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Table I-2 Urban Water Management Plan checklist, organized by subject 

No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

PLAN PREPARATION 
4 Coordinate the preparation of its plan with other appropriate agencies in 

the area, including other water suppliers that share a common source, 
water management agencies, and relevant public agencies, to the extent 
practicable. 

10620(d)(2)  Section 1.4 
Appendix B  

6 Notify, at least 60 days prior to the public hearing on the plan required by 
Section 10642, any city or county within which the supplier provides water 
that the urban water supplier will be reviewing the plan and considering 
amendments or changes to the plan. Any city or county receiving the 
notice may be consulted and provide comments. 

10621(b)  Section 1.4 
Appendix B 

7 Provide supporting documentation that the UWMP or any amendments to, 
or changes in, have been adopted as described in Section 10640 et seq. 

10621(c)  Appendix A 

54 Provide supporting documentation that the urban water management plan 
has been or will be provided to any city or county within which it provides 
water, no later than 60 days after the submission of this urban water 
management plan. 

10635(b)   Section 1.4 
Appendix B 

55 Provide supporting documentation that the water supplier has encouraged 
active involvement of diverse social, cultural, and economic elements of 
the population within the service area prior to and during the preparation 
of the plan. 

10642  Appendix B 

56 Provide supporting documentation that the urban water supplier made the 
plan available for public inspection and held a public hearing about the 
plan. For public agencies, the hearing notice is to be provided pursuant to 
Section 6066 of the Government Code. The water supplier is to provide 
the time and place of the hearing to any city or county within which the 
supplier provides water. Privately-owned water suppliers shall provide an 
equivalent notice within its service area. 

10642  Section 1.4 
Appendix B 

57 Provide supporting documentation that the plan has been adopted as 
prepared or modified. 

10642  Appendix A 

58 Provide supporting documentation as to how the water supplier plans to 
implement its plan. 

10643  Section 6.1 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

59 Provide supporting documentation that, in addition to submittal to DWR, 
the urban water supplier has submitted this UWMP to the California State 
Library and any city or county within which the supplier provides water 
supplies a copy of its plan no later than 30 days after adoption. This also 
includes amendments or changes. 

10644(a)  Section 1.5 
Appendix A 

60 Provide supporting documentation that, not later than 30 days after filing a 
copy of its plan with the department, the urban water supplier has or will 
make the plan available for public review during normal business hours 

10645  Section 1.4 
Appendix B 

SYSTEM DESCRIPTION 
8 Describe the water supplier service area.  10631(a)  Chapter 2 

Figure 2.1 
9 Describe the climate and other demographic factors of the service area of 

the supplier 
10631(a)  Sections 2.3 and 

2.4 
10 Indicate the current population of the service area  10631(a) Provide the most recent 

population data possible. Use 
the method described in 
“Baseline Daily Per Capita 
Water Use.” See Section M. 

Section 2.4 

11 Provide population projections for 2015, 2020, 2025, and 2030, based on 
data from State, regional, or local service area population projections.  

10631(a) 2035 and 2040 can also be 
provided to support consistency 
with Water Supply Assessments 
and Written Verification of 
Water Supply documents. 

Section 2.4 

12 Describe other demographic factors affecting the supplier’s water 
management planning. 

10631(a)  Section 2.1 and 
2.2 

SYSTEM DEMANDS 
1 Provide baseline daily per capita water use, urban water use target, 

interim urban water use target, and compliance daily per capita water use, 
along with the bases for determining those estimates, including 
references to supporting data.  

10608.20(e)  Section 3.2 
 

2 Wholesalers: Include an assessment of present and proposed future 
measures, programs, and policies to help achieve the water use 
reductions.  Retailers: Conduct at least one public hearing that includes 
general discussion of the urban retail water supplier’s implementation plan 
for complying with the Water Conservation Bill of 2009.  

10608.36 
10608.26(a) 

Retailers and wholesalers have 
slightly different requirements 

Section 1.4 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

3 Report progress in meeting urban water use targets using the 
standardized form.  

10608.40  Not Applicable 
Until 2015 

25 Quantify past, current, and projected water use, identifying the uses 
among water use sectors, for the following: (A) single-family residential, 
(B) multifamily, (C) commercial, (D) industrial, (E) institutional and 
governmental, (F) landscape, (G) sales to other agencies, (H) saline 
water intrusion barriers, groundwater recharge, conjunctive use, and (I) 
agriculture. 

10631(e)(1) Consider ‘past’ to be 2005, 
present to be 2010, and 
projected to be 2015, 2020, 
2025, and 2030. Provide 
numbers for each category for 
each of these years. 

Section 3.3 
 

33 Provide documentation that either the retail agency provided the 
wholesale agency with water use projections for at least 20 years, if the 
UWMP agency is a retail agency, OR, if a wholesale agency, it provided 
its urban retail customers with future planned and existing water source 
available to it from the wholesale agency during the required water-year 
types  

10631(k) Average year, single dry year, 
multiple dry years for 2015, 
2020, 2025, and 2030. 

[To Be Included In 
Appendix B] 

34 Include projected water use for single-family and multifamily residential 
housing needed for lower income households, as identified in the housing 
element of any city, county, or city and county in the service area of the 
supplier. 

10631.1(a)  Table 3.15 

SYSTEM SUPPLIES 
13 Identify and quantify the existing and planned sources of water available 

for 2015, 2020, 2025, and 2030. 
10631(b) The ‘existing’ water sources 

should be for the same year as 
the “current population” in line 
10. 2035 and 2040 can also be 
provided. 

Section 4.1 
 

14 Indicate whether groundwater is an existing or planned source of water 
available to the supplier. If yes, then complete 15 through 21 of the 
UWMP Checklist. If no, then indicate “not applicable” in lines 15 through 
21 under the UWMP location column.  

10631(b) Source classifications are: 
surface water, groundwater, 
recycled water, storm water, 
desalinated sea water, 
desalinated brackish 
groundwater, and other. 

Section 4.1 

15 Indicate whether a groundwater management plan been adopted by the 
water supplier or if there is any other specific authorization for 
groundwater management. Include a copy of the plan or authorization. 

10631(b)(1)  Section 4.3 

16 Describe the groundwater basin. 10631(b)(2)  Section 4.3 
17 Indicate whether the groundwater basin is adjudicated? Include a copy of 

the court order or decree. 
10631(b)(2)  Section 4.3 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

18 Describe the amount of groundwater the urban water supplier has the 
legal right to pump under the order or decree. If the basin is not 
adjudicated, indicate “not applicable” in the UWMP location column. 

10631(b)(2)  Section 4.3 
Appendix C 

19 For groundwater basins that are not adjudicated, provide information as to 
whether DWR has identified the basin or basins as overdrafted or has 
projected that the basin will become overdrafted if present management 
conditions continue, in the most current official departmental bulletin that 
characterizes the condition of the groundwater basin, and a detailed 
description of the efforts being undertaken by the urban water supplier to 
eliminate the long-term overdraft condition. If the basin is adjudicated, 
indicate “not applicable” in the UWMP location column.  

10631(b)(2)  Section 4.3 

20 Provide a detailed description and analysis of the location, amount, and 
sufficiency of groundwater pumped by the urban water supplier for the 
past five years 

10631(b)(3)  Section 4.3 

21 Provide a detailed description and analysis of the amount and location of 
groundwater that is projected to be pumped. 

10631(b)(4) Provide projections for 2015, 
2020, 2025, and 2030. 

Section 4.4 

24 Describe the opportunities for exchanges or transfers of water on a short-
term or long-term basis. 

10631(d)  Section 4.5 

30 Include a detailed description of all water supply projects and programs 
that may be undertaken by the water supplier to address water supply 
reliability in average, single-dry, and multiple-dry years, excluding demand 
management programs addressed in (f)(1). Include specific projects, 
describe water supply impacts, and provide a timeline for each project. 

10631(h)  Section 3.4 and 
Section 5.3 

31 Describe desalinated water project opportunities for long-term supply, 
including, but not limited to, ocean water, brackish water, and 
groundwater.  

10631(i)  Section 3.4 
 

44 Provide information on recycled water and its potential for use as a water 
source in the service area of the urban water supplier. Coordinate with 
local water, wastewater, groundwater, and planning agencies that operate 
within the supplier's service area. 

10633  Section 4.7 

45 Describe the wastewater collection and treatment systems in the 
supplier's service area, including a quantification of the amount of 
wastewater collected and treated and the methods of wastewater 
disposal. 

10633(a)  Section 4.7 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

46 Describe the quantity of treated wastewater that meets recycled water 
standards, is being discharged, and is otherwise available for use in a 
recycled water project. 

10633(b)  Section 4.7 

47 Describe the recycled water currently being used in the supplier's service 
area, including, but not limited to, the type, place, and quantity of use. 

10633(c)  Section 4.7 

48 Describe and quantify the potential uses of recycled water, including, but 
not limited to, agricultural irrigation, landscape irrigation, wildlife habitat 
enhancement, wetlands, industrial reuse, groundwater recharge, indirect 
potable reuse, and other appropriate uses, and a determination with 
regard to the technical and economic feasibility of serving those uses. 

10633(d)  Section 4.7 

49 The projected use of recycled water within the supplier's service area at 
the end of 5, 10, 15, and 20 years, and a description of the actual use of 
recycled water in comparison to uses previously projected. 

10633(e)  Section 4.7 

50 Describe the actions, including financial incentives, which may be taken to 
encourage the use of recycled water, and the projected results of these 
actions in terms of acre-feet of recycled water used per year. 

10633(f)  Section 4.7 

51 Provide a plan for optimizing the use of recycled water in the supplier's 
service area, including actions to facilitate the installation of dual 
distribution systems, to promote recirculating uses, to facilitate the 
increased use of treated wastewater that meets recycled water standards, 
and to overcome any obstacles to achieving that increased use. 

10633(g)  Not Applicable 

WATER SHORTAGE RELIABILITY AND WATER SHORTAGE CONTINGENCY PLANNING b 
5 Describe water management tools and options to maximize resources 

and minimize the need to import water from other regions. 
10620(f)  Section 4.7, 5.3 

and 6.1 
22 Describe the reliability of the water supply and vulnerability to seasonal or 

climatic shortage and provide data for (A) an average water year, (B) a 
single dry water year, and (C) multiple dry water years. 

10631(c)(1)  Section 5.1 

23 For any water source that may not be available at a consistent level of 
use - given specific legal, environmental, water quality, or climatic factors 
- describe plans to supplement or replace that source with alternative 
sources or water demand management measures, to the extent 
practicable. 

10631(c)(2)  Section 5.1 

35 Provide an urban water shortage contingency analysis that specifies 
stages of action, including up to a 50-percent water supply reduction, and 
an outline of specific water supply conditions at each stage 

10632(a)  Section 5.3 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

36 Provide an estimate of the minimum water supply available during each of 
the next three water years based on the driest three-year historic 
sequence for the agency's water supply. 

10632(b)  Section 5.1.3 

37 Identify actions to be undertaken by the urban water supplier to prepare 
for, and implement during, a catastrophic interruption of water supplies 
including, but not limited to, a regional power outage, an earthquake, or 
other disaster. 

10632(c)  Sections 5.3.4 

38 Identify additional, mandatory prohibitions against specific water use 
practices during water shortages, including, but not limited to, prohibiting 
the use of potable water for street cleaning. 

10632(d)  Section 5.3.2 

39 Specify consumption reduction methods in the most restrictive stages. 
Each urban water supplier may use any type of consumption reduction 
methods in its water shortage contingency analysis that would reduce 
water use, are appropriate for its area, and have the ability to achieve a 
water use reduction consistent with up to a 50 percent reduction in water 
supply. 

10632(e)  Section 5.2 

40 Indicated penalties or charges for excessive use, where applicable. 10632(f)  Section 5.3.2 
41 Provide an analysis of the impacts of each of the actions and conditions 

described in subdivisions (a) to (f), inclusive, on the revenues and 
expenditures of the urban water supplier, and proposed measures to 
overcome those impacts, such as the development of reserves and rate 
adjustments.  

10632(g)  Section 5.3.3 

42 Provide a draft water shortage contingency resolution or ordinance. 10632(h)  Section 5.3.1 
Appendix E 

43 Indicate a mechanism for determining actual reductions in water use 
pursuant to the urban water shortage contingency analysis. 

10632(i)  Section 5.3.5 

52 Provide information, to the extent practicable, relating to the quality of 
existing sources of water available to the supplier over the same five-year 
increments, and the manner in which water quality affects water 
management strategies and supply reliability 

10634 For years 2010, 2015, 2020, 
2025, and 2030 

Section 5.2 
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No. UWMP requirement a 
Calif. Water 
Code reference Additional clarification UWMP location 

53 Assess the water supply reliability during normal, dry, and multiple dry 
water years by comparing the total water supply sources available to the 
water supplier with the total projected water use over the next 20 years, in 
five-year increments, for a normal water year, a single dry water year, and 
multiple dry water years. Base the assessment on the information 
compiled under Section 10631, including available data from state, 
regional, or local agency population projections within the service area of 
the urban water supplier. 

10635(a)   Section 5.1.3 

DEMAND MANAGEMENT MEASURES 
26 Describe how each water demand management measures is being 

implemented or scheduled for implementation. Use the list provided. 
10631(f)(1) Discuss each DMM, even if it is 

not currently or planned for 
implementation. Provide any 
appropriate schedules. 

Section 6.1 

27 Describe the methods the supplier uses to evaluate the effectiveness of 
DMMs implemented or described in the UWMP.  

10631(f)(3)  Section 6.1 

28 Provide an estimate, if available, of existing conservation savings on 
water use within the supplier's service area, and the effect of the savings 
on the ability to further reduce demand. 

10631(f)(4)  Section 6.1 

29 Evaluate each water demand management measure that is not currently 
being implemented or scheduled for implementation. The evaluation 
should include economic and non-economic factors, cost-benefit analysis, 
available funding, and the water suppliers' legal authority to implement the 
work.  

10631(g) See 10631(g) for additional 
wording. 

Appendix F 

32 Include the annual reports submitted to meet the Section 6.2 
requirements, if a member of the CUWCC and signer of the December 
10, 2008 MOU. 

10631(j) Signers of the MOU that submit 
the annual reports are deemed 
compliant with Items 28 and 29. 

Not Applicable 

a The UWMP Requirement descriptions are general summaries of what is provided in the legislation. Urban water suppliers should review the exact legislative wording prior to 
submitting its UWMP. 

b The Subject classification is provided for clarification only. It is aligned with the organization presented in Part I of this guidebook. A water supplier is free to address the UWMP 
Requirement anywhere with its UWMP, but is urged to provide clarification to DWR to facilitate review.  
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Chapter 1 

PLAN PREPARATION 

1.1 PURPOSE 
The California Water Code requires urban water suppliers within the state to prepare and 
adopt Urban Water Management Plans (UWMPs) for submission to the California 
Department of Water Resources (DWR). The UWMPs, which must be filed every five years, 
must satisfy the requirements of the Urban Water Management Planning Act (UWMPA) of 
1983 including amendments that have been made to the Act. The UWMPA requires urban 
water suppliers servicing 3,000 or more connections, or supplying more than 3,000 acre-
feet (af) of water annually, to prepare an UWMP. 

The purpose of the UWMP is to maintain efficient use of urban water supplies, continue to 
promote conservation programs and policies, ensure that sufficient water supplies are 
available for future beneficial use, and provide a mechanism for response during water 
drought conditions. This report, which was prepared in compliance with the California Water 
Code, and as set forth in the guidelines and format established by the DWR, constitutes the 
City of Merced (City) 2010 UWMP. 

1.2 BACKGROUND 

1.2.1 Urban Water Management Planning Act 

In 1983, State Assembly Bill 797 modified the California Water Code Division 6, by creating 
the UWMPA. Several amendments to the original UWMPA, which were introduced since 
1983, have increased the data requirements and planning elements to be included in the 
2005 and 2010 UWMPs. 

