and delivery systems. This project will reduce
pumping by the City of Modesto, improve reliability, and allow the groundwater
level in the subarea to recover and reduce the movement of groundwater
contaminants. Actions addressing natural and artificial recharge, groundwater
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monitoring, well field optimization, and policy assessment will also contribute to
the planning and implementation of groundwater conjunctive use.

= Improve water quality: The water quality management, groundwater monitoring
and management, and conjunctive use projects (e.g., the expansion of the Modesto
Regional Water Treatment Plant and its associated storage and delivery systems to
increase surface water use) will improve groundwater basin water quality. Other
projects such as the optimization of well field operations will contribute to
improving water quality by reducing agricultural returns to the rivers and the Bay-
Delta estuary.

= Improve storm water capture and management: Actions supporting public health
programs and calling for capturing storm water in dry wells and in natural and
artificial recharge facilities will reduce storm water discharges.

Other regional water management elements such as provisions for recreation and river
restoration are addressed in planning documents prepared by the participating agencies.
Water transfer strategies are considered as in-basin projects to help agencies within the
Modesto subbasin meet their water needs. Other strategies such as desalting are not
applicable to the region.

8.3 Implementation Plan

The Implementation Plan presents specific management actions that enable the Association
to meet the BMOs. The overarching purpose of the BMOs and the associated management
action is to encourage a balance of surface water and groundwater use that will protect the
resources of the basin and maximize the reliable supply of high quality water to meet
municipal, agricultural, and industrial demands now and in the future. The BMOs reflect
issues that the participating agencies have recognized as jeopardizing the reliability or quality
of local water supplies; the management actions are designed to resolve these issues.

8.3.1 Basin-Wide Recommendations

The following management actions are put forth as recommendations for the implementation
of the BMOs:

=  Protection of natural recharge areas

= Development of a calibrated, three-dimensional, basin-wide groundwater model
= Feasibility evaluation of artificial recharge projects

= Management and optimization of well field operations

= |dentification and feasibility study of conjunctive use projects
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= Support of public health programs

= Water quality management

= Groundwater monitoring and subsidence monitoring program

=  Policy assessment

= Promoting coordination and cooperation between water entities

The first set of actions responds to basin-wide BMOs. These are followed by agency-
specific recommendations intended to support the implementation of each agency’s BMOs.

8.3.1.1 Identification of Natural Recharge Areas

Groundwater recharge has diminished because of the expansion of urban areas, and trends in
agricultural irrigation practices have reduced deep percolation of applied water. These trends
underscore the need to identify and map the remaining natural recharge areas and to use this
mapping to protect important sources of recharge. The objective is to develop specific
planning actions that offer varying degrees of protection, depending upon an area’s
significance as a source of recharge. Types of protection could include:

=  Programs to educate public and planning entities about the importance of protecting
recharge areas.

=  Pricing and incentive programs to encourage the continued use of surface water for
flood irrigation. Because irrigation of agricultural land is an important element of
recharge in the basin, pricing and incentive programs should be promoted.

The first step in implementing this management action would be to identify recharge areas
within the cities and the county, to develop a GIS-based map of natural recharge areas, to
inform planning entities of the importance of these areas, and to make recommendations for
the protection of these areas.

8.3.1.2 Development of a Basin-Wide Groundwater Model

To provide quantitative tools for water resource management in the Modesto groundwater
basin, a transient optimization groundwater flow model is being developed. This model can
be used to help identify the most effective ways to distribute groundwater pumpage, artificial
recharge, and surface water deliveries to meet management objectives during normal and
drought conditions. Further data collection and analysis are needed to complete the transient
groundwater flow model and develop optimization parameters for the analysis of conjunctive
use strategies.
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During Phases I and Il (Fiscal Years 2002 through 2005) of the Modesto groundwater basin
investigations, a “geologic model” and a steady-state regional groundwater flow model were
constructed. The geologic model currently consists of the conceptual understanding of the
relationship between geologic units in the subsurface (such as the Corcoran clay, the Mehrten
formation, and other marker beds), and a three-dimensional spatial interpolation model of
“percentage of coarse-grained sediments” was completed, using data from the texture
database.

Drilling and installation of multilevel monitoring wells at two sites, collection of continuous
core and borehole geophysical logs, installation of continuous monitoring devices, collection
of aquifer and slug test data to determine aquifer parameters, collection of borehole velocity
logs, and stratigraphic analysis of the newly collected core and cuttings data were performed
to address the primary data gaps identified in the interpretation of existing data. The regional
groundwater flow model was then updated with the new geologic and hydraulic information
obtained during Fiscal Year 2004. Currently, long-term data are being collected and
formatted for easy import into the transient flow model in preparation for calibration.

The tasks required to complete this work include the following:

=  Quantify Groundwater-Surface Water Interaction: Because the Modesto
groundwater basin is surrounded on three sides by major streams, it is expected that
changes in pumping stress will significantly affect stream flows. Quantitative data
on the interaction between groundwater and surface water are needed to constrain
the predictions from the groundwater flow model under scenario testing.
Reconnaissance monitoring of temperature and salinity will help identify locations
for more detailed data collection. Shallow monitoring wells and drive points will be
installed at three to five sites and instrumented for water level and temperature
monitoring. These data will be interpreted and used to develop parameters and
input to the groundwater flow model, using the new MODFLOW stream flow
routing package.

= Investigate Incised Valley Fill Deposit: An incised valley fill deposit identified
beneath the Modesto urban area constitutes a major pathway for groundwater flow
and contaminant transport and may enhance natural or artificial recharge in the
basin. Reconnaissance mapping of the known extent of the incised valley fill will
be followed by drilling, coring, well installation and monitoring, and
characterization of hydraulic properties of the incised valley fill sediments. The
more detailed data collected on the incised valley fill feature will be interpreted
using stratigraphic modeling and incorporated directly into the groundwater flow
model.

= Extrapolation of Process-Level Water Quality Findings to Regional Scale:
Additional wellbore flow and depth-dependent sampling will be done at selected
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locations throughout the basin. Flow data will be used to improve the regional
groundwater flow model. A suite of water quality samples will be collected to
evaluate sources and movement of water in the subsurface, including major ions,
nitrate, trace elements, and isotopes.