Initial amendments to the UWMPA required that total projected water use be compared to 
water supply sources over the next 20 years, in 5-year increments. Recent DWR guidelines 
also suggest projecting through a 25-year planning horizon to maintain a 20-year timeframe 
until the next UWMP update has been completed. 

Other amendments require that UWMPs include provisions for recycled water use, demand 
management measures (DMMs), and a water shortage contingency plan. The UWMPA 
requires inclusion of a water shortage contingency plan, which meets the specifications set 
forth therein. Recycled water was added in the reporting requirements for water usage and 
figures prominently in the requirements for evaluation of alternative water supplies, when 
future projections predict the need for additional water supplies. Each urban water purveyor 
must coordinate the preparation of the water shortage contingency plan with other urban 
water purveyors in the area, to the extent practicable. Each water supplier must also 
describe their water demand management measures that are being implemented, or 
scheduled for implementation. 
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Amendments Senate Bill (SB) 610 (Costa, 2001), and AB 901 (Daucher, 2001), which 
became effective beginning January 1, 2002, require counties and cities to consider 
information relating to the availability of water to supply new large developments.  

Amendment SB 318 (Alpert, 2004) requires the UWMP to describe the opportunities for 
development of desalinated water, including but not limited to, ocean water, brackish water, 
and groundwater, as long-term supply. AB 105 (Wiggins, 2004) requires urban water 
suppliers to submit their UWMPs to the California State Library. 

Recent amendments to the UWMPA affecting the preparation of 2010 UWMPs are the 
result of the enactment of Water Conservation Bill of 2009 and other legislation. The Water 
Conservation Bill of 2009 was enacted in November 2009 to increase water use efficiency, 
and requires urban water suppliers to reduce the statewide average per capita daily water 
consumption by 20 percent by December 31, 2020. Changes to the 2010 UWMP 
requirements primarily address water conservation and DMMs, but also affect notification, 
water use projections for lower income housing, grant and loan eligibility criteria, and the 
distribution of UWMPs.  

1.2.2 Previous Urban Water Management Plan 

Pursuant to the UWMPA, the City previously prepared an UWMP in 2005, which was 
approved and adopted by the City council on December 5, 2005. Following adoption, the 
2005 UWMP was submitted to and formally approved by DWR. 

This 2010 UWMP report serves as an update to the City’s 2005 UWMP and builds 
substantially onto that document.  

1.3 RESOURCE MAXIMIZATION/IMPORT MINIMIZATION 
The City and cooperating agencies in the service area recognize the importance of 
maintaining sufficient groundwater levels and sustaining a high quality, reliable supply. The 
City is involved in joint efforts with the Merced Area Groundwater Pool Interests (MAGPI) 
association, including Merced Irrigation District (MID) and other water purveyors in the area 
to conserve the regional aquifer. The City has a memorandum of understanding (MOU) with 
MID and other water purveyors as a part of its membership in MAGPI. In addition, the City 
has worked with the University of California, Merced (UC Merced), the County of Merced 
(County), and the Merced County Association of Governments (MCAG). The Departments 
within the City, such as the Departments of Development Services and Public Works, work 
together and use water management tools to ensure efficient use of water supplies. 

The following programs and documents were created from cooperative efforts of these 
agencies and departments and are used by the City to maximize their water resources and 
minimize the need to import water. 
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Merced Area Groundwater Pool Interests (MAGPI). The City is a member of this 
association, which was created between agencies in the Merced groundwater basin 
(MGWB) with shared interests in the Merced subbasin. MAGPI was formed pursuant to the 
1993 Groundwater Management Act (AB 3030). In 2001, MAGPI entered into an MOU with 
DWR to support conjunctive water use management programs. 

Previous Groundwater Management Plan. The Merced Irrigation District (MID) and the 
City of Merced prepared a final draft GWMP in 1997 to comply with legislative requirements 
of AB 3030. In December 1997, water purveyors within the Merced Groundwater Basin 
(MGWB) signed a Memorandum of Understanding (MOU) creating an association identified 
as the Merced Area Groundwater Pool Interest (MAGPI). MAGPI adopted the GWMP in 
December 1997. The 1997 GWMP served as the initial framework for management of 
groundwater resources within the MGWB. 

In 2002, State SB 1938 (Groundwater Management Planning Act of 2002) and SB 1672 
(Integrated Regional Water Management Planning Act of 2002) were signed into law. 
These bills required various changes and additions to existing basin-wide groundwater 
management plans. The most significant changes were the adoption of an integrated 
approach to basin-wide groundwater management, the development of management 
objectives, and a basin-wide monitoring program by stakeholders. The California 
Department of Water Resources (DWR) outlined the new requirements of SB 1938 in 
Appendix C of the 2003 update to Bulletin 118 “California’s Groundwater” and suggested 
additional components that should be included in a GWMP. 

Merced Water Supply Plan Update (MWSPU). The MWSPU was prepared for the City, 
MID, and UC Merced to develop a long-range water resources plan. The MWSPU 
recommended that groundwater elevations be stabilized with recharge from the Merced 
River. 

Merced Groundwater Basin Groundwater Management Plan Update. This document 
was prepared for MAGPI to address the MGWB’s physical characteristics, water quality 
conditions, and implementation of the groundwater management plan. The document 
supercedes the 1997 GWMP and incorporates new components and updates existing 
components to address the legislative requirements of SB 1938 and SB 1672. The update 
incorporates data collected since 1997 and reflects analysis performed subsequent to the 
preparation of the 1997 GWMP. 

The lead agencies for the GWMP were the City and MID on behalf of the MAGPI. This 
report constitutes the City’s groundwater management plan and describes methods to 
sustain groundwater reserves. 
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1.4 COORDINATION WITH APPROPRIATE AGENCIES 
The UWMPA requires that the UWMP identify the water agency’s coordination with 
appropriate nearby agencies. 

Law 
10620 (d) (2) Each urban water supplier shall coordinate the preparation of its plan with 
other appropriate agencies in the area, including other water suppliers that share a common 
source, water management agencies, and relevant public agencies, to the extent 
practicable. 
 
10621 (b). Every urban water supplier required to prepare a plan pursuant to this part shall, 
at least 60 days prior to the public hearing on the plan required by Section 10642, notify any 
city or county within which the supplier provides water supplies that the urban water supplier 
will be reviewing the plan and considering amendments or changes to the plan. The urban 
water supplier may consult with, and obtain comments from, any city or county that receives 
notice pursuant to this subdivision.  
 
10635 (b). The urban water supplier shall provide that portion of its urban water 
management plan prepared pursuant to this article to any city or county within which it 
provides water supplies no later than 60 days after the submission of its urban water 
management plan. 
 
10642. Each urban water supplier shall encourage the active involvement of diverse social, 
cultural, and economic elements of the population within the service area prior to and during 
the preparation of the plan. 
 
10642. Prior to adopting a plan, the urban water supplier shall make the plan available for 
public inspection and shall hold a public hearing thereon. Prior to the hearing, notice of the 
time and place of hearing shall be published within the jurisdiction of the publicly owned 
water supplier pursuant to Section 6066 of the Government Code. The urban water supplier 
shall provide notice of the time and place of hearing to any city or county within which the 
supplier provides water supplies. A privately owned water supplier shall provide an 
equivalent notice within its service area. 
 

The City is the sole water supplier and water management agency for the area. For this 
reason, the City did not participate in an area, regional, watershed, or basin wide UWMP. 
While preparing the 2010 UWMP, however, the City coordinated its efforts with relevant 
agencies to ensure that the data and issues discussed in the plan are presented accurately. 
Table 1.1 summarizes how the UWMP preparation was coordinated with different agencies 
in the area. 
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Table 1.1 Coordination with Appropriate Agencies (Guidebook Table 1)  

2010 Urban Water Management Plan 
City of Merced 

Check at 
least one box 
on each row 

Participated 
in Developing 

the Plan 
Commented 
on the Draft 

Attended 
Public 

Meetings 

Was 
Contacted 

for 
Assistance 

Was Sent 
a Copy of 
the Draft 

Plan 

Was Sent 
a Notice of 
Intention 
to Adopt 

Not 
Involved/

Not 
Informed 

Merced 
Irrigation 
District (MID) 

       

University of 
California 
Merced (UC 
Merced) 

       

County of 
Merced 
(County) 

       

Merced 
County 
Association of 
Governments 
(MCAG) 

       

Merced Area 
Groundwater 
Pool Interests 
(MAGPI) 

       

Notes: 
(1)“Guidebook Table 1” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

The City also provided formal written notification to Merced County, MID, and other 
appropriate agencies, that the City’s UWMP was being updated for 2010. Copies of 
notification letters are included in Appendix B. In accordance with the UWMPA, this 
notification was provided to appropriate agencies at least 60 days prior to the public hearing 
of the plan. Copies of the final UWMP will be provided to Merced County and the MID no 
later than 30 days after its submission to DWR. 

The City is committed to encourage the active involvement of diverse social, cultural, and 
economic elements of its citizenry. On May 9, 2011, the City placed a notice in the local 
newspaper stating that its UWMP was being updated and that a public hearing would be 
conducted to address comments and concerns from members of the community. A copy of 
this notification is included in Appendix B. The Draft 2010 UWMP was made available for 
public inspection at the City of Merced Public Works Department, located at 1776 Grogan 
Avenue. In addition, the City also posted a copy of the public review draft UWMP on its 
website (www.cityofmerced.org).  

The City held a public workshop on May 25, 2011 in the Sam Pipes Room at the Civic 
Center, located at 678 West 18th Street. The workshop provided an opportunity for the 

http://www.cityofmerced.org/�
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City’s customers, residents, and employees to learn and ask questions about the current 
and future water supply of the City.  

1.5 PLAN ADOPTION, SUBMITTAL AND IMPLEMENTATION 
The UWMPA requires that the UWMP show the water agency solicited public participation. 

Law 
10621 (c). The amendments to, or changes in, the plan shall be adopted and filed in the 
manner set forth in Article 3 (commencing with Section 10640) 
 
10642. After the hearing, the plan shall be adopted as prepared or as modified after the 
hearing. 
 
10643. An urban water supplier shall implement its plan adopted pursuant to this chapter in 
accordance with the schedule set forth in its plan. 
 
10644 (a). An urban water supplier shall submit to the department, the California State 
Library, and any city or county within which the supplier provides water supplies a copy of its 
plan no later than 30 days after adoption. Copies of amendments or changes to the plans 
shall be submitted to the department, the California State Library, and any city or county 
within which the supplier provides water supplies within 30 days after adoption. 
 
10645. Not later than 30 days after filing a copy of its plan with the department, the urban 
water supplier and the department shall make the plan available for public review during 
normal business hours. 

In accordance with the UWMPA, the City held a public hearing and adopted the 2010 
UWMP on June 20, 2011. A copy of the adopting resolution is included in Appendix A. The 
hearing provided an additional opportunity for the City’s customers, residents, and 
employees to learn and ask questions about the current and future water supply of the City. 

Two successive weeks prior to adoption; a notice of the public hearing was published in the 
local newspaper, notifying interested parties that the draft 2010 UWMP was available for 
review (Appendix B).  

1.6 REPORT ORGANIZATION 
The UWMP contains six chapters, followed by appendices that provide supporting 
documentation for the information presented in the report. The chapters are briefly 
described below: 

Chapter 1 – Plan Preparation. This chapter presents the purpose of this UWMP, 
describes the efforts of the City to coordinate the preparation of the UWMP with appropriate 
nearby agencies, and discusses the measures used by the City to solicit public participation 
in the UWMP. This chapter also includes lists of abbreviations and references used in the 
report. 
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Chapter 2 – System Description. This chapter presents a description of the City’s water 
service area and various aspects of the area served including location, climate, population, 
and other demographic factors. 

Chapter 3 – System Demands. This chapter presents the quantity of water supplied to the 
City’s customers including a breakdown by user classification, demand projections, a 
calculation of the baseline and targets associated with the Water Conservation Bill of 2009, 
and a discussion of the City’s required water conservation and plans for reduction of water 
use to comply with the requirements of the Water Conservation Bill of 2009. 

Chapter 4 – System Supplies. This chapter presents a description of the agency’s existing 
and future water supply sources for the next 20 years. The description of water supplies 
includes information on the groundwater usage such as water rights, determination if the 
basin is in overdraft, adjudication decree, and other relevant information. 

Chapter 5 – Water Supply Reliability and Water Shortage Contingency Planning. In 
this chapter, the UWMP seeks to address the reliability of the agency’s water supplies. This 
includes supplies that are vulnerable to seasonal or climatic variations. In addition, there is 
an analysis of supply availability in a single dry year and in multiple dry years. This chapter 
also includes an urban water shortage contingency analysis that includes stages of action 
to be undertaken in the event of water supply shortages; a discussion of the City’s water 
shortage contingency ordinance; prohibitions, consumption reduction methods and 
penalties; an analysis of revenue and expenditure impacts and measures to overcome 
these impacts; actions to be taken during a catastrophic interruption; and a mechanism for 
measuring water use reduction. 

Chapter 6 – Demand Management Measures. This chapter provides a description of the 
City’s water Demand Management Measures (DMMs). This includes programs which are 
currently implemented or scheduled for implementation, water survey programs, water 
system audits, plumbing retrofits, conservation and water efficiency rebate programs and 
incentives, information and education programs, water pricing and other waste water 
prohibitions, and residential ultra low flush toilet replacement programs. 

1.7 ACKNOWLEDGEMENTS 
Carollo Engineers wishes to acknowledge and thank the following City staff: 

John Bramble City Manager 
Michael Wegley, P.E. Public Works Director - Director of Water Resources and 

Reclamation 
Craig Guilliams Water Manager 
Ken Rozell Assistant City Attorney 
Daryl Jordan, P.E. City Engineer 
Kim Espinosa Planning Manager 
Frank Quintero Interim Director of Economic Development 
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Teri Albrecht Assistant Finance Director 
Stan Murdock Public Works Director – Operations 
Leah Brown Water Conservation Specialist 
Bill Osmer Public Works Manager - Wastewater Treatment Plant 

Their cooperation and courtesy in obtaining a variety of necessary information were 
valuable components in completing and producing this report. 

The following staff of Carollo Engineers was involved in the preparation of this plan: 

Rick Chan, P.E. Principal-in-Charge 
Thomas Greci, P.E. Project Manager 
Ryan Orgill, P.E. Project Engineer 
Brian Brenhaug, P.E. Staff Engineer 

1.8 ABBREVIATIONS AND DEFINITIONS 
To conserve space and improve readability, the following abbreviations are used in this 
report. The abbreviations are spelled out in the text the first time the phrase or title is used 
in each chapter and subsequently identified by abbreviation only. 

 
Abbreviation Description 
AB Assembly Bill 
ADD Average Day Demand 
af Acre Feet 
AFY Acre Feet per Year 
BMP Best Management Practices 
CDR Center for Demographic Research 
CIMIS California Irrigation Management Information System 
City City of Merced 
DMMs Demand Management Measures 
DOF Department of Finance 
DPH Department of Public Health 
du/ac Dwelling Units per Acre 
DWR Department of Water Resources 
DWSMP Draft Water System Master Plan 
ETo Evapotranspiration 
ft-MSL Feet above Mean Sea Level 
FY 
FPLAA 

Fiscal Year 
Food Processing Land Application Area 

Gpcd Gallons per Capita per Day 
Gpm Gallons per Minute 
GWMP Groundwater Management Plan 
HGL Hydraulic Grade Line 
HOA Home Owners’ Association 
IRP Integrated Resource Plan 
MAGPI Merced Area Groundwater Pool Interests 
MCAG Merced County Association of Governments 
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Abbreviation Description 
MCL Maximum Contaminant Level 
MFR Multi-Family Residential 
MG Million Gallons 
MGWB Merced Groundwater Basin 
Mgd Million Gallons per Day 
mg/l Milligrams per Liter 
MID Merced Irrigation District 
MOU Memorandum of Understanding 
MTBE methyl-tertiary-butyl-ether 
NPDES National Pollutant Discharge Elimination System 
RUWMP Regional Urban Water Management Plan 
RW Recycled Water 
RWMP Recycled Water Master Plan 
RWQCB Regional Water Quality Control Board 
SB Senate Bill 
SDP Seawater Desalination Project 
SFR Single Family Residential 
SUDP Specific Urban Development Plan 
SWP State Water Project 
TDS Total Dissolved Solids 
UC University of California 
ULF Ultra Low Flush 
UWMP Urban Water Management Plan 
UWMPA Urban Water Management Planning Act 
WCS Water Code Section 
WMP Water Master Plan 
WRF Water Reclamation Facility 
WSDM Water Surplus and Drought Management 
WSRP Water Shortage Response Plan 
WWTF Wastewater Treatment Facility 

1.9 REFERENCE MATERIAL 
The following documents were referenced in the preparation of this UWMP: 

• City of Merced 2005 Urban Water Management Plan, December 2005, Brown and 
Caldwell 

• City of Merced Draft Water Master Plan, February 2009, AECOM 

• MAGPI Merced Groundwater Basin Groundwater Management Plan Update, July 
2008, AMEC Geomatrix, Inc. 