= Groundwater Flow Model Transient Calibration: The results of the
groundwater-surface water interaction and incised valley-fill deposit aspects of the
investigations will be incorporated into the transient model. The transient datasets
collected and organized during the last phase of the investigation will be input to the
groundwater flow model using the new “farm” package developed for MODFLOW.
This package allows the enhanced use of variables in computing crop demands and
allows both semi-routed and fully routed surface water diversions. The model will
be “nested” within the recently updated USGS Central Valley model to provide a
regional context for the local model. This will reduce the uncertainty along the
boundaries and in parts of the model where transient data are unavailable (south of
the Tuolumne River).

= Development of Optimization Parameters and Scenario Testing: Following
calibration of the transient groundwater flow model, the USGS will work with the
Association to develop the objectives and parameters for optimization. Depending
on what optimization parameters are selected, this may require the collection of
additional data to include these variables in the groundwater flow model. Following
the development of the parameters, the model will be used to perform scenario
testing in close communication with Association needs.

= Continued Water Level Monitoring: Continuous water level data will be
collected in the newly drilled monitoring wells and the data will be input into the
USGS’s NWIS database.

The Association and the USGS staff will conduct quarterly reviews to discuss progress and
results and to address any issues that have come up during that quarter.

Preliminary interpretations will be shared with the Association at quarterly meetings. A
report documenting the transient groundwater flow model will be completed by the end of
Fiscal Year 2008 and a final report on optimization and scenario testing will be completed by
the end of Fiscal Year 2009.

8.3.1.3 Feasibility Evaluation of Artificial Recharge Projects

The basin-wide water balance, described above, will reveal whether the basin is in overdraft
and will illustrate trends in the balance between groundwater recharge and groundwater use.
If the water balance demonstrates either that the basin is in overdraft or is likely to fall into
an overdraft condition in the near future, two broad options are available for sustaining and
protecting basin recharge. The first option is a program to maintain natural recharge by
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protecting natural recharge areas; the second is the augmentation of natural recharge through
an artificial recharge program.

The evaluation of artificial recharge projects will begin with the mapping of potential
recharge sites, which will build on the mapping of natural recharge sites described
previously.

The enhanced recharge management action will also develop in-lieu recharge projects.
These projects would look at opportunities to reduce groundwater demand by supplying
surface water to areas now served by groundwater. Such projects could include incentives
for OID and MID irrigators to continue to receive surface water, investigations of annexation
options to expand the MID and OID service areas, and water conservation programs or other
approaches to ensure the districts” capacity to serve expanded areas. In addition, this
management action would continue to support the development and expansion of conjunctive
use projects in urban areas with poor groundwater quality (i.e., supplement the City of
Modesto’s water supply with additional surface water in order to reduce its reliance on
groundwater, improve groundwater levels, and reduce the movement of contaminants in the
basin) as well as program to evaluate the potential for storm water recharge.

8.3.1.4 Management and Optimization of Well Field Operation

A component of improved groundwater management is the optimization of well operations to
accomplish specified management objectives. For example, each well in a well field can be
instrumented and controlled so that the group of wells is operated to meet single or multiple
objective functions. Examples of typical objective functions are:

= Minimizing the overall costs of pumping

= Maintaining groundwater levels within specified ranges

= Reducing or eliminating well interference where appropriate
= Avoiding the migration of contaminant plumes

= Controlling pumping into irrigation canals in response to delivery and cutoff orders,
hence creating opportunities to conserve water by reducing spillage

In addition, well field optimization would support managing the quality of discharged water
to be blended with surface deliveries. For example, MID pumps water from the shallow
aquifer and blends it with surface water for delivery to agricultural water users. Similarly,
urban wells can be used to deliver water to agricultural users when the urban wells fail
drinking water standards. The agencies within the basin could evaluate an expansion of the
blending program in order to lower the high groundwater table and improve downstream
water quality.
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Similarly, wells could be optimized and controlled to manage pumping of high nitrate
groundwater as a source of irrigation supply.

8.3.1.5 Identification and Feasibility Study of Conjunctive Use Projects

Many of the management actions described above can be viewed as components of a broader
conjunctive management program. The goal of this program would be the development of an
integrated approach to balancing surface and groundwater use to support the BMOs.
Implementation of a conjunctive management strategy may involve reduced groundwater
pumping in some parts of the basin and broad controls on pumping to meet groundwater
level BMOs.

8.3.1.6 Support of Public Health Programs

Well construction and demolition standards are designed specifically to protect groundwater
quality. Management actions to assist local agencies in complying with public health
standards include the following components:

= Installation of sanitary well seals on all new wells in accordance with the California
Well Standards

=  Abandonment of wells in accordance with the California Well Standards

This management action will be particularly valuable in unincorporated areas not served by a
water purveyor.

8.3.1.7 Water Quality Management

The protection of groundwater quality is an increasing concern because the basin’s
population is growing. This management action would proceed by conducting a detailed
geologic assessment of the basin that would focus on the areas with poor water quality and
identify the sources of the contaminants. This assessment would result in coverage on a GIS
system for mapping recharge areas and would be used to develop strategies to control the
migration and movement of poor quality water into and throughout the basin.

8.3.1.8 Groundwater Monitoring and Subsidence Monitoring Program

Groundwater monitoring and analysis and the archiving of collected data are needed to
implement several of the recommended management actions (e.g., conjunctive management
and optimized operation of well fields). In addition, groundwater monitoring will be needed
to meet the reporting requirements of the plan. The Association is developing a database to
facilitate the storage, retrieval, and archiving of groundwater data. Monitoring data will be
important in the development and calibration of the basin-wide groundwater model that will
be used to evaluate the effects of proposed projects and management actions.
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The Association plans to monitor and measure the rate of inelastic land surface subsidence
within the basin. Given the ongoing efforts by Association members to prevent groundwater
overdraft and conditions that might lead to subsidence, it appears unlikely that the
insignificant subsidence that has occurred historically within the basin will be accelerated.
However, the Association plans to monitor and document any future changes in land surface
elevations and, if inelastic subsidence is observed, may recommend necessary actions to
member agencies.

8.3.1.9 Policy Assessment

Several of the technical management actions introduced above have clear policy
requirements and implications. For example, effective protection of natural recharge areas
will require coordination and communication with entities responsible for land use policies.
Similarly, annexations to expand agencies’ service areas as part of an in-lieu recharge
program presume clear policies regarding annexation and a process to evaluate the impacts of
annexation on groundwater levels and groundwater quality.

The development of consistent policies would be assisted by a regional groundwater forum
such as the Association. The purpose of this forum would be to foster coordination and
cooperation among participating agencies to manage the Modesto Subbasin and to provide a
framework for the formulation of regional projects and programs for the protection and use
of subbasin water resources.