• Merced Water Supply Plan Update, September 2001, CH2M HILL 

• California Department of Water Resources. California Water Plan Update Bulletin 
160-98. 
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Chapter 2 

SYSTEM DESCRIPTION 
 

The UWMPA requires that the UWMP include a description of the water purveyor’s service 
area and various aspects of the area served including climate, population, and other 
demographic factors. 

Law 
10631. A plan shall be adopted in accordance with this chapter and shall do all of the 
following: 
 
10631. (a) Describe the service area of the supplier, including current and projected 
population, climate, and other demographic factors affecting the supplier's water 
management planning. The projected population estimates shall be based upon data from 
the state, regional, or local service agency population projections within the service area of 
the urban water supplier and shall be in five-year increments to 20 years or as far as data is 
available. 

2.1 LOCATION 
The City of Merced (City) is located in Merced County in the Central San Joaquin Valley of 
California. San Francisco is approximately 110 miles northwest of the City, and Los 
Angeles is 310 miles southwest (Figure 2.1). The City is located on Highway 99, the 
dominant north-south freeway in Central California linking southern California with the 
northern portions of the state, and is also served by Highways 140 and 59. Highway 140 to 
the east serves as one of the principal access points to Yosemite National Park and the 
Sierra recreation areas to the east. The Union Pacific and Burlington Northern Santa Fe 
railroads have main lines that pass through the City, including an Amtrak Station. The City 
also has a regional airport. 

2.2 LAND USE 
Located in the heart of California’s agricultural Central Valley, the City is a hub in the region 
for education, culture, and business. The City is the largest incorporated city in Merced 
County and serves as the Merced County seat of government and a regional service 
center, providing a variety of retail goods and services, and health care services for the 
surrounding area. The community offers abundant shopping, pleasant neighborhoods and 
tree-lined streets. Bicycle paths along creeks link major City parks. The City’s revitalized 
downtown is emerging as the entertainment center of the area. Annual events and festivals 
bring regional and even national recognition. 

The City was founded as an agricultural community and is still an important agricultural 
center in the Central Valley. 
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Table 2.1 summarizes the Draft 2030 General Plan land use categories along with 
associated area for each category. 
 

Table 2.1 Land Use Categories 
2010 Urban Water Management Plan 
City of Merced 

Land Use 
Area 

(acres) 
Percentage of Total 

(%) 

Single Family Residential 5,600 44% 

Multi-Family Residential 917 7% 

Industrial 1,900 15% 

Commercial(3) 2,200 17% 

Open Space(4) 2,100 17% 

Total 12,717 100% 
Notes: 
(1) Source: Merced Vision Draft 2030 General Plan (2010). 
(2) Based on a land use/zoning inventory performed in 2007. 
(3) Includes office and business parks lands. 
(4) Includes parks and other public uses. 

2.3 CLIMATE 
The City’s climate consists of cool, humid winters and hot, dry summers. Table 2.2 
summarizes the standard monthly average evapotranspiration (ETo) rates, rainfall, and 
temperature. The City’s average monthly temperature ranges from 46 to 79 degrees 
Fahrenheit (°F), with an annual average temperature of 62°F. The daily extreme low and 
high temperatures have been measured to be 13°F and 114°F, respectively1

                                                
1 Source: Western Regional Climate Center (WRCC) Station 045532 – Merced Municipal Airport 

(

.  

www.wrcc.dri.edu) 

http://www.wrcc.dri.edu/�
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Table 2.2 Climate Characteristics 

2010 Urban Water Management Plan 
City of Merced 

Month 

Standard Monthly 
Average ETo(1) 

(inches) 

Monthly Average 
Rainfall(2) 
(inches) 

Monthly Average Temperature(2) (°F) 

Average Minimum Maximum 

January 1.22 2.46 45.5 36.0 55.0 

February 1.98 2.16 50.2 38.7 61.6 

March 3.42 1.95 54.2 41.2 67.2 

April 5.08 1.08 59.6 44.8 74.4 

May 6.83 0.44 66.6 50.6 82.7 

June 7.80 0.09 73.6 56.4 90.8 

July 8.06 0.01 79.1 60.9 97.1 

August 7.08 0.02 77.2 58.9 95.4 

September 5.43 0.15 72.4 54.8 90.0 

October 3.66 0.59 63.5 47.2 79.8 

November 1.77 1.36 52.9 39.5 66.2 

December 0.98 1.89 45.6 35.6 55.6 

Annual 53.31 12.21 61.8 47.1 76.3 
Notes
(1) Source: California Irrigation Management Information System (CIMIS) Station 148 – Merced 

(www.cimis.water.ca.gov). Represents monthly average ETo from January 1998 to June 2010.  

: 

(2) Source: Western Regional Climate Center (WRCC) Station 045532 – Merced Municipal Airport 
(www.wrcc.dri.edu). Represents monthly average data from June 1899 to December 2009.  

As shown in Table 2.2, the historical annual average precipitation is approximately 12.2 
inches. Records show that the monthly precipitation has been as high as 8.0 inches and as 
low as 0.0 inches. Most of the rainfall occurs during the period from November through 
April. The annual normal reference ETo is 53 inches.  

2.4 POPULATION 
The City was incorporated in 1889 and has historically relied upon agribusiness and the 
presence of Castle Air Force Base, which closed in September 1995. Over the past twenty 
years, more diversified industry has entered the area, including printing, food processing, 
warehousing and distribution, and packaging industries. The most notable change to the 
City is the recent establishment of the tenth University of California (UC) campus, UC 
Merced, which opened in the fall of 2005. The future of growth for the City will be linked to 
the continuing expansion of the university. This major educational institution will continue to 
draw students to the City from around the state. Another important impact on the City will 
be connection to the state’s proposed future high-speed rail system. Upon completion, the 
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new rail system will link the City to major metropolitan areas in both the northern and 
southern portions of the state.  

The City is a growing community with a population of approximately 83,400, as of January 
1, 2010, according to the Merced County Association of Governments (MCAG). Population 
projections, shown in Table 2.3 and Figure 2.2, are used to forecast water requirements for 
the City. 
 

Table 2.3 Current and Projected Population (Guidebook Table 2) 
2010 Urban Water Management Plan 
City of Merced 

 2010(3) 2015(2) 2020(2) 2025(2) 2030(2) 

Current SUDP 81,500 91,500 107,600 121,800 137,400 
UC Merced 
Community 1,900 4,700 9,400 15,600 22,500 
Total 83,400 96,200 117,000 137,400 159,900 
Notes
(1) “Guidebook Table 2” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare of 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: Merced County Association of Governments (MCAG) (2010). 
(3) Population estimate for 2010 based on historical DOF E-4 data 
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Figure 2.2 Historical and Projected Population 

The population data is based on the current and anticipated future conditions within the 
City’s growth area, also known as the Specific Urban Development Plan (SUDP). The new 
UC Merced campus receives water from the City’s distribution system and lies inside the 
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City’s Sphere of Influence (SOI), but currently falls outside the northeastern boundary of the 
SUDP. The boundary proposed by the Draft 2030 General Plan incorporates UC Merced 
into the SUDP. 

As shown in Table 2.3, the projected population associated with UC Merced is listed 
separately from the population projections for Merced’s current SUDP boundary. While the 
City’s population within the current SUDP is anticipated to grow by about 20,600 between 
2010 and 2030, the combined population is anticipated to grow from 83,400 in 2010 to 
159,900 by 2030, an increase of about 90 percent over the 20 year planning period. The 
associated average annual growth rate is about 3.3 percent. 
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Chapter 3 

SYSTEM DEMANDS 
The Urban Water Management Planning Act (UWMPA) requires that the Urban Water 
Management Plan (UWMP) identify the quantity of water supplied to the agency’s 
customers including a breakdown by user classification. 

Law 
10631 (e) (1) Quantify, to the extent records are available, past and current water use, and 
projected water use (over the same five-year increments described in subdivision (a)), 
identifying the uses among water use sectors including, but not necessarily limited to, all of 
the- following uses:  
 
(A) Single-family residential; (B) Multifamily; (C) Commercial; (D) Industrial; (E) Institutional 
and governmental; (F) Landscape; (G) Sales to other agencies; (H) Saline water intrusion 
barriers, groundwater recharge, or conjunctive use, or any combination thereof; and (I) 
Agricultural. 
 
(2) The water use projections shall be in the same 5-year increments to 20 years or as far as 
data is available. 

3.1 HISTORICAL WATER USE 
Water demands served by the City of Merced (City) are primarily residential, with 
commercial/institutional, industrial, and landscape irrigation comprising approximately 
35.7 percent of total usage. As of 2009, the City maintains approximately 9,787 water 
meters, which represents approximately half of the total connections in the service area. 
The City classified these meters into the following categories: 6,797 single family 
residential, 1,519 multi-family residential, 1,144 commercial/institutional, 34 industrial, and 
293 landscape irrigation. 

In 2009, the City supplied 7.6 billion gallons of water, or 23,306 acre-feet per year (AFY), 
which is equivalent to 20.8 million gallons per day (mgd) of water serving a population of 
just under 86,000. Table 3.1 lists historical water production values from 1978 to 2009. 
Table 3.2 lists the annual water demands from 2005 to 2009 by customer type, while 
Table 3.3 lists the number of customer accounts from 2005 to 2009 by customer type. 
Table 3.2 and Table 3.3 also include a breakdown of metered versus unmetered accounts. 
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Table 3.1 Historical Water Use  
2010 Urban Water Management Plan 
City of Merced 

Year 

Potable Water 
Demand 

(AFY) Year 

Potable Water 
Demand 

(AFY) 

1978 11,500  1994 18,000  

1979 13,500  1995 18,494  

1980 14,000  1996 20,649  

1981 15,500  1997 22,689  

1982 17,000  1998 20,990  

1983 17,000  1999 23,906  

1984 19,500  2000 22,213  

1985 17,500  2001 23,637  

1986 17,000  2002 23,657  

1987 15,000  2003 22,429  

1988 16,000  2004 23,979  

1989 16,500  2005 22,540  

1990 16,500  2006 22,171  

1991 14,500  2007 24,398  

1992 16,000  2008 24,166  

1993 16,500  2009 23,306  

Average (1978 – 2009) 19,085 
Notes

(1) Historic production data from 2005 UWMP. 
: 

As shown in Table 3.1, water production has gradually increased from approximately 
11,000 af in 1978 to over 23,000 af in 2009, corresponding to an average annual increase 
of 2.3 percent. A more thorough breakdown in terms of account type, per-capita demand, 
and future projections are discussed on the following page. 
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Table 3.2 Current and Historical Water Use (Guidebook Table 3/4) 
2010 Urban Water Management Plan 
City of Merced 

 Demand (AFY) 

Customer Type 2005 2006 2007 2008 2009 

Single Family Residential 2,975 3,718 4,341 4,363 4,092 

Multi-Family Residential 4,482 3,371 3,415 3,401 3,390 

Commercial/Institutional 2,931 2,700 2,428 2,932 2,940 

Industrial 871 495 805 402 363 

Landscape Irrigation 428 534 768 1,064 1,179 

Total Metered 11,687 10,818 11,757 12,162 11,964 

Total Unmetered 10,853 11,353 12,641 12,004 11,342 

Total 22,540 22,171 24,398 24,166 23,306 

Notes
(1) “Guidebook Table 3/4” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: 2005 through 2009 DWR Public Water System Statistics. 

As shown in Table 3.2, the City’s demands have increased only slightly since the last 
UWMP. Though some growth of about 2,000 AFY was seen between 2005 and 2007, 
reductions in demands are seen in 2008 and 2009. 
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Table 3.3 Current and Historical Customer Accounts (Guidebook Table 3/4) 
2010 Urban Water Management Plan 
City of Merced 

 Number of Accounts 

Customer Type  2005 2006 2007 2008 2009 

Single Family 
Residential 

Metered 5,108 6,123 6,677 6,860 6,797 

Unmetered 11,014 10,895 10,768 10,738 10,736 

Subtotal 16,122 17,018 17,445 17,598 17,533 

Multi-Family 
Residential(3) 

Metered 1,399 1,376 1,386 1,377 1,519 

Unmetered 3 3 4 2 5 

Subtotal 1,402 1,379 1,390 1,379 1,524 

Commercial/Institutional 

Metered 1,028 1,056 1,096 1,082 1,144 

Unmetered 93 91 87 76 34 

Subtotal 1,121 1,147 1,183 1,158 1,178 

Industrial 

Metered 35 33 36 36 34 

Unmetered -- -- -- -- -- 

Subtotal 35 33 36 36 34 

Landscape Irrigation 

Metered 124 159 208 267 293 

Unmetered -- -- -- -- -- 

Subtotal 124 159 208 267 293 

All Customer Types 

Metered 7,694 8,747 9,403 9,622 9,787 

Unmetered 11,110 10,989 10,859 10,816 10,775 

Total 18,804 19,736 20,262 20,438 20,562 

Notes
(1) “Guidebook Table 3/4” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: 2005 through 2009 DWR Public Water System Statistics. 
(3) Multifamily meters are for buildings of 3 or more dwelling units (DU). Duplexes are still single 

family. 
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The single-family connections are presented in two categories: unmetered (flat-rate) and 
metered connections.  

The City instituted water metering for all public parks and all multi-family dwelling units. The 
City provides metered irrigation for approximately 80 percent of its parks and street 
medians. A few unmetered parks and medians remain and will be converted. Metered 
connections are required for all new single family dwelling units built after 1992. In 2005 
when the previous UWMP was completed, just over 5,000 single family dwelling units or 
approximately 31 percent were metered, and the number of unmetered residential 
customers was approximately 11,150. As shown in Table 3.3, the number of metered 
connections of all types grew to 9,787 by 2009, which represents approximately 48 percent 
of all connections.  

3.2 BASELINE AND TARGETS 
The UWMPA requires that the UWMP identify the baseline water demand, urban water use 
target, and interim urban water use target for the City.  

Law 
10608.20 (e) (1) An urban retail water supplier shall include in its urban water management 
plan…due in 2010 the baseline daily per capita water use, urban water use target, interim 
urban water use target, and compliance daily per capita water use, along with the bases for 
determining those estimates, including references to supporting data.  

The base daily per capita use is the first step in determining the City’s various urban water 
use targets over the 20-year planning horizon. The current per capita use sets the 
“baseline” on which the urban and interim water use targets are determined. These targets 
are necessary to judge compliance with the 2020 use reductions set forth in the Water 
Conservation Bill of 2009.  

3.2.1 Baseline 

The first step in developing the baseline water use for the City is determining the applicable 
range and years for which the baseline average will be calculated. The UWMPA stipulates 
an agency may use either a 10 or 15-year average to determine their baseline. If over ten 
percent of total water deliveries in 2008 were from recycled water, then the agency can use 
a 15-year average baseline. Since the City had no recycled water deliveries in 2008, a 
10-year average was used for baseline determination. In addition to the 10-year baseline, a 
5-year baseline is also calculated, which will be used to establish the minimum criteria for 
the City’s use reduction targets. A summary of the 2008 total and recycled water deliveries, 
10-year baseline range, and 5-year baseline range is included in Table 3.4.  
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Table 3.4 Base Period Ranges (Guidebook Table 13) 
2010 Urban Water Management Plan 
City of Merced 

Base Parameter Value Units 

10 to 15-
Year Base 
Period 

2008 total water deliveries 24,166 AFY 

2008 total volume of delivered recycled water 0 AFY 

2008 recycled water as a percent of total 
deliveries 0 Percent 

Number of years in base period 10 Years 

Year beginning base period range 1996 
 

Year ending base period range 2005 
 

5-Year Base 
Period 

Number of years in base period 5 Years 

Year beginning base period range 2003 
 

Year ending base period range 2007 
 Notes

(1) “Guidebook Table 13” refers to a specific table in the “Guidebook to Assist Urban Water 
Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

The data used to calculate the 10-year baseline is included in Table 3.5. The UWMPA 
requires a continuous range with the end of the range ending between December 31, 2004 
and December 31, 2010 be used for baseline determination. 
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Table 3.5 Base Daily Per Capita Water use – 10-Year Range (Guidebook Table 14) 
2010 Urban Water Management Plan 
City of Merced 

Base Period Year 
City of 
Merced 

Population(2) 

Daily 
System 

Water Use 
(mgd) 

Annual Daily Per Capita 
Water Use (gpcd) Sequence Calendar Year 

1 1996 61,314 18.4 301 

2 1997 61,485 20.3 329 

3 1998 62,120 18.7 302 

4 1999 62,969 21.3 339 

5 2000 63,893 19.8 310 

6 2001 64,732 21.1 326 

7 2002 66,685 21.1 317 

8 2003 68,237 20.0 293 

9 2004 70,245 21.4 305 

10 2005 73,512 20.1 274 

10-Year Average 310 

Notes
(1) “Guidebook Table 14” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: California Department of Finance (DOF) E-4 Population Estimates for City of Merced. 

The data used to calculate the 5-year baseline is included in Table 3.6. The UWMPA 
requires a continuous range with the end of the range ending between December 31, 2007 
and December 31, 2010 be used for baseline determination.  
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Table 3.6 Base Daily Per Capita Water use – 5-Year Range (Guidebook Table 15) 
2010 Urban Water Management Plan 
City of Merced 

Base Period Year 
City of 
Merced 

Population(2) 

Daily 
System 

Water Use 
(mgd) 

Annual Daily Per Capita 
Water Use (gpcd) Sequence Calendar Year 

1 2003 68,237 20.0 293 

2 2004 70,245 21.4 305 

3 2005 73,512 20.1 273 

4 2006 75,685 19.8 262 

5 2007 79,259 21.8 275 

5-Year Average 282 

Notes
(1) “Guidebook Table 15” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: 2003 through 2007 DWR Public Water System Statistics. 

3.2.2 Targets 

The UWMPA requires urban water suppliers to determine the urban and interim water use 
targets for 2020 and 2015 respectively. Four target methods have been developed, and 
identify the specific steps water suppliers shall follow to establish these targets. A brief 
description of each method, as well as the water use calculated using each methodology is 
included below. 

3.2.2.1 

Method 1 requires an urban water supplier to first determine the base daily per capita use. 
In order to determine the target using Method 1, 80 percent of the base daily per capita use 
is calculated. Based on the daily per capita use of 310 gpcd determined previously 
(

Method 1 – 80 Percent 

Table 3.4), the target use for Method 1 is 248 gpcd. 

3.2.2.2 

Method 2 requires water suppliers to use baseline commercial, industrial, institutional, 
indoor residential, and landscaped area water use to calculate a water use target. Based on 
the nature of the data required to determine a target using Method 2, it is not feasible for 
the City to use this methodology. Specifically, the City lacks the detailed landscaped area 
estimates to calculate the landscaped area water use. 

Method 2 – Performance Standards 
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3.2.2.3 

Method 3 requires water suppliers to use the hydrologic region target

Method 3 – 95 Percent of Hydrologic Region Target 
1

3.2.2.4 

 to calculate a water 
use target for 2020. In order to determine the target using Method 3, 95 percent of the 
region-specific conservation goal is calculated. Based on a target of 174 gpcd for the San 
Joaquin River region, the Method 3 target is 165 gpcd.  

Development of Method 4 by DWR began in February 2010. The draft method was 
released on January 24, 2011. The draft method must be presented to several agencies 
including the California Water Commission before being adopted in mid-February 2011 and 
being released along with DWR’s final 2010 guidebook. DWR has stated that this is a 
provisional method, subject to later revisions during the 2015 UWMP cycle. 

Provisional Method 4 

The methodology for the provisional draft method relies on the base daily per capita use in 
2000 and reduction in the three urban use sectors: 

• Residential indoor; 

• Commercial, industrial, and institutional (CII); and 

• Landscape use and water loss. 

A discussion of each of these components, and the calculated savings in each of these 
sectors is included below. 

3.2.2.4.1 Residential Indoor Savings 

Since indoor and outdoor water use is delivered through a single meter, an assumption of 
70 gpcd has been provided by DWR for standard residential indoor water use. To 
determine indoor residential savings, the draft provisional method outlines two 
methodologies. First, a best management practices (BMP) calculator has been developed 
to sum the savings for three conservation elements including single and multi-family 
residential housing toilets, residential washers, and showerheads. Due to insufficient data 
on the implementation of these water-saving measures, it will not be discussed further or 
used to assess indoor residential savings for the City. Therefore, the City will use what has 
been termed the “default option” to determine these savings. Based on the draft provisional 
method, this default value is 15 gpcd. 

3.2.2.4.2 Commercial, Industrial, and Institutional Savings 

Baseline CII water can be easily established for the City since all commercial, industrial, 
and institutional connections were metered in 2000. The calculated baseline for CII use 
(over the same 1996 through 2005 period) was 51.9 gpcd. 

                                                
1 April 30, 2009, draft 20x2020 Water Conservation Plan 
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The draft provisional method estimates a default value for CII savings of 10 percent. The 
CII water savings are therefore 5.2 gpcd. 

3.2.2.4.3 Landscape and Water Loss Savings 

The landscape and water loss water use is determined by subtracting the default indoor 
water use of 70.0 gpcd and CII water use of 51.9 gpcd from the calculated base line per 
capita use. Based on calculated baseline per capita water use, the landscape and water 
loss use is 188 gpcd. 

The draft provisional method estimates a default value for landscape and water loss 
savings of 21.6 percent. The landscape and water loss savings are therefore 40.6 gpcd. 

3.2.2.4.4  Metered Savings 

Metered savings are considered in addition to the savings attributed to the three sectors 
previously discussed. Based on the provisional method, a meter savings of 20 percent is 
applied to the average delivery per unmetered connection in the midpoint of the baseline 
period. Using the assumed savings outlined in the provisional method of 20 percent, 
savings from metering is calculated as 35.8 gpcd. 

3.2.2.4.5 Summary 

Based on the steps above, the total water savings is estimated at 97 gpcd. When compared 
with the baseline demand of 310 gpcd, this would result in a water conservation target of 
213 gpcd. A summary of baseline water use by sector and individual savings calculated 
using Method 4 is included in Table 3.7. 
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Table 3.7 Method 4 Target Determination Summary 
2010 Urban Water Management Plan 
City of Merced 

Baseline Water Use 
(gpcd) 

Water Savings 
(gpcd) 

 Target 

Residential 
Indoor(1) Cll(2) 

Landscape/ 
Water Loss Total 

Residential
/Indoor(3) Cll(4) 

Landscape 
Water Metered(6) Total 

70 52 188 310 -15.0 -5.2 -40.6 -35.8 213 

Notes
(1) Assumed value based on guidelines in draft provisional Method 4. 

: 

(2) Source: 2000 DWR Public Water System Statistics. 
(3) Assumed value based on guidelines in draft provisional Method 4. 
(4) CII water savings of 10 percent based on guidelines in draft provisional Method 4. 
(5) Landscape and water loss savings of 21.6 percent based on guidelines in draft provisional Method 4. 
(6) Metered savings of 20 percent based on guidelines in draft provisional Method 4.  

3.2.2.5 

The final step in determining the applicability of the water use target for the City is to 
confirm the water use targets meet the minimum reduction requirements as defined by 
DWR. 

Minimum Water Use Reduction Requirement 

To confirm the target, the 5-year average baseline previously determined (Table 3.5) is 
used. In order to meet the minimum criteria, the chosen use target must fall below 95 
percent of the 5-year baseline, which for the City is 268 gpcd.  

3.2.3 Summary of Baselines and Targets 

Based on the water use targets calculated using the developed methodologies, the City’s 
water use target for 2020 is 248 gpcd. Based on the 10-year baseline of 310 gpcd, the 
2015 interim water use target is 279 gpcd. This target was determined using Method 1, 
which corresponds to 80 percent of the 10-year baseline. According to the DWR guidelines, 
this target is valid since it is less than the target confirmation criteria of 268 gpcd. A 
summary of the various baselines, use target determined based on various methodologies, 
and the final use target and interim target are summarized in Table 3.8. 
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Table 3.8 Baseline and Targets Summary 
2010 Urban Water Management Plan 
City of Merced 

Baselines 
(gpcd) 

Target Determination 
Methods (gpcd)  

10-Year(1) 
5-

Year(2) 1(3) 2(4) 3(5) 4(6) 

Target 
Confirmation(7) 

(gpcd) 
Target(8) 

(gpcd) 

Interim 
Target(9) 
(gpcd) 

310 282 248 NA 165 213 268 248 279 

Notes
(1) Source: 2000 through 2009 DWR Public Water System Statistics and DOF E-4 Population 

Estimates. 

: 

(2) Source: 2003 through 2007 DWR Public Water System Statistics and DOF E-4 Population 
Estimates. 

(3) Method 1 – 80 percent of the 10-year base daily per capita water use (0.80*310 gpcd). 
(4) Method 2 – Performance Standards. Insufficient landscaped area data is available to determine 

an Urban Water Use Target using Method 2. 
(5) Method 3 – 95 percent of the Regional Target (0.95*174 gpcd). 
(6) Method 4 –provisional method through reduction by sector. 
(7) Minimum criterion for the Urban Water Use Target is defined as 95% of the 5-year base daily 

per capita water use (0.95*282 gpcd).  
(8) Urban Water Use Target determined using Method 1. 
(9) Interim Urban Water Use Target defined as the average of the 10-year base per capita water 

use and Urban Water Use Target.  

As shown in Table 3.8, it is recommended that the City use Method 1 to establish its water 
conservation target, resulting in a 2015 interim target of 279 gpcd and a 2020 target of 
248 gpcd.  

3.3 FUTURE WATER DEMANDS 
Population data developed by the Merced Council of Governments (MCAG) was used to 
develop estimates of future City water use. The demographic projections are based on the 
SUDP growth area boundary outlined in the Draft 2030 General Plan with population figures 
generated by MCAG (MCAG, 2010). According to the Draft 2030 General Plan, the UC 
Merced Community lies within the SUDP boundary and will annex to the City in the future.  

Since the UC Merced Community lies within the proposed SUDP boundary, and is supplied 
water by the City, population projections developed by MCAG encompass the water 
demand attributed to the UC Merced Community. Unlike the 2005 UWMP, no specific 
demand projections were completed for the UC Merced Community.  
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It is estimated that the 2010 population in the SUDP was approximately 81,500 people2

The projected connections and water demands for each sector from years 2010 to 2030 are 
summarized in 

. 
The SUDP population within the current SUDP boundary is expected to reach 137,400 by 
2030. MCAG estimates indicate that with UC Merced incorporated into the SUPD, the 2030 
population is projected to reach 159,900. Based on the increase presented by MCAG, the 
population within the SUDP is expected to grow at an annual average growth rate of about 
three percent during the twenty-year planning period.  

Table 3.9 through Table 3.15. Table 3.9 provides historical connections and 
water demands for 2010 (with annual demand estimated from 2009), Table 3.10 through 
Table 3.13 provide a breakdown for each of the planning years 2015 through 2030, while 
Table 3.14 provides a summary of the demand projections over the 20-year planning 
period.  

The demand projections are estimated based on the conservation targets developed in 
Section 3.2.3 and thus incorporates water conservation associated with the Water 
Conservation Bill of 2009.  

Distribution of demand among water use sectors is calculated using average water use by 
sector data from 2005 through 2009. To project the number of connections per sector, it 
was assumed that the number of connections would grow consistently with population. The 
distribution of the number of connections for each water use sector is calculated using 
average number of connection data by sector from 2005 through 2009. 

It should be noted that water loss, or unaccounted for water, is implicitly included in the 
demand associated with unmetered connection and is not tabulated separately. 
  

                                                
2 Merced Council of Governments (2010) 
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Table 3.9 2010 Current Water Deliveries (Guidebook Table 4) 
2010 Urban Water Management Plan 
City of Merced 

 Total 

Customer Types Connections Volume(2) (AFY) 

Single Family Residential 17,536 15,631 

Multi-Family Residential 1,514 3,634 

Commercial/ Institutional 1,156 2,803 

Industrial 33 591 

Landscape Irrigation 294 799 

UC Merced Community 1 202 

Total 20,534 23,661 

Notes
(1) “Guidebook Table 4” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers 

to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Based 2010 demand data and January 2011 account data 
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Table 3.10 2015 Projected Water Deliveries (Guidebook Table 5) 
2010 Urban Water Management Plan 
City of Merced 

 Total 

Customer Types Connections Volume (AFY) 

Single Family Residential 21,105 19,700 

Multi-Family Residential 1,822 4,580 

Commercial/ Institutional 1,391 3,533 

Industrial 40 745 

Landscape Irrigation 354 1,008 

UC Merced Community(3) -- 500 

Total 24,712 30,064 
Notes
(1) “Guidebook Table 5” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers 

to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Based on a projected population of 96,200 in 2015 (MCAG, 2010). Incorporates water 
conservation associated with the Water Conservation Bill of 2009. 

(3) UC Merced demand calculated separately based on a projected population of 4,700 and a per-
capita demand of 95 gpcd. 
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Table 3.11 2020 Projected Water Deliveries (Guidebook Table 6) 
2010 Urban Water Management Plan 
City of Merced 

 Total 

Customer Types Connections Volume (AFY) 

Single Family Residential 25,668 20,991 

Multi-Family Residential 2,216 4,880 

Commercial/ Institutional 1,692 3,764 

Industrial 48 793 

Landscape Irrigation 430 1,074 

UC Merced Community(3) -- 1,000 

Total 30,055 32,502 

Notes
(1) “Guidebook Table 6” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers 

to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Based on a projected population of 107,600 in 2020 (MCAG, 2010). Incorporates water 
conservation associated with the Water Conservation Bill of 2009. 

(3) UC Merced Community demand calculated separately based on a projected population of 9,400 
and a per-capita demand of 95 gpcd. 
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Table 3.12 2025 Projected Water Deliveries (Guidebook Table 7) 
2010 Urban Water Management Plan 
City of Merced 

 Total 

Customer Types Connections Volume (AFY) 

Single Family Residential 30,144 24,327 

Multi-Family Residential 2,603 5,655 

Commercial/ Institutional 1,987 4,363 

Industrial 57 919 

Landscape Irrigation 505 1,244 

UC Merced Community(3) -- 1,660 

Total 35,295 38,169 

Notes
(1) “Guidebook Table 5” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare 

a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Based on a projected population of 121,800 in 2025 (MCAG, 2010). Incorporates water conservation 
associated with the Water Conservation Bill of 2009. 