For example, given the mutual concern of agencies within the basin regarding the
preservation of natural recharge areas and the protection of these areas from pollutants, local
agencies could work through the forum to inform one another about land use practices that
may contribute to groundwater degradation and the importance of reducing the occurrence of
these land use practices.

Similarly, the forum could assist in the formulation of basin-wide water conservation
measures including incentive programs, water audits, water metering programs and other
measures to reduce demand on the basin.

8.3.1.10 Promoting Cooperation and Coordination Between Water Entities

The Association will continue to coordinate water management activities within the basin
and to work cooperatively for implementation of agreed-upon BMOs. The Association will
also develop an outreach and educational program to engage other water interests for
management of the basin. One example of such outreach will be working cooperatively with
industrial water users to improve water levels and water quality in the basin and to reduce
localized well interference issues.
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8.3.2 Area-Specific Recommendations

The following recommendations for management actions are intended to respond to the
specific objectives of each of the management areas.

8.3.2.1 City of Modesto

Groundwater Quality Protection. The foundation of groundwater management is a good
understanding of an area’s hydrogeology. This project would analyze the transport of
contaminants using wellbore velocity profiling and depth-dependent sampling in areas of
known groundwater quality problems.

The well field management and optimization program described above would be valuable for
managing pumping to reduce or eliminate contaminant movement into and within the basin.
The well field management program would include well design criteria detailing the proper
spacing and screening of wells to manage groundwater pumping and the movement of
contaminants. It could also provide guidance and information needed to avoid siting new
wells in areas of known poor water quality.

Groundwater Quality Treatment. The City of Modesto plans to study methods to improve
the quality of water pumped from wells that currently experience groundwater quality issues.
This investigation would determine, case-by-case, the most economical and effective
treatment method for a domestic supply well, based on its location and the type of treatment,
such as ion exchange or blending with treated surface water.

Groundwater Levels. To maintain groundwater levels, the City of Modesto plans to work
with other planning entities to identify, encourage, and promote measures to protect
groundwater recharge areas. The City and other members of the Association have agreed to
evaluate the feasibility of groundwater recharge and conjunctive use projects, including the
development of artificial recharge areas, in-lieu recharge projects, and surface water-
groundwater exchange programs. Implementation of surface water-groundwater exchange
programs will entail:

= Increased water treatment capacity and use of surface water to augment
groundwater supplies

= Development of exchange programs to mix groundwater of marginal quality with
surface water for delivery to agricultural users, golf courses, parks, and other open
space areas in exchange for a surface water supply for the City of Modesto

Water Conservation and System Improvement. The City of Modesto, under its Urban Water
Management Planning function, will implement water conservation and metering
opportunities to increase water use efficiency in its service area.
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8.3.2.2 Modesto Irrigation District Management Area

MID plays a major role in the groundwater and surface water management of the Modesto
Groundwater Subbasin. MID and TID operate Don Pedro Reservoir and bring surface water
for agricultural and urban uses to the basin.

Development of a system-wide well field optimization program would assist MID in
managing groundwater levels, protecting groundwater quality, and managing its energy
usage. Conjunctive management actions would enable better control of its surface water and
groundwater resources, including the exportation and treatment of additional surface water
supplies from MID to the City of Modesto to reduce groundwater pumping.

The City of Modesto and MID should work cooperatively to protect the City of Modesto’s
management area from potential overdraft and the movement of contaminants to the basin
and to continue to develop a water exchange program that mixes City-pumped groundwater
of marginal quality (as potable water) with surface water and delivers it for agricultural use
and to golf courses, parks, cemeteries, and other open space areas in exchange for surface
water delivery to the City of Modesto.

MID should also evaluate the feasibility of an expanded blending program and the use of
shallow water acquired for delivery to agricultural water users.

8.3.2.3 City of Oakdale Management Area

The City of Oakdale relies solely on groundwater for its water supply. The City’s goal is to
protect its groundwater levels and quality for a sustainable water supply for its citizens.

Groundwater Levels. The City operates nine wells, two of which were recently constructed.
Water levels in some wells are impacted by the production wells at the Hunts and Hershey
industrial plants. To protect its groundwater levels, the City could pursue the following
options:

= Participate in a well field management and optimization program to determine how
its wells can be operated to maximize production, while minimizing the impact from
the other wells

=  Work with plant managers to minimize impacts during the City’s peak water
demand period and encourage industrial water conservation

= Work cooperatively with other water entities in the basin to promote and implement
conjunctive management programs

=  Work cooperatively with other agencies to identify and develop groundwater
recharge projects
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Groundwater Quality Protection. In the area of groundwater protection, the following actions
are recommended for compliance with local objectives:

= Construct a sanitary seal on all new wells and work with other groundwater users
within the management area to ensure proper well construction methods are used for
all new wells

=  Abandon wells within the management area in accordance with the Stanislaus
County well abandonment ordinance

= Regularly monitor wells adjacent to industrial areas to detect any potential water
quality degradation, and if degradation is detected, consult with the Regional Water
Quality Control Board to encourage the implementation of necessary steps to
control the migration of poor quality water

8.3.2.4 City of Riverbank Management Area

Groundwater is the only source of water for the City of Riverbank. Currently, groundwater
levels and water quality are stable within this management area. To protect the groundwater
quality of the management area, the City can take the following actions:

= Develop a monitoring program to ensure that there is no contamination from local
industrial facilities. If water quality degradation is detected, consult with the
CVRWQCB to encourage the implementation of actions to control the migration of
poor quality water in the basin.

= To address its concerns about the operation of a future recharge project and the
quality of water used for recharge, work with other water agencies within the basin
to ensure that the future recharge project operation will not compromise
groundwater quality in the Riverbank management area.

8.3.2.5 QOakdale Irrigation District Management Area

The OID management area is divided between the Modesto Groundwater Subbasin and the
East San Joaquin Groundwater Subbasin. About 60 percent of the OID management area is
within the Modesto Groundwater Subbasin. However, the issues of the management area
north and south of the Stanislaus River are similar and recommended management actions
apply to the entire management area. Urbanization within and around the management area
has increased groundwater production and the potential for future overdraft. Recommended
management actions for OID include:

= Participating in well field management and optimization program to actively
manage groundwater production to meet OID’s groundwater and energy
management objectives.
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= Investigating the feasibility of developing conjunctive use and groundwater
recharge projects. Determining if groundwater recharge is a viable option to reduce
the falling water table within the management area.

=  Promoting programs and actions that protect recharge areas within the management
area.

= Evaluating the potential benefits of the annexation of adjacent farmland, which
relies on groundwater, and its conversion to surface water as part of an in-lieu
recharge program. Assessing the effects of this program on aquifer levels and water
quality.

= Investigating the impacts of upstream urban or agricultural development on water
quality and groundwater levels within OID service area.

8.4 Data Management

To manage the basin’s groundwater resources, the Association member agencies regularly
exchange information and arrange for uniform groundwater data collection and monitoring to
better understand the groundwater basin. In 1998, the Association developed a data
collection protocol to standardize the data collection procedures among the member agencies.
Data are collected in a coordinated fashion biannually. A copy of the current data collection
protocol is provided in Appendix C.

Data management practices already initiated by the Association and its member agencies will
be expanded and strengthened during implementation of the IRGMP.

8.5 Annual Implementation Report

Each year, the Association will prepare a report describing the progress made in
implementing management activities and the effects of these activities on meeting basin-wide
and local management area BMOs. The report will include maps of spring and fall
groundwater elevations and tabular summaries of ongoing management actions. The report
narrative will present details of implementation activities and describe developments in the
basin that are not part of the groundwater management plan implementation but that impact
groundwater conditions in the basin (e.g., hydrologic conditions, siting of new industrial
facilities, newly identified contaminant plumes).

8.6 Financial Planning for Recommended Actions/Project
Implementation

Progress toward the implementation of the IRGMP is contingent upon securing funding to
complete the program. Two avenues that are available for funding are grant funding and
funds generated internally by the Association members.
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8.6.1 Grant Funding

Identified grant funding opportunities include the following:

U.S. Bureau of Reclamation Challenge Grant Program — The FY 2005 Challenge
Grant Program is expected to be better funded than was the FY 2004 program (the
program’s initial year) and the goals of the FY 2005 program are expected to
encourage water conservation and judicious water management.

CALFED/DWR Water Use Efficiency — This program provides grants for urban and
agricultural water conservation projects.

AB 303 Local Groundwater Assistance Program — This DWR-administered
program funds groundwater data collection, modeling, monitoring and management
studies, basin management and development of information systems. AB 303 is a
potential source of funding for a range of management actions.

Chapter 8 of Proposition 50, Integrated Regional Water Management Grant
Program (administered jointly by the State Water Resources Control Board and
DWR) — This chapter funds integrated water management projects that support
water quality and water supply security objectives. Chapter 8 is well suited for
funding conjunctive management actions.

Agricultural Water Quality Grant Program — This program, administered by the
State Water Resources Control Board, supports baseline monitoring,
implementation of management measures, demonstration projects, and effectiveness
monitoring. This program has been identified as a potential source of funding for
actions that reduce the volume, improve the quality, or control the timing of surface
water discharges (such as using groundwater to reduce lateral spillage).

8.6.2 Revenues Through Increased Water Rates

Revenue generated internally by local agencies from the sale of water and power is a second
source of funding available for implementation of the plan. Internally generated revenues are
important because they are controlled by the member entities and represent a local
commitment to plan implementation and establishment of the BMOs. Local financial
support is often required by grant programs and by other sources of outside financing.
Therefore, while local support may be a factor agencies weigh in establishing budgets and
reviewing rates, the willingness of local agencies to contribute to plan implementation is
likely to aid agencies in their acquisition of outside funding. Successful pursuit of grant
funding will, in turn, enable ratepayers to increase the benefits of their investment.
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8.7 Periodic Review of the Integrated Regional Groundwater
Management Plan

In addition to the annual reports of implementation progress, there is a need to periodically
review and, if necessary, refine the IRGMP. These reviews would be scheduled at five-year
intervals and would concentrate on analyzing information presented in the previous annual
reports and consolidating the observations of local water managers. The reviews would
identify areas where the plan has been successfully implemented as well as areas where
deficiencies were apparent. In areas where implementation has proceeded satisfactorily, the
plan revision might include increasingly detailed information regarding the specifics of
implementation. In areas where progress was less than anticipated, approaches would be
discussed to either bring implementation of specific actions back on track or to change course
and focus efforts on other actions believed to have a higher likelihood of success.

8.8 Schedule and Implementation Sequence

The Regional Water Management Group discussed in detail the prioritization of project,
programs, and strategies. The result of the discussions was the identification of phases
instead of a specific priority list. Implementation of the actions recommended in the IRGMP
is scheduled in three phases:

= Phase I-Near Term Projects: These projects are intended to be implemented
within the next three years and include:

e Management of the well fields: A decision support system to assist the districts
to optimize groundwater production from their well fields, based on a set of
established objectives.

e Increase treatment, storage, and distribution capacities and improve system
reliability for the City of Modesto.

e Additional water blending projects: To help agencies meet their water quality
objectives while increasing the beneficial use of groundwater.

e Water conservation projects, including agricultural and urban water
conservation projects, and residential water metering programs.

e Identification of conjunctive use project concepts
e Rockwell monitoring program
e Wellhead treatment and remediation projects

e Development of a calibrated, three-dimensional groundwater model of the basin
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Phase 11-Mid-Term Projects: These projects are planned for implementation from
four to seven years:

Identification of groundwater recharge areas.
Implementation of wastewater treatment and capacity enhancements.
Development of conjunctive use projects.

Development of the in-lieu recharge projects, including evaluation of
annexation options to reduce groundwater pumping.

Ongoing development, enhancement, and optimization of the basin-wide
groundwater model.

Development of a basin-wide database.

Continue water metering implementation and demand management programs.

Phase Il11-Long-Term Projects: These projects are scheduled for implementation
beyond seven years in the future and include:

Installation of subsidence monitoring station if needed.
Water exchange program.
Update water budget.

Feasibility evaluation of artificial recharge projects.

Other water management actions may continue throughout the planning horizon, including:

Association monthly meetings

Preparation of annual progress reports

Groundwater monitoring and data sharing

Coordination and cooperation with water entities, neighboring basins, and state and
federal agencies

Periodic review of groundwater monitoring and groundwater management
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e e CITY OF OAKDALE PUBLIC WORKS DEPARTMENT
ol DALE 455 South Fifth Avenue e Oakdale, CA 95361 e Ph: (209) 845-3600 e Fax: (209) 848-4344

oA

PUBLIC WORKS

NOTICE OF INTENTION TO ADOPT
URBAN WATER MANAGEMENT PLAN

The City of Oakdale intends to adopt an Urban Water Management Plan in conformance with the
Urban Water Management Planning Act. This plan has been designed to ensure the efficient use
of available water supplies, evaluate current and projected water supply reliability, describe and
evaluate demand management measures, and provide water shortage contingency plans as
required by the Act.