(3) UC Merced Community demand calculated separately based on a projected population of 15,600 and a 
per-capita demand of 95 gpcd. 
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Table 3.13 2030 Projected Water Deliveries (Guidebook Table 7) 
2010 Urban Water Management Plan 
City of Merced 

 Total 

Customer Types Connections Volume (AFY) 

Single Family Residential 35,080 28,003 

Multi-Family Residential 3,029 6,510 

Commercial/ Institutional 2,313 5,022 

Industrial 66 1,058 

Landscape Irrigation 588 1,432 

UC Merced Community(3) -- 2,394 

Total 41,075 44,420 

Notes
(1) “Guidebook Table 5” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers 

to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Based on a projected population of 137,400 in 2030 (MCAG, 2010). Incorporates water 
conservation associated with the Water Conservation Bill of 2009. 

(3) UC Merced Community demand calculated separately based on a projected population of 
22,500 and a per-capita demand of 95 gpcd. 
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Table 3.14 Total Water Use Projections (Guidebook Table 11) 
2010 Urban Water Management Plan 
City of Merced 

 Water Use (AFY) 

Water Use 2015 2020 2025 2030 

Single Family 
Residential 

19,700 20,991 24,327 28,003 

Multi-Family 
Residential 

4,580 4,880 5,655 6,510 

Commercial/ 
Institutional 

3,533 3,764 4,363 5,022 

Industrial 745 793 919 1,058 

Landscape Irrigation 1,008 1,074 1,244 1,432 

UC Merced 
Community 

500 1,000 1,660 2,394 

Total(4) 30,064 32,502 38,169 44,420 

Percent of Year 
2010 

127% 137% 161% 188% 

2005 Plan 
Projections(3) 

41,919 48,821 55,677 -- 

Notes
(1) “Guidebook Table 11” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Unaccounted-for water is assumed to be 10 percent of the total water production. 
(4) Source: City of Merced 2005 UWMP, July 2006. 
(5) Incorporates water conservation associated with the Water Conservation Bill of 2009. 

As shown in Table 3.14, the City’s water demands are anticipated to grow from the 2010 
water demand of 23,661 AFY to 44,420 AFY, an increase of about 188 percent. 

3.4 PLANNED DEVELOPMENT 
The UWMPA requires that the UWMP identify the major developments within the agency’s 
service area that would require water supply planning. 
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Law 
10910. (a) Any city or county that determines that a project, as defined in section 10912, is 
subject to the California Environmental Quality Act (Division 13 (commencing with Section 
21000) of the Public Resources Code) under Section 21080 of the Public Resources Code 
shall comply with this part. 

10912. For the purpose of this part, the following terms have the following meanings: 

10912 (a) “Project” means any of the following: 
(1) A proposed residential development of more than 500 dwelling units. 
(2) A proposed shopping center or business establishment employing more than 1,000 

persons or having more than 500,000 square feet of floor space. 
(3) A proposed commercial office building employing more than 1,000 persons or having 

more than 250,000 square feet of floor space. 
(4) A proposed hotel or motel, or both, having more than 500 rooms. 
(5) A proposed industrial, manufacturing or processing plant, or industrial park planned to 

house more than 1,000 persons, occupying more than 40 acres of land, or having more 
than 650,000 square feet of floor area. 

(6) A mixed-use project that includes one or more of the projects specified in this 
subdivision. 

(7) A project that would demand an amount of water equivalent to, or greater than, the 
amount of water required by a 500 dwelling unit project. 

The City currently has plans for a Wal-Mart Distribution Center, which is planned to be 
1.1 million square feet on 230 acres at Gerard/Kibby; approved by City Council in 
September 2009 and further scheduling is pending current litigation. 

3.4.1 Low Income Projected Water Demands 

The Merced 2015 General Plan provides information on Regional Housing Needs Allocation 
Progress (RHNA). This Housing Element of the General Plan update identify the need to 
construct a total of 459 extremely low income, 459 very low income, and 574 low income 
housing units between 2006 and 2014. 

Assuming the 1,492 dwelling units reflect an average of 3.3 people per dwelling unit per the 
Draft 2030 General Plan and the projected 2020 per capita water usage of 248 gpcd, the 
total demands of 2,516 AFY for low income housing water consumption will be realized by 
2015. 
 

Table 3.15 Low Income Projected Water Demands 

 

Demand (AFY) 

2015 2020 2025 2030 2035 

Low Income Housing 1,368 1,368 1,368 1,368 1,368 
Notes
(1)  Based on planned low income housing needs as described in the Draft 2030 General Plan. The Draft 2030 

General Plan projects housing needs through 2014. It is assumed that the projection of housing needs 
through 2014 will be applicable through 2035.  

: 
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This demand is assumed for all years beyond 2015. The Draft 2030 General Plan does not 
provide information on single family versus multi-family low income dwelling units, so the 
average number of people per dwelling unit was assumed to be 3.3.  

3.5 WATER USE REDUCTION PLAN 
The conservation targets discussed in Section 3.2 will represent a significant effort to reach. 
In order to calculate the required water conservation, demand projections not incorporating 
the City’s water conservation targets were prepared. Table 3.16 presents the demand 
projections without water conservation and provides a comparison with the demand 
projections incorporating the conservation targets. 
 

Table 3.16 Total Water Use Projections with Water Conservation 
2010 Urban Water Management Plan 
City of Merced 

 Water Use (AFY) 

Demand Projection 2015 2020 2025 2030 

Population 96,200 117,000 137,400 159,900 

Demand Projection 
without Water 
Conservation(1) 33,405 40,628 47,711 55,524 

Demand Projection 
with Water 
Conservation 30,064 32,502 38,169 44,420 

Difference -3,340 -8,126 -9,542 -11,105 

As will be discussed in Chapter 6, the savings associated with the DMMs, which the City is 
currently implementing, is not directly quantifiable. Thus, further efforts will need to be made 
to reach the 2020 water conservation target. Figure 3.1 presents the two sets of demand 
projections graphically. 
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Figure 3.1 Projected Water Demands with and without Conservation 

As shown in Figure 3.1, the City does not have a quantifiable water savings associated with 
its current DMMs. The conservation and non-conservation projections diverge rapidly after 
2010, revealing the conservation that the City will need to account for 8,126 AFY of 
conservation savings by year 2020. The two projections are simply the product of MCAG 
population estimates combined with conservation (248 gpcd) versus non conservation 
(310 gpcd) consumption estimates. 

To achieve the necessary amount of projected water conservation, the City should prioritize 
its efforts towards implementing DMM programs to result in large conservation gains. 
Implementations of residential retrofits may be necessary because of the City’s largely 
residential customer base. Finally, although some of the DMMs the City is currently 
implementing do not result in as tangible of conservation savings, school, and public 
education programs will provide much needed support as the City strives to meet its 2020 
conservation target. 

In addition, the City is in discussions with the Merced Irrigation District (MID) regarding 
potential surface water transfers or exchanges from MID to the City. The potential transfers 
or exchanges, which are discussed in further detail in Chapter 4, provide the benefit of 
reduced groundwater pumping, which could help the City achieve its conservation target. 
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Chapter 4 

SYSTEM SUPPLIES 
The Urban Water Management Planning Act (UWMPA) requires that the Urban Water 
Management Plan (UWMP) include a description of the agency’s existing and future water 
supply sources for the next 20 years. The description of water supplies must include 
detailed information on the groundwater basin such as water rights, determination if the 
basin is in overdraft, adjudication decree, and other information from the groundwater 
management plan. 

Law 
10631. A plan shall be adopted in accordance with this chapter and shall do all of the 
following: 
 
10631 (b) Identify and quantify, to the extent practicable, the existing and planned sources of 
water available to the supplier over the same five-year increments described in subdivision 
(a) [to 20 years or as far as data is available]. If groundwater is identified as an existing or 
planned source of water available to the supplier, all of the following information shall be 
included in the plan: 
 
10631 (b) (1) A copy of any groundwater management plan adopted by the urban water 
supplier… 
 
10631 (b) (2) A description of any groundwater basin or basins from which the urban water 
supplier pumps groundwater. For those basins for which a court or board has adjudicated 
the rights to pump groundwater…For basins that have not been adjudicated, information as 
to whether the department has identified the basin or basins as overdrafted… 
 
10631 (b) (3) A detailed description and analysis of the location, amount, and sufficiency of 
groundwater pumped by the urban water supplier for the past five years. The description and 
analysis shall be based on information that is reasonably available, including, but not limited 
to, historic records. 
 
10631 (b) (4) A detailed description and analysis of the amount and location of groundwater 
that is projected to be pumped by the urban water supplier. The description and analysis 
shall be based on information that is reasonable available, including, but not limited to, 
historic use records. 

4.1 WATER SUPPLY FACILITIES 
The City of Merced (City) currently utilizes local groundwater as the sole source of supply to 
its customers. The City’s municipal water system extracts its water supply from 
underground aquifers via 22 active groundwater wells, with one additional well under 
construction. The wells are scattered throughout the water service area are shown on 
Figure 4.1. The pumped water level in the wells generally ranges from 60 to 230 feet1

Table 4.1

. The 
pumping capacities of the City wells range from 1,200 to 4,000 gallons per minute (gpm), as 
shown on .  

                                                
1 Source: City of Merced Draft Water System Master Plan, February 2009. 
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Table 4.1 Water Supply Wells 
2010 Urban Water Management Plan 
City of Merced 

Pump 
Station No. Address Well No. Pump Type 

Rated Capacity 
(gpm) 

1 477 St. Lawrence Dr 1A VFD 2,200 

  1B VFD 2,200 

  1C VFD 2,200 

2 1201 S. Parsons Ave 2A VFD 2,200 

  2B VFD 2,200 

  2C VFD 2,500 

3 511 W. 12 St 3C VFD 3,000 

5 1632 R St 5B VFD 3,000 

6 32 E. Childs Ave 6 Constant 1,200 

7 3362 McKee Rd 7A VFD 2,500 

  7B VFD 2,500 

  7C VFD 2,800 

8 1520 W.N. Bear Creek Dr 8 VFD 2,000 

9(2) 3391 R St 9 Constant 1,800 

10 4250 E. Gerard Ave 10R2 VFD 3,000 

11 346 E. Yosemite Ave 11 VFD 3,000 

13 2890 E. Gerard Ave 13 VFD 3,000 

14 2110 Wardrobe Ave 14 VFD 4,000 

15 1855 Buena Vista Dr 15 VFD 3,500 

16 125 Cardella Rd 16 VFD 3,500 

17 5010 Lake Rd 17 VFD 2,500 

18 420 E. Olive Avenue 18 VFD 3,000 

19(3) 2065 Parsons Avenue 19 VFD 3,000 

Total    57,800 
Notes

(1) Source: City of Merced Draft Water System Master Plan (February 2009). 
: 

(2) In the process of being converted from VFD to Constant. 
(3) Currently under construction and not included in the total well capacity. 

As noted in the Draft Water System Master Plan (DWSMP), a few of the City wells have 
water quality issues. Wells 2A and 2B are blended with Well 2C using the onsite elevated 
tank to produce water within current standards. Well 2C cannot supply water if either 
Well 2A or Well 2B is offline because Well 2C has historically produced water with arsenic 
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concentrations in excess of the maximum contaminant level (MCL). According to City staff a 
plume of methyl-tertiary-butyl-ether (MTBE) is in the shallow groundwater directly over the 
aquifer of well 5B. Because Wells 7A and 7B have historically produced water with nitrate 
concentrations in excess of the MCL, their water is blended with Well 7C in the onsite tank 
before being discharged into the distribution system. 
 
Table 4.2 Current and Projected Water Supplies (Guidebook Table 16) 

2010 Urban Water Management Plan 
City of Merced 

Water Supply Sources 

Projected Supply 
(AFY) 

2010 2015 2020 2025 2030 

Wholesaler-Supplied Water - - - - - 

Supplier-Produced 
Groundwater(2) 23,661 30,054 32,444 38,064 44,267 

Supplier Surface Diversions - - - - - 

Transfers In(3) 0 10 58 105 153 

Exchanges In - - - - - 

Recycled Water - - - - - 

Desalinated Water - - - - - 

Other - - - - - 

Total 23,661 30,064 32,502 38,169 44,420 
Notes
(1) “Guidebook Table 16” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply estimates based on projected water demands. Assumed groundwater supply can 
be sufficiently increased to meet water demands. Incorporates water conservation associated 
with Water Conservation Bill of 2009. 

(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 

As shown in Table 4.2, the City anticipates supplying its demands primarily through 
groundwater pumped by the City’s wells. The City anticipates utilizing surface water from 
Merced Irrigation District (MID) to supply up to 153 acre-feet per year (AFY) of demands 
associated with landscape irrigation. This is indicated as a transfer in Table 4.2. 

4.2 DISTRIBUTION SYSTEM AND STORAGE 
The City’s water distribution system consists of a single pressure zone with approximately 
280 miles of pipelines ranging in size from 4 to 16-inches in diameter. The City currently 
maintains four elevated storage tanks with a total volume of 1.5 million gallons (MG), as 
summarized in Table 4.3. Although it is not considered part of the City’s distribution system, 
UC Merced maintains a 250,000 gallon ground level storage tank that receives City water. 
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Water from this tank is pumped into the UC Merced distribution system, which is not 
operated by the City. 

 

Table 4.3 Storage Tank Summary 
2010 Urban Water Management Plan 
City of Merced 

Tank No. Address 
Volume 

(MG) 

1 477 St. Lawrence Street 0.3 

2 1201 S. Parsons Avenue 0.4 

3 511 W. 12th Street 0.3 

4 3362 McKee Road 0.5 

Total  1.5 
Notes
(1) Source: City of Merced Draft Water System Master Plan, February 2009. 

: 

4.3 GROUNDWATER BASIN 
The City is located within the geomorphical province known as the Central Valley, which is 
divided into the Sacramento Valley and the San Joaquin Valley. The groundwater 
underlying the City is part of the larger San Joaquin Valley Groundwater Basin within the 
San Joaquin River Hydrologic Region. The San Joaquin Valley Groundwater Basin is 
further subdivided into nine subbasins, including the Merced subbasin. The City lies entirely 
within the Merced subbasin (subbasin 5-22.04), as shown on Figure 4.2. 

4.3.1 Groundwater Management Plan 

Pursuant to the 1993 Groundwater Management Act (AB 3030), the Merced Area 
Groundwater Pool Interests (MAGPI) entered into a memorandum of understanding (MOU) 
with the California Department of Water Resources (DWR) to support water management 
programs. In 1997, MAGPI published a groundwater management plan update (GWMP 
update) that describes the Merced subbasin’s physical characteristics, water quality 
conditions, and methods to sustain groundwater. 

MAGPI recently published an update to the GWMP update in 2008 to incorporate new 
components and update existing components to address the legislative requirements of 
SB 1938 and SB 1672. The 2008 GWMP update is included in Appendix C for reference. 

4.3.2 Groundwater Basin Description 

The Merced subbasin is located in the San Joaquin Valley, which is surrounded on the west 
by the Coast Ranges, on the south by the San Emigdio and Tehachapi Mountains, on the 
east by the Sierra Nevada and on the north by the Sacramento-San Joaquin Delta and 
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Sacramento Valley. The northern portion of the San Joaquin Valley drains toward the Delta 
by the San Joaquin River and its tributaries, the Fresno, Merced, Tuolumne, and Stanislaus 
Rivers. The southern portion of the valley is internally drained by the Kings, Kaweah, Tule, 
and Kern Rivers that flow into the Tulare drainage basin including the beds of the former 
Tulare, Buena Vista, and Kern Lakes2

The Merced subbasin lies on the eastern side of the San Joaquin Valley, entirely within 
Merced County and is generally described as the eastern half of Merced County. For the 
GWMP update, the study area was modified to include lands south of the Merced River 
between the San Joaquin River on the west and the crystalline basement rock of the Sierra 
Nevada foothills on the east. 

. 