SUBMITTAL OF COMMENTS

The public is invited to comment on the draft Urban Water Management Plan. Comments must
be received by 3:00 pm December 29, 2008. Any interested party may submit comments to:

Anthony Smith

Oakdale Public Works

455 South Fifth Avenue
Oakdale, CA 95361

Fax: (209) 848-4344

Email: asmith@ci.oakdale.ca.us

PUBLIC HEARING

A public hearing will be scheduled after the close of the public comment period.
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IN THE CITY COUNCIL
OF THE CITY OF OAKDALE
STATE OF CALIFORNIA
CITY COUNCIL RESOLUTION 2009-14

RESOLUTION OF THE CITY OF OAKDALE CITY COUNCIL
ADOPTING THE 2009 URBAN WATER MANAGEMENT PLAN

THE CITY OF OAKDALE CITY COUNCIL DOES HEREBY RESOLVE THAT:

WHEREAS, the Urban Water Management Planning Act of 1983 requires each
water provider that serves 3,000 or more customers to develop an Urban Water

Management Plan; and

WHEREAS, this document will serve as an important planning tool for the water
department; and

WHEREAS, this document will help the water department continue to provide
high-quality drinking water to the residents of Oakdale; and

WHEREAS, comments of the draft 2009 Urban Water Management Plan were
solicited from the public and interested agencies and no comments were received; and

WHEREAS, the City Council reviewed the proposed 2009 Urban Water
Management Plan at a regular meeting on February 2, 2009; and

NOW, THEREFORE, BE IT RESOLVED that the CITY COUNCIL hereby adopts
the 2009 Urban Water Management Plan.

THE FOREGOING RESOLUTION IS HEREBY ADOPTED THIS 2™ DAY OF
FEBRUARY, 2009, by the following vote:

AYES: COUNCIL MEMBERS: Brennan, Dunlop, Jackson, Morgan
NOES: COUNCIL MEMBERS: None

ABSENT: COUNCIL MEMBERS: Hanson

ABSTAINED: COUNCIL MEMBERS: None

~Fratld Qoo

Farrell Jackson, Mayor

ATTEST:

Nancy Lillyl City Clerk
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ARTICLE VI. WATER CONSERVATION PROGRAM.

Sec. 35-47. Purpose.

The purpose of this article is to provide a comprehensive water conservation
program through limitations on water usage and through public education. Landscaping
systems shall be properly designed, installed, maintained, and operated to prevent the
wasting of water. The use of drought tolerant landscaping shall be encouraged. Serving
water in restaurants only upon customer request shall be encouraged. (Ord. No. 982.)

Sec. 35-48. Water waste not permitted.

Water service customers shall not be permitted to waste water.

€)) Acts constituting water waste shall include, but shall not be limited to, any
of the following acts:

1) Failure to comply with the following schedule when watering
lawns, plants, or garden, or using outdoor water for other purposes:

a. No lawn/garden watering, or other outdoor use will be
allowed between the hours of ten a.m. to seven p.m. every day.

b. Dwellings or establishments with odd numbered street
addresses shall use outdoor water only on Mondays, Wednesdays, Fridays and
Sundays.

C. Dwellings or establishments with even numbered street
addresses shall use outdoor water only on Tuesdays, Thursdays, Saturdays and
Sundays.

(2) Watering lawns or gardens such that excess water leaves the
property or area being watered,;

(3) Watering outdoor landscaping while raining;

(4) Washing vehicles, equipment or boats, during restricted days or
hours; and/or using hoses without automatic shut-offs;

(5) Hosing down of concrete or asphalt curbs, gutters, sidewalks,
driveways or slabs;

(6) Having leaky faucets or plumbing fixtures on the premises. (Ord.
No. 982.)

Sec. 35-49. Administration of program--Penalties.




(@) Should the department of public works determine that any water service
customer, or person using the water services with the consent of the customer, has
committed acts which constitute the wasting of water as provided herein, the water
service customer shall be served, either personally, by mail, or by posting at the
residence or business premises of the customer, with a Notice of Ordinance Violation
stating the acts or conduct which constitute the wasting of water, and notifying the
customer of the penalty fees assessed for further violations.

(b) Should a water service customer, or person using the water services with
the consent of the customer, violate the provisions of this article regarding water
wasting, after being served with two Notices of Ordinance Violation, then such water
service customer shall be served with a Notice of Intention to Impose a Fee for Water
Wasting. Said notice shall:

1) Identify the date, time and circumstances of the violation.
(2) State the amount of the fee to be imposed.
3) Advise the customer of his appeal rights as provided herein.

The Notice of Intention to Impose a Fee for Water Wasting shall be served in the
same manner as the Notice of Ordinance Violation as provided herein.

(©) There shall be assessed to the water service customer's account a
penalty fee in the sum of fifty dollars for a first violation within one year after being
served with the Notice of Ordinance Violation. A second violation within said one year
period shall result in a penalty fee of seventy-five dollars; and upon a third such violation
within the one year period a penalty fee of one hundred dollars shall be assessed. Any
additional violations within the one year period shall be assessed at two hundred dollars
each.

(d) A water service customer shall have the right to appeal either the Notice
of Ordinance Violation or the imposition of any penalty fee assessed to his account for
water wasting. The appeal hearing shall be held before the director of public works or his
designee, who shall make the final administrative determination regarding the matter.
The customer shall be allowed to present such withesses and evidence as he may
desire and may be represented by an attorney or other representative of his choosing.
The city may be represented by the city attorney or his designee.

The water service customer must request an appeal hearing in writing within
fifteen days from the date of service by the Notice of Ordinance Violation; or in the case
of the imposition of a penalty fee, within fifteen days of the service of the Notice of
Intention to Impose a Fee for Water Wasting. The request for hearing shall be addressed
to the director of public works and shall be deemed served only when received by the
city. Failure to properly serve the request for hearing within the fifteen day period shall
be deemed a waiver of the right to appeal the matter and the penalty fee will be
assessed against the customer's account.

The hearing officer shall give written notice by mail to the water service customer
of the date and time of the appeal hearing, which hearing shall be held not sooner than



ten days from receipt of the request for hearing and not longer than thirty days. The
decision of the hearing officer shall be final. If the violation is upheld, the penalty fee
shall be assessed to the customer's account.