The Merced subbasin boundary on the south stretches westerly along the Madera-Merced 
County line (Chowchilla River) to the northern boundary of the Sierra Water District, which 
is followed westerly to the San Joaquin River. Although this modified study area for the 
GWMP update is about 54 square miles larger than the Merced subbasin as described in 
DWR Bulletin 118, it is felt to be more consistent with natural hydraulic boundaries 
surrounding the basin3

The Merced subbasin is not an adjudicated groundwater basin, as defined by DWR

. 

4

4.3.3 Groundwater Levels and Historical Trends 

. 
Therefore, there are no defined legal pumping rights for the City. There are no legal 
constraints on groundwater pumping. In California, the State is not authorized by the Water 
Code to manage groundwater. California landowners have a correlative right to extract 
groundwater for beneficial use. As a municipal water supplier, the City acts on behalf of the 
overlying landowners, who rescind their water rights to the City when the landowner 
develops the land. 

According to the 2008 GWMP update, groundwater elevations in water supply and 
monitoring wells have been monitored by DWR, MID, and other entities since the 1950s. 
The municipalities within the Merced subbasin also monitor groundwater levels frequently in 
their water supply wells. The City monitors water levels in more than 120 monitoring wells 
on a quarterly basis. 

Long-term hydrographs prepared for selected wells in the Merced subbasin show that 
throughout most of the subbasin, groundwater elevations are declining with time. Since 
1980, average groundwater levels beneath the Merced subbasin have declined 
approximately 14 feet. Most of this decline occurred between 1980 and 1996. The notable 
exception is beneath the EI Nido area, where groundwater levels have shown a substantial 

                                                
2 Source: DWR “California’s Groundwater” Bulletin 118, 2003 
3 Source: MAGPI Groundwater Management Plan Update, July 2008 
4 Source: http://www.water.ca.gov/groundwater/gwmanagement/court_adjudications.cfm  

http://www.water.ca.gov/groundwater/gwmanagement/court_adjudications.cfm�
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increase since 1980 in response to increased delivery of surface water by MID. More 
detailed information concerning groundwater trends for specific wells are provided in the 
2008 GWMP update (Appendix C). 

In 2006, groundwater in the City was at approximately 120 feet above mean sea level (ft-
MSL) as shown in Figure 4.3. Figure 4.3 also shows the groundwater elevation in 1999 as a 
comparison. 

Merced GroundwaterBasin
Spring 2006, Lines of Equal Elevation of Water in Wells, Unconfined Aquifer

Merced GroundwaterBasin
Spring 1999, Lines of Equal Elevation of Water in Wells, Unconfined Aquifer

Source: California DWR Website (www.water.ca.gov)
 

Figure 4.3 Groundwater Elevation Contours - Spring 1999 and 2006 
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4.3.4 Sources of Recharge and Discharge 

According to the 2008 GWMP update, the groundwater elevations relative to the elevations 
of the major rivers and the interaction of the cones of depression with the rivers suggest 
that some reaches of the rivers lose water to groundwater while others gain water from 
groundwater discharge. Comparison of Chowchilla River elevations with groundwater levels 
indicates that the river is higher than the groundwater. Consequently, the river probably 
contributes some recharge to groundwater along the reach south of the study area. The 
pumping depressions near the Chowchilla River do not appear to be affected by the 
presence of the river. 

The groundwater elevation data indicate that there is groundwater discharge along the San 
Joaquin River. There is a trough in the water table elevations that follow the San Joaquin 
River. Groundwater inflow to the river and surrounding areas occurs from both sides of the 
San Joaquin Valley. This river and the surrounding areas are the primary groundwater 
discharge area for the valley. 

On the north side of the Merced subbasin west of State Highway 99, the lower reaches of 
the Merced River appear to be a groundwater discharge area. East of the highway, the river 
may be acting as a constant head source and supplying water to the large cone of 
depression centered approximately 17 miles northwest of Merced, east of Oakdale Road 
(Township 5 South, Range 12 East, Section 36), the river is higher than the groundwater 
and probably provides some recharge to the groundwater. 

4.3.5 Basin Overdraft 

Overdraft is the extraction of groundwater from a basin in excess of the basin’s perennial 
yield. When a groundwater basin is in balance, recharge to the groundwater basin will tend 
to exceed withdrawals from the basin in wet years, while, in dry years, withdrawals will tend 
to exceed recharge. “By definition, overdraft is not a measure of these annual fluctuations in 
groundwater storage volume. Instead, overdraft is a measure of the long-term trend 
associated with these annual fluctuations.” (CH2M HILL, 2001a; DWR, 1998). 

DWR’s Bulletin 160-98 estimated a 160-thousand acre-foot (taf) increase groundwater 
overdraft between 1990 and 1995. According to DWR, most of this overdraft increase 
occurred in the San Joaquin and Tulare Lake regions (DWR, 2003). 

Although groundwater has provided the City a reliable water supply for many years, 
historical rapid growth motivated the City to evaluate its groundwater supply. In 1992, the 
City and MID entered into an MOU to develop a long-range water resources plan (CH2M 
HILL, 2001 a). In response, the Merced Water Supply Plan was completed in 1995, which 
included goals for managing groundwater resources and to provide high quality, reliable 
supply for cities. In September 2001, the Merced Water Supply Plan Update, Final Status 
Report, was prepared for the City, MID, and UC Merced (CH2M HILL, 2001 a). The 1995 
Merced Water Supply Plan and the 2001 Merced Water Supply Plan Update, Final Status 
Report identified the factors contributing to groundwater overdraft and recommended 
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actions to restore the aquifer. These studies also recommended that groundwater 
elevations be stabilized at the 1999 levels by recharging the groundwater basin with surface 
water from the Merced River. The City and MID are working cooperatively to implement the 
water supply plan (City of Merced and MID, 2005). 

The declining groundwater basin is a result of the groundwater extraction by all 
groundwater users in the area. This includes groundwater pumping by other stakeholders 
including cities, private water companies, private well owners, MID, and by the City. The 
City anticipates some increase in groundwater use by agricultural users, as well as by the 
UC Merced Community, which places further demands on the groundwater basin. The 
groundwater recharge program will determine the location of groundwater recharge 
facilities, the agency or agencies which will operate and maintain recharge facilities, and 
cost sharing. Currently, studies are being conducted on a pilot groundwater recharge basin. 
However, more investigation is needed on the feasibility and effectiveness of utilizing 
spreading basins or deep aquifer injection wells (City of Merced and MID, 2005). MID has 
undertaken a strong effort to encourage surface water use by agricultural users (City of 
Merced, 1997). The City is undertaking projects to convert park irrigation to surface water. 

The cooperating agencies of the Merced Water Supply Plan, the City, UC Merced, and 
MID, have recognized the importance of maintaining sufficient water levels and have 
agreed on developing a strategy to maintain groundwater levels at 1999 levels, which is 
approximately 160 feet above mean sea level. Figure 4.3 illustrates Merced subbasin 
groundwater contour maps from Spring 1999 and Spring 2006 developed by DWR. 

As part of the 2001 Merced Water Supply Plan Update, Final Status Report, a groundwater 
model and a land use model were developed for use in planning. The groundwater model 
provided simulations of aquifer level changes and the amount of recharge required to 
stabilize groundwater levels. Development of a new model is needed for implementation 
level decisions (City of Merced and MID, 2005). 

Water conservation measures are currently in place as a result of the overdraft situation in 
the Merced subbasin. These measures are discussed in more detail in Chapter 6. 

4.4 EXISTING AND PROJECTED GROUNDWATER PUMPING 
The City’s current sole source of supply is groundwater, which is extracted from 
underground aquifers via 22 active groundwater wells, with one additional well under 
construction (Figure 4.1). The historical volume of groundwater pumped by the City over the 
past five years is provided in Table 4.4.  
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Table 4.4 Historic Groundwater Pumping (Guidebook Table 18) 

2010 Urban Water Management Plan 
City of Merced 

Basin Name 

Historic Pumping Rates 
(AFY) 

2005 2006 2007 2008 2009 

San Joaquin Valley(2) Metered 11,688 10,817 11,756 12,162 11,964 

Unmetered 10,853 11,353 12,641 12,004 11,342 

Total 22,541 22,171 24,397 24,166 23,306 

Groundwater as percent of total 
water supply 

100% 100% 100% 100% 100% 

Notes
(1) “Guidebook Table 18” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) The SUDP receives its groundwater from the Merced subbasin of the San Joaquin Valley 
Groundwater Basin. 

As shown in Table 4.4, the City’s water supplies are entirely obtained from the San Joaquin 
Valley groundwater basin. The projected amount of groundwater anticipated to be pumped 
through year 2030 is included in Table 4.5. Note that the groundwater anticipated to be 
pumped does not include water conservation associated with the Water Conservation Act of 
2009 discussed in Chapter 3. 
 

Table 4.5 Projected Groundwater Pumping (Guidebook Table 19) 
2010 Urban Water Management Plan 
City of Merced 

Basin Name 

Projected Pumping Rates 
(AFY) 

2015 2020 2025 2030 

San Joaquin Valley(2) 28,967 29,836 34,966 40,097 

Groundwater as percent of total 
water supply 

99% 99% 99% 99% 

Notes
(1) “Guidebook Table 19” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) The SUDP receives its groundwater from the Merced Subbasin of the San Joaquin Valley 
Groundwater Basin. Note that the anticipated amount of water to be pumped from the 
groundwater basin is based on the demand projections from Chapter 3 and incorporates water 
conservation associated with SBx7-7. 

As shown in Table 4.5, the City anticipates to supply all of its water demands from the San 
Joaquin Valley groundwater basin through the planning horizon. The percentage decreased 
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slightly (by about 1 percent) with the planned landscape irrigation with surface water 
through a transfer of about 200 AFY from MID (as will be discussed in Section 4.5). 

4.5 TRANSFER AND EXCHANGE OPPORTUNITIES 
The UWMPA requires the UWMP to address the opportunities for development of short or 
long-term transfer or exchange opportunities.  

Law 
10631 (d). Describe the opportunities for exchanges or transfers of water on a short-term or 
long-term basis.  

4.5.1 Transfer Opportunities 

During preparation of the 2005 UWMP, the City and Merced Irrigation District (MID) were 
considering a long-term transfer agreement. Under this scenario, the City would use 
surface water from the Merced River to irrigate City parks. The City’s dominant water 
supply source (i.e. groundwater) has sufficient capacity for the 20-year planning horizon. 
Therefore, the use of surface water is not necessary to augment supply, but rather reduce 
the demands on the groundwater basin. The transfer was originally planned to start in 2005, 
but has not been finalized. For the purpose of this report, the deliveries identified in the 
2005 UWMP will be followed with a total of 58 AFY anticipated in 2015. The transfer 
opportunities identified over the 20-year planning horizon are summarized in Table 4.6. MID 
is currently charging $1,000 per acre to connect parks and schools to MID canal water. 
 

Table 4.6 Transfer Opportunities (Guidebook Table 20) 
2010 Urban Water Management Plan 
City of Merced 

Transfer Agency 
Transfer or 
Exchange 

Short-Term or 
Long-Term 

Volume 
(AFY) 

Merced Irrigation District(2) Transfer Long-term 200 
Notes
(1) “Guidebook Table 20” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: 2005 UWMP, July 2006. 

4.5.2 Exchange Opportunities 

During the preparation of the 2010 UWMP, the City and MID were in early discussions 
about establishing an updated memorandum of understanding (MOU) for the exchange of 
tertiary treated wastewater effluent for MID canal water (surface water). The canal water 
could then be used to irrigate City parks and provide a reduction of the groundwater 
demands. This 2010 UWMP recommends that the City and MID continue to pursue the 
update of this MOU. 
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4.6 DESALINATED WATER OPPORTUNITIES 
The UWMPA requires that the UWMP address the opportunities for development of 
desalinated water, including ocean water, brackish water and groundwater. 

Law 
10631. A plan shall be adopted in accordance with this chapter and shall do all of the 
following: 
 
10631 (i) Describe the opportunities for development of desalinated water, including, but not 
limited to, ocean water, brackish water, and groundwater, as a long term supply. 

4.6.1 Brackish Water and/or Groundwater Desalination 

As summarized in Table 4.7 the groundwater that underlies the City is not brackish in 
nature and does not require desalination. However, the City could provide financial 
assistance to other purveyors in exchange for water supplies. Should the need arise; the 
City may consider this option. 
 

Table 4.7 Opportunities for Desalinated Water 
2010 Urban Water Management Plan 
City of Merced 

Sources of Water 
Opportunities for 
Desalinated Water 

Ocean Water None 

Brackish Ocean Water None 

Brackish Groundwater None 

Other None 

4.6.2 Seawater Desalination 

Because the City is not located in a coastal area, it is not practical nor economically feasible 
to implement a seawater desalination program (Table 4.7). However, the City could provide 
financial assistance to other purveyors in exchange for water supplies. Should the need 
arise; the City may consider this option.  

4.7 RECYCLED WATER OPPORTUNITIES 
The UWMPA requires that the UWMP address the opportunities for development of 
recycled water, including the description of existing recycled water applications, quantities 
of wastewater currently being treated to recycled water standards, limitations on the use of 
available recycled water, an estimate of projected recycled water use, the feasibility of said 
projected uses, and practices to encourage the use of recycled water. 
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Law 
10633. Provide, to the extent available, information on recycled water and its potential for 
use as a water source in the service area of the urban water supplier. The preparation of the 
plan shall be coordinated with local water, wastewater, groundwater, and planning agencies 
that operate within the supplier’s service area.  

The City is the sole agency responsible for the collection, treatment, and disposal of 
wastewater in the SUDP.  

4.7.1 Wastewater Treatment 

The City collects, treats, and recycles both municipal and process wastewater. Municipal 
wastewater is generated from a combination of residential, commercial, and industrial 
sources. It is collected and treated at the City's wastewater treatment facility (WWTF) and 
the treated effluent is discharged to Hartley Slough, Food Processing Land Application Area 
(FPLAA), and a wildlife management wetland for reuse. 

Treated effluent from the WWTF is currently discharged to Hartley Slough for agricultural 
use, and is required to meet the City's National Pollutant Discharge Elimination System 
(NPDES) permit limitations. Construction is currently underway on the tertiary treatment 
upgrade of the WWTF, and is slated for completion in 2011. After completion of these 
improvements, the entire wastewater flow will meet unrestricted reuse standards in 
accordance with Title 22. 

4.7.1.1 

The City owns, operates, and maintains the wastewater system that serves the community. 
The sewer system consists of gravity sewers up to 54-inches in diameter, lift stations, and 
force mains to collect wastewater from residential, industrial, and commercial connections. 
The wastewater is collected and discharged to trunk sewers and interceptors that convey 
the wastewater to the City's WWTF for treatment. 

Municipal Wastewater Treatment 

The City-owned and operated WWTF is located two miles south of the Merced Regional 
Airport and provides service to the City and UC Merced Community. Currently, the City 
generates tertiary treated and disinfected effluent. Secondary treatment is accomplished by 
conventional activated sludge and the disinfection facilities include chlorination and 
dechlorination. The WWTF has a current design capacity of 12 mgd.  

4.7.1.2 

The FPLAA site is owned by the City. This land application provides water for agricultural 
crops, which are harvested by the City. The FPLAA utilizes recycled industrial wastewater 
generated in the City. 

Food Processing Land Application Area 

4.7.2 Municipal Wastewater Generation 

A summary of the projected wastewater generation is included in Table 4.8. The quantity of 
effluent that meets or will meet recycled water standards (Title 22) is also included in this 
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table based on the assumption that the City’s entire wastewater flow will be treated to 
tertiary treatment standards after tertiary treatment upgrade of the City’s WWTF. 
 

Table 4.8 Wastewater Characteristics (Guidebook Table 21) 
2010 Urban Water Management Plan 
City of Merced 

Type of Wastewater 

Volume(2) 

(AFY) 

2005 2010(2) 2015(3) 2020 2025 2030(3) 

Collected and treated 
based on population 

7,047 7,422 9,470 10,978 12,866 14,754 

UC Merced 157 678 1,019 1,330 1,676 1,676 

Total Collected and 
treated in SUDP 

7,204 8,100 10,489 12,308 14,542 16,430 

Meets recycled water 
standards 

- - 10,489 12,308 14,542 16,430 

Notes
(1) “Guidebook Table 21” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) With the exception of 2010, wastewater and recycled water volumes based on updated 
population projections, criteria outlined in 2001 Merced Water Reuse Strategic Plan, and UC 
Merced projections listed in 2005 UMWP. 2010 values based on historical use data of 8,100 af 
collected and treated. UC Merced collection and use of 678 af subtracted from the 8,100 to 
yield remaining collection and treatment for the system (7,422 af). 

(3) UC Merced growth estimates linear until 2025; assumed to remain constant after 2025. 

The wastewater projections shown in Table 4.9 are based on the population projections 
from Table 2.3. The 2001 Merced Water Reuse Strategic Plan developed wastewater 
projections based on a wastewater generation rate of 100 gpcd for populations up to 
70,000 and 85 gpcd beyond 70,000 population. Wastewater projections for UC Merced 
were then added separately (the same totals are shown in Table 4.9). The wastewater flow 
projections from the 2005 UWMP were updated based on the updated population 
projections. 

As shown in Table 4.9, the City’s wastewater flows are anticipated to increase from 
8,100 AFY in 2010 to 16,430 AFY in 2030. After the tertiary treatment expansion is brought 
online all of the City’s wastewater is anticipated to meet tertiary treatment standards. 

4.7.3 Current Recycled Water Use 

Treated effluent from the WWTF is discharged to a gravity channel that conveys the treated 
effluent to Hartley Slough, the FPLAA site, and a wildlife management area wetland. The 
primary source of water for Hartley Slough is treated effluent from the WWTF. Water from 
the slough is subsequently used for agricultural irrigation. Approximately 1.2 mgd 
(1,344 AFY) of treated effluent is pumped from the gravity channel to an adjacent 380-acre 
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wildlife management area wetland to create a series of percolation and evaporation ponds. 
Most of the treated effluent from the WWTF is recycled for irrigation. 

While the 2005 UWMP projected 11,875 AFY of recycled water use by 2010, the tertiary 
treatment expansion has not yet been completed. Consequently, the actual recycled water 
use consists of the 2,284 AFY of treated effluent discussed above. 
 

Table 4.9 2005 UWMP Recycled Water Use Comparison (Guidebook Table 24) 
2010 Urban Water Management Plan  
City of Merced 

  Volume (AFY) 

User Type Treatment Level 2010 Actual 2005 Projection for 2010(2) 

Agricultural Irrigation Screening 331(3) 331 
Secondary 654 10,200 

Landscape Irrigation Tertiary  - 
Commercial Irrigation Tertiary  - 
Golf Course Irrigation Tertiary  - 
Wildlife Habitat Secondary 1,299 1,344 
Wetlands Secondary  - 
Industrial Reuse Tertiary  - 
Groundwater 
Recharge Tertiary  - 
Seawater Barrier Tertiary  - 
Geothermal Energy Tertiary  - 
Indirect Potable 
Reuse Secondary  - 
Total  2,284 11,875 
Notes
(1) “Guidebook Table 24” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Source: 2005 UWMP, July 2006. 
(3) Estimated WWTP Landscape Irrigation Use. 

4.7.4 Projected Recycled Water Use 

The 2001 Merced Water Reuse Strategic Plan identified reuse alternatives for the WWTF to 
accommodate future flows based on secondary and tertiary treatment of wastewater. 
Secondary treatment reuse alternatives included limited agricultural reuse (some crops), 
discharge to a private wetland or duck club, and continued discharge to the wildlife 
management area wetland and Hartley Slough. Tertiary treatment reuse alternatives 
included unlimited agricultural reuse (all crops), urban landscape irrigation (with centralized 
and satellite treatment), industrial reuse, and discharge to a public access wildlife refuge. 
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The Stakeholders Advisory Group, consisting of community members representing 
agriculture, land development, wildlife and environmental, industry, commerce, and 
wastewater customers, recommended continued discharge of treated effluent to the City's 
wetland and Hartley Slough and increasing the treatment capacity of the WWTF to 12 mgd. 
Because the WWTF has had treatment performance and reliability issues since 1995, the 
selection of this alternative was based on it being the most expeditious to implement as well 
as the least expensive. Since this alternative provides for essentially 100 percent 
agricultural reuse and provides an alternative to groundwater pumping, it was also 
considered of maximum benefit to the environment. 

The City recently completed the first of two construction phases (initial secondary and first 
tertiary expansion) at the WWTF to implement tertiary treatment and increase capacity. 
This increased the capacity of the WWTF to 12 mgd. In the short term, the treated effluent 
will continue to be used for agricultural irrigation and discharged to the wildlife management 
area. With the completion of the tertiary treatment, the effluent will be available for urban 
landscape irrigation in the future, though there are currently no plans to do so. For the 
purposes of this report, no recycled water for urban use within the City's service area is 
assumed for the next 20 years. The future use of recycled water within the City is still being 
evaluated, and this assumption may change in the future. 

Table 4.10 shows the projected future use of recycled water for the planning period. Other 
future uses of reclaimed water include water exchange with MID, as well as opportunities to 
incorporate recycled water use on the UC Merced Community. As the UC Merced 
Community begins to develop, the UC Merced long-range plan is to maximize recycled 
water generated on-campus. Specifically, the potential uses of recycled water include toilet 
flushing, cooling tower use, or landscape irrigation. 
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Table 4.10 Potential Recycled Use (Guidebook Table 23) 

2010 Urban Water Management Plan 
City of Merced 

User Type Description 
Treatment 

Level 

Volume 
(AFY) 

2015 2020 2025 2030 

Agricultural 
Irrigation 

City-owned 
land 

Screening 331 331 331 331 

Hartley 
Slough 

Tertiary 11,469 12,702 13,864 16,016 

Landscape 
Irrigation(2) 

- - - - - - 

Commercial 
Irrigation 

- - - - - - 

Golf Course 
Irrigation 

- - - - - - 

Wildlife 
Habitat and 
Wetlands 

- Tertiary 1,344 1,344 1,344 1,344 

Industrial 
Reuse(2) 

- - - - - - 

Groundwater 
Recharge 

- - - - - - 

Seawater 
Barrier 

- - - - - - 

Geothermal 
Energy 

- - - - - - 

Indirect 
Potable 
Reuse 

- - - - - - 

Total - - 13,144 14,377 15,539 17,691 
Notes
(1) “Guidebook Table 23” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) The City is exploring opportunities for industrial and parks irrigation using a water exchange with 
MID 

4.7.5 Optimizing Recycled Water Use 

The City supports use of reclaimed water in the service area where economically feasible, 
though there are no current plans to do so. The City however, has taken steps to promote 
and expand the use of reclaimed water and promote awareness among City stakeholders. 
The majority of the potential use of recycled water consists of agricultural demands and 
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none are planned for urban reuse. The City does not provide or maintain incentives to use 
reclaimed water as shown in Table 4.11. 
 

Table 4.11 Methods to Encourage Recycled Water Use (Guidebook Table 25) 
2010 Urban Water Management Plan 
City of Merced 

Actions 

Projected Volume 
(AFY) 

2010 2015 2020 2025 2030 

Financial Incentives 0 0 0 0 0 

Other 0 0 0 0 0 
Notes
(1) “Guidebook Table 25” refers to a specific table in the “Guidebook to Assist Urban Water 

Suppliers to Prepare a 2010 Urban Water Management Plan” by DWR. 

: 
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Chapter 5 

WATER SUPPLY RELIABILITY AND WATER SHORTAGE 
CONTINGENCY PLANNING 

The UWMPA requires that the UWMP address the reliability of the agency’s water supplies. 
This includes supplies that are vulnerable to seasonal or climatic variations. In addition, an 
analysis must be included to address supply availability in a single dry year and in multiple 
dry years. 

Law 
10631 (f) An urban water supplier shall describe in the plan water management tools and 
options used by that entity that will maximize resources and minimize the need to import 
water from other regions.” 
 
10631 (c) (2) For any water source that may not be available at a consistent level of use, 
given specific legal, environmental, water quality, or climatic factors, describe plans to 
replace that source with alternative sources or water demand management measures, to the 
extent practicable. 

5.1 WATER SUPPLY RELIABILITY 
There are two aspects of supply reliability that can be considered. The first relates to 
immediate service needs and is primarily a function of the availability and adequacy of the 
supply facilities. The second aspect is climate-related, and involves the availability of water 
during mild or severe drought periods. This chapter considers the City of Merced’s (City’s) 
water supply reliability during three water scenarios: normal water year, single dry water 
year, and multiple dry water years. These scenarios are defined as follows: 

• Normal Year: The normal year is a year in the historical sequence that most closely 
represents median runoff levels and patterns. The supply quantities for this condition 
are derived from historical average yields. 

• Single Dry Year: This is defined as the year with the minimum useable supply. The 
supply quantities for this condition are derived from the minimum historical annual 
yield. 

• Multiple Dry Years: This is defined as the three consecutive years with the minimum 
useable supply. Water systems are more vulnerable to these droughts of long 
duration, because they deplete water storage reserves in local and state reservoirs 
and in groundwater basins. The supply quantities for this condition are derived from 
the minimum of historical three-year running average yields.  

Historically, the City’s water supply has consisted solely of groundwater. However, the City 
is anticipating use of surface water supplies within the planning period (as discussed in 
Chapter 4). While it is assumed that surface water supplies from MID would be obtained 
from the Merced River, flow data for the Merced River from California Department of Water 
Resources’ (DWR) California Data Exchange Center (CDEC) was only available from 1999 
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through 2010. In order to calculate the basis of hydrologic years, presented in Table 5.1, 
data was used from the San Joaquin Valley, within which the Merced watershed falls. Data 
was obtained from DWR’s Chronological Reconstructed Sacramento and San Joaquin 
Valley Water Year Hydrologic Classification Indices 1901 to 1910 (WSIHIST) for the San 
Joaquin Valley from 1901 through 2010.  
 
Table 5.1 Basis of Water Year Data 

2005 Urban Water Management Plan 
City of Merced 

Water Year Type Base Year(s) 
Average Water Year 1921 
Single Dry Water Year 1977 
Multiple Dry Water Years 1929 - 1931 
Notes

As shown in 

: Source: DWR Chronological Reconstructed Sacramento and San Joaquin Valley Water Year Hydrologic 
Classification Indices (WSIHIST) 1901 to 2010. 

Table 5.1, the year closest to the average runoff over the period evaluated was 
1921. The lowest runoff year was 1977 and the lowest multiple-year period (of three years 
or greater) was the three year period between 1929 and 1931. 

Table 5.2 presents calculations showing the percentage of supply available for the 
hydrologic years shown in Table 5.1. 
 

Table 5.2 Supply Reliability – Historical Conditions 
2005 Urban Water Management Plan 
City of Merced 

Surface Water Source 
Average Year 

(1921) 
Single Dry Year 

(1977) 
Multiple Dry Years 
1929 1930 1931 

San Joaquin Valley 
Runoff (maf) 5.90 1.05 2.84 3.25 1.66 
% of Normal 100% 18% 48% 55% 28% 
Notes

As shown in 

: Source: DWR Chronological Reconstructed Sacramento and San Joaquin Valley Water Year Hydrologic 
Classification Indices (WSIHIST) 1901 to 2010. 

Table 5.2, the anticipated supply available from surface water sources was 18 
percent during the single dry year of 1977 and between 28 and 55 percent during the 
multiple dry year stretch between 1929 and 1931. Note that although the surface water 
supplies are anticipated to be obtained from the Merced River, the San Joaquin Valley 
watershed is assumed to be representative of drought conditions in the area. Also, it should 
be noted that the City is currently fully dependent on groundwater and is projecting to be 
primarily dependent on groundwater over the planning period. The hydrologic impacts to 
supply reliability shown in Table 5.1 and Table 5.2 are thus reflective of surface water 
supplies only. Anticipated supply reliability for each of the City’s water sources will be 
presented for each supply reliability condition (normal, single dry year, and multiple dry 
year). 
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During drought years, water use patterns will typically change. Outdoor water use will 
typically increase as irrigation is used as a replacement for decreased rainfall. To determine 
the impact of drought years on the City’s annual demands, the City’s historical per capita 
water usage was evaluated. By normalizing water consumption with population and thus 
expressing consumption in gpcd, the increase in demands due to growth is eliminated. The 
historical per capita consumption in the period 1978 through 2009 is shown in Figure 5.1. 

 

Figure 5.1 Historical Per-Capita Consumption Variation 

As shown in Figure 5.1, the per-capita demand has trended downward, likely due to the 
City’s conservation efforts. To account for this downward trend, a linear fit was used as the 
average to which the annual consumption was compared. For each year, the annual 
consumption was compared to the linear regression to obtain a percentage above average 
water use. As shown, the per capita consumption in 1984 was about 23 percent above the 
linear trend. While 1984 does not represent a significant drought year, it is indicative of the 
potential variation in water demands on an annual basis. For conservative planning 
purposes, the demands will be increased by this percentage for the single-dry hydrologic 
year. 

5.1.1 Projected Normal Water Year Demands 

The normal year water demands through 2030 are estimated based on the historical daily 
use criteria and populations projections for the Specific Urban Development Plan (SUDP) 
included in the City’s General Plan. A discussion of the derivation of the demands is 
included in Chapter 3 and the actual demand projections for 2015, 2020, 2025, and 2030 
are included in Tables 3.9 through 3.12. The projected normal water year demands are 
repeated in Table 5.3 for comparison.  
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Table 5.3 Normal Year Water Use Projections 
2010 Urban Water Management Plan 
City of Merced 

 Water Use (AFY) 

Water Use 2010 2015 2020 2025 2030 

Projected Annual Demand(1) 23,661 30,064 32,502 38,169 44,420 

Notes
(1) Based on historic demand from Table 3.9 (2010) and demand projections provided in Table 3.10 through 

3.13 (2015 through 2030). Incorporates water conservation associated with SBx7-7. 

: 

As shown in Table 5.3, the City’s demands under normal year conditions are anticipated to 
increase from 23,661 afy in 2010 to 44,420 afy in 2030. The City’s projected supplies under 
normal year water supply conditions are presented in Table 5.4. 
 

Table 5.4 Normal Year Water Supply Projections (Guidebook Table 31) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Groundwater(2) 23,661 30,064 32,502 38,169 44,420 

% of Normal 100% 100% 100% 100% 100% 

Transfers In(3) 0 58 105 153 200 

% of Normal 100% 100% 100% 100% 100% 

Supply Total 23,661 30,006 32,397 38,016 44,220 

% of Normal 100% 100% 100% 100% 100% 
Notes
(1) “Guidebook Table 31” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to 

Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply estimates based on projected water demands. Assumed groundwater supply can be 
sufficiently increased to meet water demands. 

(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 

As shown in Table 5.4, the City’s projected water supplies are primarily through 
groundwater. Note that only the anticipated quantity of groundwater to be pumped is 
included as a supply in Table 5.4. Table 5.5 provides a comparison of demands and 
supplies for each planning year. 
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Table 5.5 Normal Year Supply and Demand Comparison (Guidebook Table 32) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Supply total 23,661 30,064 32,502 38,169 44,420 

Demand total 23,661 30,064 32,502 38,169 44,420 

Difference 0 0 0 0 0 

Difference as a % of Supply 0% 0% 0% 0% 0% 

Difference as a % of Demand 0% 0% 0% 0% 0% 
Notes
(1) “Guidebook Table 32” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to 

Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply estimates based on projected water demands. Assumed groundwater supply can be 
sufficiently increased to meet water demands. 

(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 

As shown in Table 5.5, since the groundwater supplies in Table 5.4 are based on the 
anticipated demands, there is no difference between demand and supply for each planning 
year. 