(e) Any water service customer without a water meter who has been
assessed three or more penalty fees within a one year period may be required to install
a water meter upon the premises and the customer shall be required to pay the
reasonable cost of the water meter and its installation.

() Failure of any water service customer to pay the penalty fees imposed as
provided herein or to pay for the cost of a water meter and its installation as required
shall be grounds to discontinue water service until compliance is obtained.

(9) The city council does hereby designate the water supervisor, any
maintenance worker assigned to the water division of the Oakdale Public Works
Department, and any water conservation officers appointed by the director of public
works as the persons authorized to investigate violations and to serve any notices
required by the provisions of this Article VI. (Ord. No. 982.)
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@ APPENDIX D

IN THE CITY COUNCIL
OF THE CITY OF OAKDALE
STATE OF CALIFORNIA
CITY COUNCIL RESOLUTION 2008-__

RESOLUTION OF THE CITY OF OAKDALE CITY COUNCIL
AUTHORIZING THE PUBLIC WORKS DIRECTOR TO IMPLEMENT AN
EMERGENCY WATER SHORTAGE AND CONSERVATION PLAN

THE CITY OF OAKDALE CITY COUNCIL DOES HEREBY RESOLVE THAT:

WHEREAS, the City of Oakdale places great importance on continuing to
provide its residents with clean and safe drinking water; and

WHEREAS, the City currently faces a shortage of water; and

WHEREAS, in order to provide clean and safe drinking water to the residents
of Oakdale it is necessary to implement an emergency water shortage and
conservation plan ; and

WHEREAS, the Public Works Department is in a unique position to help
alleviate some of the problems associated with a water shortage; and

NOW, THEREFORE, BE IT RESOLVED that the CITY COUNCIL hereby
authorizes the Public Works Director to implement an emergency water shortage
and conservation plan in accordance with the Chapter 35 of the Oakdale Municipal
Code to be reviewed every month by the Council until such emergency shortage
ends as declared by the City Council.

THE FOREGOING RESOLUTION IS HEREBY ADOPTED THIS DAY
OF , 2008, by the following vote:
AYES: COUNCIL MEMBERS:
NOES: COUNCIL MEMBERS:

ABSENT: COUNCIL MEMBERS:
ABSTAINED: COUNCIL MEMBERS:

Farrell Jackson, Mayor
ATTEST:

Nancy Lilly, City Clerk
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Water Shortage Contingency Plan

Step 1: Stages of Action

Livermore Municipal has made some minor changes for this 2005 update of the Water Shortage Contingency
Plan. The basic plan continues to be similar to the plan adopted in 1991 and updated in 1996. The 2005
update follows the new State Guidebook formats that were prepared by the Department of Water Resources in
January 2005. This water shortage plan includes new information about changes since 1996, but does not
rescind the prior plans. The four major stages of action are shown in Table A below. Each stage will show a
shortage, a demand reduction goal, and a program type.

Water Supply Shortage Stages, Conditions, and Restrictions - Table A

Stage Shortage Demand Reduction Goal Type Program
Stage | 0% 0% reductions No Restrictions
Stage |l 0-25% 25% reduction Voluntary or Mandatory
Stage llI 25 - 35% 35% reduction Voluntary or Mandatory
Stage IV 35-50% + 50%+ reduction Voluntary or Mandatory

Priorities for use of available water, based on California Water Code, Chapter 3 and community input are:

Health & Safety - interior residential and fire fighting

Commercial, Industrial & Governmental - maintain jobs and economic base
Annual Crops - protect jobs

Existing Landscaping - especially trees and shrubs

New Demand - projects without permits when shortage declared

gk~

If there is a supply shortage, the initial reduction would be in the Stage Il range or 0 - 25%. This category
would most likely be used to handle a shortage during the peak summer demands from May to September. If
the water supplies are reduced greater than 25%, the Stage Il declaration would be made. If the conservation
level was not attained on a voluntary basis, a mandatory declaration would have to be made. If additional
water conservation is necessary, a Stage IV level will then be implemented. As was the case with the Stage |
declaration, the water customers will be first given a chance to attain the 50% reduction on a voluntary basis.

If the voluntary 50% reduction is not attained, a mandatory reduction will be required. Any increased level of
conservation will only be made after all of the efforts are exhausted at the prior level.

Supply Shortage Triggering Levels:

Zone 7 has a number of additional sources of supply since the 1995 plan. The three old sources — State
Water Project (SWP), Arroyo Valle Water Rights, and local groundwater are now enhanced by six water
transfer amounts. These were discussed in Section 2. At this time, the only anticipated shortages would be
from the SWP and local runoff. Depending on the amount of reduction from the SWP, up to 75% reduction
can be made up by increased pumping of the existing groundwater wells. For reductions in excess of 75%,
the water transfer amounts can be called into play. These details are explained in great detail in Zone 7’s
UWMP. According to current information, Livermore Municipal’s water source is more secure today than in
1995. Conservation stages may be triggered by a shortage or a catastrophic situation. Shortages may trigger
one stage at any time, but most supply reductions will have taken place by May 1% of each water year. The
specific criteria for triggering the City’s conservation stages are in Table B below and include the need of Zone
7 to make a finding for reduced water deliveries. Once an announcement is made for reduced deliveries,
Livermore’s City Council will adopt a resolution setting the appropriate stage of water conservation.
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Water Supply Triggering Levels (Normal Supply 7,108 AF for 2005) - Table B

Stage Percent Reduction Needed Water Shortage “Trigger”
I No Reduction Required None
I 0 to 25 percent supply reduction Supply reductions totaling up to 1,777 AF
" 25 to 35 percent supply reduction Supply reductions totaling between 1,777 and 3,554 AF
v 35 to 50%+ percent supply reduction Supply reductions totaling 3,554 AF or more

Step 2: Estimate of Minimum Supply for Next Three Years

Due to excellent planning by Zone 7 and the four water retailers, there does not appear to be a three year
period that the potential supply will not match the anticipated demand. See Table C below.

Three Year Estimated Minimum Water Supply -AF/Y - Table C

Source Normal 2006* 2007* 2008*
Zone 7 Water Agency 7,108 5,331 4,620 3,554
Possible % Reduction 0% 25% 35% 50%
Per Zone 7 UWMP 7,108 7,370 7,594 7,819

* 3 Driest Year Period — 1990-1992

Step 3: Catastrophic Supply Interruption Plan

As shown below, there are a number of incidents that can cause a catastrophic supply interruption. The
easiest to plan for is the regional or area power outage. Other supply interruptions could be caused by an
earthquake or large scale water leaks. The large water leaks can be in three important locations. The first can
be between the SWP and Zone 7. The second can be a Zone 7 pipeline to the City and the third can be a
Livermore Municipal major supply line. Flooding was an emergency that was considered, but was determined
to be not entirely possible. The only flooding scenario that was possible was the failure of the Lake Del Valle
Dam. The failure of the dam and associated flooding would still not affect Livermore Municipal’s water
facilities, only those of our neighbor California Water Service. If flooding occurred in their service area, we
could assist them through our three emergency interconnections.

Preparation Actions for a Catastrophe

Possible Catastrophe Summary of Actions
Regional Power Outage | All major pumping stations have emergency generators. Control center also backed up.
Earthquake All responses would be per our Emergency Action Plan.
Water Supply Outage Reduced consumption mode. Reassess on a regular basis depending on size of outage.

Regional Power Outage — Three of Livermore Municipal’s four pump stations have emergency generators for
power outage situations. The fifth station that is under construction will also have an emergency generator
when completed. The water telemetry center at the wastewater treatment plant also has emergency backup
power.
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Earthquake — Livermore Municipal Water in our Emergency Action Plan addresses earthquakes as possible
emergency situations. In this action plan most of the earthquake related possibilities have been discussed and
taken into consideration.

Water Supply Outage — Depending on information from Zone 7, Livermore Municipal would immediately put
one of the emergency plans into action. If the South Bay Aqueduct (part of SWP) was damaged, it is possible
that a limited amount of water would be available in the Patterson Pass Treatment Plant fore bay and
additional water could be taken from Lake Del Valle. If a Zone 7 pipeline was damaged, water could be
networked around the valley and around the leak. These possibilities and more are outlined in Zone 7’s
UWMP, page 54. If a Livermore Municipal pipeline was damaged or leaking, an alternate supply path would be
created through the supply network.

Step 4: Prohibitions, Penalties, and Consumption Reduction

The City adopted a Water Conservation Plan that addressed the “No Waste” aspect in 1991, updated in 1996,
and is currently in effect in 2005. Even though the plan is always in effect, a level of conservation higher than
Stage | is not enacted until a water shortage declaration by Zone 7. See Appendix A for the specific plan.

Mandatory Prohibitions

Under Livermore Municipal’s conservation plan, none of the items listed in the plan are mandatory. If the level
of conservation needed is not attained by a single customer, business, or area, additional conservation
assistance such as flow restrictors may be installed if needed. Additionally, if all of the available conservation
measures are undertaken and the conservation level is still not attained, a finding is made that converts the
voluntary measure into a mandatory measure.

Consumption Reduction Methods

All of the consumption reduction methods approved for Livermore Municipal are listed in the Water
Conservation Plan in Appendix A.

Penalties and Charges

The greatest penalty currently available is a financial one. The first finding for necessary water conservation
could be at a Stage I, Stage Ill or a Stage IV level. At these advanced stages, the cost for none essential
water increases greatly over the normal Stage | rates. Livermore Municipal’s current Stage | declining block
rate schedule is in the following table (as of 7/1/04). For the current rates for Stages Il, lll, or IV, check
Resolution 2004-119 in Appendix A which shows all four conservation stages and rates.

Current Stage | Rate Structure (normal)

Tier Rate Tier Rate

Residential Commercial

0 - 500 cubic feet $ 1.671/HCF 0 - 5000 cubic feet $ 2.004/HCF
500 - 3500 cubic feet $ 2.004/HCF All over 5000 cubic feet $ 3.101/HCF
All over 3500 cubic feet $ 3.101/HCF

Public Agency
All water used $ 2.004/HCF

Service may be terminated to any customer who knowingly and willfully violates any provision of this Water
Shortage Plan or the Water Use Reduction Plan. If a customer exceeds the allotted usage (as defined in the
Reduction Plan) for three consecutive billing periods, the City may install a flow restrictor at the water meter
which reduces the water flow to the customer as outlined in the monitoring section of the Plan and as follows:

Third consecutive and subsequent consecutive violations:
The City may install a flow restricting device of 5 gallons per minute capacity for residential and a 20
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gallon per minute capacity for commercial services for a period of seven days. The customer must
pay a flow restrictor installation and removal charge of $100 before the normal service will be restored.

Step 5: Analysis of Revenue Impacts of Reduced Sales during Shortages

In 1991, the City (Livermore Municipal) adopted a Water Use Reduction Plan. When this Reduction Plan was
adopted, a new staging of water rates was created. The water rate schedule that was adopted in 1991
included the four stages of rates that corresponded to the four stages of water conservation that was a part of
the Water Use Reduction Plan. This is an important fact since the staged rates were calculated to enable the
Livermore Municipal to sell less water because of the drought, but still maintain enough revenue for the water
operations to continue without financial problems. When the drought ended in 1992, the staged water rates
with the declining block did not. In 2005, even though the overall water rates are higher than they were in
1991, the fact that there are still four separate stages of increasing water rates allows Livermore Municipal to
plan for a water shortage without the problems of inadequate revenue for the day to day business.

The impact of reduced water sales during a water shortage is annually calculated to have very little impact on
the financial stability of the Water Enterprise because of the rate structure created by the four staged rates. In
Appendix A are all of the water related plans that had their beginnings in 1991and the corresponding current
rate schedules for 2005. There are currently no plans to do away with the declining block or staged water
rates in the future.

Step 6: Draft Ordinance and Use Monitoring Procedure

Attached to this section is the draft resolution to adopt the Water Shortage Contingency Plan

Water Use Monitoring

Normal Monitoring Procedure:

In normal water supply conditions, purchase and sales data is checked monthly. These totals are reported
when asked for to the Water Resources Manager or the Public Services Director. The totals are also logged
into the annual report to the Department of Water Resources.

Stage Il Water Shortage:

During a Stage Il water shortage, weekly turnout readings are reported to the Water Supervisor. The
Supervisor compares the weekly purchase to the weekly target to verify that the reduction goal is being met.
Weekly reports are forwarded to the Water Resources Manager, Water Shortage Response Team, and the
Public Services Director. Monthly reports are also sent to the Public Services Director. If reduction goals are
not met, the Manager will notify the Public Services Director so that corrective action can be taken.

Stage Ill and IV Water Shortages:

During a Stage Il or IV water shortage, the procedure listed above will be followed, with the addition of a daily
water purchase report to the Water Resources Manager.

Disaster Shortage:
During a disaster shortage, purchase meter readings can be reported to the Supervisor hourly, if needed.
These water purchase amounts will be forwarded to the Water Resources Manager and the Water Shortage

Response Team daily. Reports will also be provided, if necessary, to the Public Services Director and the
Office of Emergency Services.

September 2005



	Appendix A - Modesto Appendix A - Regional Groundwater Management Plan.pdf
	R-IRGMP Final Draft.pdf
	Introduction
	Introduction
	Integrated Regional Water Management Plan Subareas
	Stanislaus and Tuolumne Rivers Groundwater Basin Association
	Accomplishments of the Stanislaus and Tuolumne Rivers Ground
	Groundwater Management Subareas
	Ongoing Groundwater Management-Related Activities

	Need for Groundwater Management Planning
	Legislative Requirements
	IRGMP Components
	Purpose and Goals of the Groundwater Management Plan
	Water Management Strategies

	Authority to Prepare Integrated Regional Groundwater Managem

	Water Resources Setting
	Land and Water Uses Within the Study Area
	Major Water Purveyors in the Basin
	City of Modesto
	Background
	Location
	Water Supply
	Facilities
	Ongoing Activities
	Issues of Concern

	Modesto Irrigation District
	Background
	Location
	Water Supply and Storage Facilities
	Water Distribution Facilities
	Groundwater Use
	Ongoing Activities
	Issues of Concern

	City of Oakdale
	Background
	Location
	Water Supply
	Facilities
	Water Use
	Influence of Land Use on Water Use
	Ongoing Activities
	Issues of Concern

	Oakdale Irrigation District
	Background
	Location
	Water Supply and Storage Facilities
	Water Distribution Facilities
	Groundwater Use
	Ongoing Activities
	Issues of Concern

	City of Riverbank
	Background
	Location
	Water Supply
	Facilities
	Ongoing Activities
	Issues of Concern


	Stanislaus County
	Land Use Planning Activities
	Agencies’ Spheres of Influence
	Planning for Growth
	Potential Future Annexations


	Groundwater Resources in the Modesto Basin
	Introduction
	Hydrogeology
	Geology
	Consolidated Sediments
	Unconsolidated Sediments

	Aquifers
	Groundwater Levels
	Groundwater Flow Directions
	Groundwater Recharge and Discharge Areas
	Hydraulic Characteristics

	Groundwater Quality
	Total Dissolved Solids
	Chloride
	Sodium
	Nitrate
	Iron and Manganese
	Arsenic
	Radionuclides
	Pesticides
	Herbicides
	Volatile Organic Chemicals
	Constituents of Concern
	Groundwater Quality Protection and Improvement

	Groundwater Use
	Summary

	Groundwater Management Plan
	Definition of Groundwater Basin and Map of Groundwater Basin
	Basin Management Objectives
	Maintain Groundwater Levels
	Control Degradation of Groundwater Quality
	Protect Against Potential Inelastic Land Surface Subsidence
	Groundwater Monitoring and Assessment
	Evaluate Feasible Water Conservation Measures
	Coordination and Cooperation

	Groundwater Management Areas Objectives
	City of Modesto Management Area
	Groundwater Quality Protection
	Groundwater Levels
	Water Conservation and System Improvement

	Modesto Irrigation District Management Area
	City of Oakdale Management Area
	Groundwater Levels
	Groundwater Quality Protection

	City of Riverbank Management Area
	Oakdale Irrigation District Management Area
	Stanislaus County Management Area

	Current Groundwater Monitoring Activities
	Subsidence Monitoring

	Facilitating Conjunctive Use Operations

	Groundwater Protection Measures
	Identification and Management of Wellhead Protection Area
	Actions

	Regulation of the Migration of Contaminated Groundwater
	Actions

	Identification of Well Construction Policies
	Actions

	Administration of Well Abandonment and Destruction Programs
	Actions

	Mitigation of Overdraft Conditions
	Actions

	Replenishment of Groundwater Extracted by Water Producers
	Actions

	Construction and Operation of Recharge, Storage, Conservatio
	Actions

	Control of Saline Water Intrusion
	Actions


	Stakeholder Involvement
	Involvement of Other Agencies and Entities
	Coordination with Other Agencies
	Advisory Committee
	Public Involvement
	Developing Relationships with State and Federal Agencies
	Dispute Resolution Process

	Plan Implementation
	Integration of Local, State and Federal Monitoring Activitie
	Integration of Surface and Groundwater Operations
	Integration of Groundwater Use and Surface Water Delivery
	Integration of Water Management (MID and City of Modesto)
	Integration of Water Quality Management for Both Surface Wat

	Local, Statewide, and Regional Priorities
	Local Priorities
	Statewide Priorities
	Regional Priorities
	Basin-Wide Water Management Strategies

	Implementation Plan
	Basin-Wide Recommendations
	Identification of Natural Recharge Areas
	Development of a Basin-Wide Groundwater Model
	Feasibility Evaluation of Artificial Recharge Projects
	Management and Optimization of Well Field Operation
	Identification and Feasibility Study of Conjunctive Use Proj
	Support of Public Health Programs
	Water Quality Management
	Groundwater Monitoring and Subsidence Monitoring Program
	Policy Assessment
	Promoting Cooperation and Coordination Between Water Entitie

	Area-Specific Recommendations
	City of Modesto
	Modesto Irrigation District Management Area
	City of Oakdale Management Area
	City of Riverbank Management Area
	Oakdale Irrigation District Management Area


	Data Management
	Annual Implementation Report
	Financial Planning for Recommended Actions/Project Implement
	Grant Funding
	Revenues Through Increased Water Rates

	Periodic Review of the Integrated Regional Groundwater Manag
	Schedule and Implementation Sequence

	References
	Figure 4-3.pdf
	Page 1


	IRGW Plan Final Draft Cover.pdf
	Figure 4-11.pdf
	Page 1

	Figure 4-12.pdf
	Page 1

	Figure 4-13.pdf
	Page 1

	Figure 4-14.pdf
	Page 1

	Figure 4-15.pdf
	Page 1

	Figure 4-18.pdf
	Page 1

	Figure 4-19.pdf
	Page 1

	Figure 4-21.pdf
	Page 1

	Figure 4-2.pdf
	Page 1