5.1.2 Projected Single Dry Water Year 

The single dry year water demands through 2030 are estimated based on the normal year 
demands, the anticipated demand increase, and the anticipated decrease in supplies. The 
projected single dry water year demands are presented in Table 5.6.  
 

Table 5.6 Single Dry Year Water Use Projections 
2010 Urban Water Management Plan 
City of Merced 

 Water Use (AFY) 

Water Use 2010 2015 2020 2025 2030 

Projected Annual Demand(1) 29,110 36,988 39,987 46,959 54,649 

Notes
(1) Based on historic demand from Table 3.3 (2010) and demand projections provided in Table 3.8 (2015 

through 2030) increased by 23 percent. 

: 

As shown in Table 5.6, the City’s demands under single dry year conditions are anticipated 
to increase from 29,110 afy in 2010 to 54,649 afy in 2030. The City’s projected supplies 
under single dry year water supply conditions are presented in Table 5.7. 
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Table 5.7 Single Dry Year Water Supply Projections (Guidebook Table 31) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Total Required 
Supply Estimates 29,110 36,988 39,987 46,959 54,649 

Surface Water % 
of Normal 18% 18% 18% 18% 18% 

Surface water 
(Transfers In(3) ) 2 10 19 27 36 

Balance from 
Groundwater(2,4) 29,108 36,978 39,968 46,932 54,613 
Notes
(1) “Guidebook Table 31” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply based on projected water demands.  
(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 
(4)  Total Required Supply minus surface water input. Assumed groundwater supply can be sufficiently increased to 

meet water demands. 

As shown in Table 5.7, the City’s projected water supplies are primarily through 
groundwater. Note that only the anticipated quantity of groundwater to be pumped is 
included as a supply in Table 5.7. Table 5.8 provides a comparison of demands and 
supplies for each planning year. 
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Table 5.8 Single Dry Year Supply and Demand Comparison (Guidebook Table 33) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Supply total 29,110 36,988 39,987 46,959 54,649 

Demand total 29,110 36,988 39,987 46,959 54,649 

Difference 0 0 0 0 0 

Difference as a 
% of Supply 0% 0% 0% 0% 0% 

Difference as a 
% of Demand 0% 0% 0% 0% 0% 
Notes
(1) “Guidebook Table 33” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to 

Prepare a 2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply estimates based on projected water demands. Assumed groundwater supply can be 
sufficiently increased to meet water demands. 

(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 

As shown in Table 5.8, since the groundwater supplies in Table 5.7 are based on the 
anticipated demands, there is no difference between demand and supply for each planning 
year. 

5.1.3 Projected Multiple Dry Water Years 

The multiple dry year water demands through 2030 are estimated based on the normal year 
demands, the anticipated demand increase, and the anticipated decrease in supplies. The 
projected multiple dry water year demands are presented in Table 5.9.  
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Table 5.9 Multiple Dry Year Water Use Projections 
2010 Urban Water Management Plan 
City of Merced 

 Water Use (AFY) 

Water Use 2010 2015 2020 2025 2030 

Year 1 29,110 36,988 39,987 46,959 54,649 

Year 2 29,110 36,988 39,987 46,959 54,649 

Year 3 29,110 36,988 39,987 46,959 54,649 

Notes
(1) Based on historic demand from Table 3.3 (2010) and demand projections provided in Table 3.8 (2015 

through 2030) increased by 23 percent. 

: 

As shown in Table 5.9, the City’s demands under each of the multiple dry years is 
anticipated to be similar to the demand increase during single dry year conditions. The 
City’s projected supplies under multiple dry year water supply conditions are presented in 
Table 5.10 through Table 5.12. 
 

Table 5.10 Multiple Dry Year Water Supply Projection- Year 1 (Guidebook Table 31) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Total Required 
Supply Estimates 29,110 36,988 39,987 46,959 54,649 

Surface Water % 
of Normal 48% 48% 48% 48% 48% 
Surface water 
(Transfers In(3) ) 5 28 51 74 96 

Balance from 
Groundwater(2,4) 29,105 36,960 39,936 46,885 54,553 
Notes
(1) “Guidebook Table 31” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply based on projected water demands.  
(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 
(4)  Total Required Supply minus surface water input. Assumed groundwater supply can be sufficiently increased to 

meet water demands. 

 



June 2011 5-9 
pw://Carollo/Documents/Client/CA/Merced/8098B00/Deliverables/Ch05 

Table 5.11 Multiple Dry Year Water Supply Projections Year 2 (Guidebook Table 31) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Total Required 
Supply Estimates 29,110 36,988 39,987 46,959 54,649 

Surface Water % 
of Normal 55% 55% 55% 55% 55% 

Surface water 
(Transfers In(3) ) 6 32 58 84 110 

Balance from 
Groundwater(2,4) 29,104 36,956 39,929 46,875 54,539 
Notes
(1) “Guidebook Table 31” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply based on projected water demands.  
(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 
(4)  Total Required Supply minus surface water input. Assumed groundwater supply can be sufficiently increased to 

meet water demands. 

 

Table 5.12 Multiple Dry Year Water Supply Projections Year 3 (Guidebook Table 31) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Total Required 
Supply Estimates 29,110 36,988 39,987 46,959 54,649 

Surface Water % 
of Normal 28% 28% 28% 28% 28% 

Surface water 
(Transfers In(3) ) 3 16 30 43 56 

Balance from 
Groundwater(2,4) 29,107 36,972 39,957 46,916 54,593 
Notes
(1) “Guidebook Table 31” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply based on projected water demands.  
(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 
(4) Total Required Supply minus surface water input. Assumed groundwater supply can be sufficiently increased to 

meet water demands. 
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As shown in Table 5.10 through Table 5.12, the City’s projected water supplies are primarily 
through groundwater. Note that only the anticipated quantity of groundwater to be pumped 
is included as a supply in Table 5.10 through Table 5.12Error! Reference source not 
found.. Table 5.13 provides a comparison of demands and supplies for each planning year. 
 

Table 5.13 Multiple Dry Year Supply and Demand Comparison (Guidebook Table 33) 
2010 Urban Water Management Plan 
City of Merced 

 Water Supply (AFY) 

Supply Source 2010 2015 2020 2025 2030 

Year 1 - Supply total 29,110 36,988 39,987 46,959 54,649 

Year 1 - Demand total 29,110 36,988 39,987 46,959 54,649 

Year 2 - Supply total 29,110 36,988 39,987 46,959 54,649 

Year 2 - Demand total 29,110 36,988 39,987 46,959 54,649 

Year 3 - Supply total 29,110 36,988 39,987 46,959 54,649 

Year 3 - Demand total 29,110 36,988 39,987 46,959 54,649 

Difference 0 0 0 0 0 

Difference as a % of Supply 0% 0% 0% 0% 0% 

Difference as a % of 
Demand 0% 0% 0% 0% 0% 
Notes
(1) “Guidebook Table 33” refers to a specific table in the “Guidebook to Assist Urban Water Suppliers to Prepare a 

2010 Urban Water Management Plan” by DWR. 

: 

(2) Water supply estimates based on projected water demands. Assumed groundwater supply can be sufficiently 
increased to meet water demands. 

(3) City and MID plan to phase in use of surface water from MID for landscape irrigation. 

As shown in Table 5.13, since the groundwater supplies in Table 5.9 are based on the 
anticipated demands, there is no difference between demand and supply for each planning 
year under years 1, 2, or 3 of the multiple dry year condition. 

5.1.4 Factors Affecting Supply Reliability 

There are a variety of factors that can impact water supply reliability. Factors impacting the 
City’s supply sources are indicated with an “X” in Table 5.14. A brief discussion on each of 
these factors is provided below.  
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Table 5.14 Factors Resulting in Inconsistency of Supply (Guidebook Table 29) 
2010 Urban Water Management Plan 
City of Merced 

Water Supply 
Sources 

Specific  
Source Name Li
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Groundwater Merced subbasin - - - - - - 
Surface Water MID - - X - - - 

5.1.5 Environmental 

Given the fragile state of many of California’s ecosystems, environmental concerns 
inevitably arise during the water planning process. The delicacy of these systems can, in 
turn, cause a lack of supply due to the enforcement of environmental legislation. The recent 
legal actions involving the Endangered Species Act in the Delta are an example of the clash 
between environmental concerns and water supply. Since the City’s anticipated surface 
water supplies are planned to be a fairly minimal portion of the City’s overall supply mix, it is 
anticipated that they can be replaced with groundwater during periods of shortfall. 

Of a more significant concern is the overdraft of the groundwater basin. For the purposes of 
this study, this is considered a long-term issue rather than a supply inconsistency. The 
Merced Area Groundwater Pool Interests (MAGPI) Groundwater Management Plan 
(GWMP), included in Appendix C, discusses overdraft and the plans for reduction of 
overdraft in detail. 

5.1.6 Water Quality 

The GWMP identifies several groundwater constituents, which lead to groundwater quality 
concerns in the area. Contaminants in the area include groundwater salinity, nitrate, iron, 
manganese, arsenic, radio-nucleotides, bacteria, petroleum hydrocarbons, pesticides, 
trichloroethylene and perchloroethylene. The 2010 Merced Water Quality Report indicates 
that no substances exceed regulation concentration levels (GMP, 2008). 

Salinity levees within the Merced subbasin range from 90 to greater than 1,250 milligrams 
per liter (mg/L), as measured by total dissolved solids (TDS). Groundwater salinity is 
generally lowest in the easterly portion of the Merced subbasin and in the adjoining Merced 
Irrigation District (MID). While the City measures a total of 24.6 ppm in the 2010 Water 
Quality Report, this falls below the 33 ppm maximum range. While salinity levels are high, it 
is an unregulated substance.  

Another groundwater concern is nitrate levels from man-made sources, which is wide 
spread through the San Joaquin Valley. While nitrate in irrigation water is not a major 
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concern for most crops, high concentrations of nitrate in groundwater are primarily a 
concern for potable water supplies. The MCL for nitrate in public drinking water supplies is 
45 mg/L. In their 2010 Water Quality Report, the City indicates finding Nitrate levels of 15.5 
ppm in 2008. This is well within a safe range, and should not pose a problem in the near 
future. 

5.1.7 Climatic 

Climate change may add many new uncertainties to the challenges of planning, and 
irrespective of the debate associated with the sources and cause of increasing 
concentrations of greenhouse gasses, changes in weather could significantly affect water 
supply planning. Since climatic pressures could potentially affect supply reliability, continual 
attention to this issue will be necessary in the future. 

5.2 WATER QUALITY IMPACTS ON SUPPLY  
The UWMPA requires that the UWMP include a discussion of water quality impacts on the 
reliability of an agency’s water supplies. 

Law 
10634. The plan shall include information, to the extent practicable, relating to the quality of 
existing sources of water available to the supplier over the same five-year increments as 
described in subdivision (a) of Section 10631 and the manner in which water quality affects 
management strategies and supply reliability. 

As discussed in Section 5.1.6, the City has worked to manage the groundwater water 
quality issues to avoid inconsistencies in supply. It is anticipated that the City will continue 
to depend on groundwater as a reliable water supply source and work to mitigate any 
identified water quality concerns. Through these efforts, water supply changes due to water 
quality are not expected, as shown in Table 5.15. 
 
Table 5.15 Current and Projected Water Supply Changes Due to Water Quality 

(Guidebook Table 39) 
2005 Urban Water Management Plan 
City of Merced 

 Anticipated Supply Changes Due to Water Quality (%) 

Water Source 2010 2015 2020 2025 2030 

Surface Water 0 0 0 0 0 

Groundwater 0 0 0 0 0 
Notes
(1) “Guidebook Table 39” refers to a specific table in the “Guidebook to Assist Water Suppliers in the Preparation of 

a 2010 Urban Water Management Plan” by DWR. 

: 
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5.3 WATER SHORTAGE CONTINGENCY PLAN 
The UWMPA requires that the UWMP include an urban water shortage contingency 
analysis that addresses specified issues. 

Law 
10632. The plan shall provide an urban water shortage contingency analysis, which includes 
each of the following elements, which are within the authority of the urban water supplier: 
 
10632 (a) Stages of action to be undertaken by the urban water supplier in response to 
water supply shortages, including up to a 50 percent reduction in water supply and an outline 
of specific water supply conditions which are applicable to each stage. 
 

5.3.1 Water Shortage Stages and Reduction Objectives 

The City adopted in 1993 a resolution for a program of mandatory prohibitions related to 
water conservation. The City adopted this ordinance in response to the water shortage 
emergency associated with the drought of 1987 through 1991. The regulations associated 
with this ordinance were revised in 2000, but have remained in force due to the overdraft of 
the Merced subbasin. 

Currently, Chapter 15.42 of the City Municipal Code, implemented through Ordinance 1842 
(included in Appendix E), comprises the City’s water shortage contingency plan. Since the 
ordinance was a declaration of a water emergency, stages of action are not defined and the 
water shortage contingency plan is currently active. 
 

Table 5.16 Water Shortage Stages and Reduction Objectives 
2005 Urban Water Management Plan 
City of Merced 

Stage Description Conditions 
Percent 

Shortage 

1 Normal Water 
Supply 

Supplies available to meet demands 0 

2 Water Emergency Major failure of a supply, storage or 
distribution system [overdraft condition 
of groundwater basin] 

Not 
Determined 

As shown in Table 5.16, the water shortage stages include two stages. The City is currently 
in the second stage, Water Emergency.  

5.3.2 PROHIBITIONS, CONSUMPTION REDUCTION METHODS, AND 
PENALTIES 

The UWMPA requires that the UWMP include an urban water shortage contingency 
analysis that addresses methods to reduce consumption. 
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Law 
 

10632. The plan shall provide an urban water shortage contingency analysis, which includes 
each of the following elements, which are within the authority of the urban water supplier: 
 
10632 (d) Additional, mandatory prohibitions against specific water use practices during 
water shortages, including, but not limited to, prohibiting the use of potable water for street 
cleaning. 
 
10632 (e) Consumption reduction methods in the most restrictive stages. Each urban water 
supplier may use any type of consumption reduction methods in its water shortage 
contingency analysis that would reduce water use, are appropriate for its area, and have the 
ability to achieve a water use reduction consistent with up to a 50 percent reduction in water 
supply. 
 
10632 (f) Penalties or charges for excessive use, where applicable. 

The City’s ordinance prohibits the waste of water through prohibition of the following 
activities: 

Mandatory Prohibitions on Water Wasting 

• Washing of sidewalks, driveways, and other outdoor surfaces 

• Washing of external building or trailer walls 

• Non-recirculating fountains 

• Use of water from the City’s distribution system for non-domestic purposes when 
another adequate source of water is available 

• Waste of water for reasons not stated without reasonable purpose. 

The ordinance also includes mandatory conservation measures consisting of prohibitions 
on non-essential water uses, including replacement of broken plumbing fixtures and 
sprinklers, limited irrigation hours, and restriction of outdoor irrigation by day of week 
(based on odd and even street address). 

The City’s water reduction stages are triggered through declaration of a water shortage 
emergency. The potential reasons for which the City may declare a water shortage 
emergency include major failure of a supply or distribution system. The City is currently in 
the emergency stage due to the overdraft condition of groundwater basin. 

Water Reduction Stage Triggering Mechanisms 

The City’s ordinance states that violators of the water conservation prohibitions can be 
penalized through the following penalties: 

Excessive Use Penalties 

• Disconnection from the City’s water distribution system  

• Installation of a meter at the violator’s expense.  
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For non-essential uses, the City’s ordinance outlines that the director may issue a Cease 
and Desist Order and order the violator to comply with stated provisions or exceptions. If 
the violation continues after the order, the City may assess a penalty to the violator’s 
account of: 

• $25 for the first violation 

• $50 for the second violation 

• $100 for any subsequent violations 

5.3.3 REVENUE AND EXPENDITURE IMPACTS/MEASURES TO 
OVERCOME IMPACTS 

According to the UWMPA, the UWMP is required to include an urban water shortage 
contingency analysis that addresses the financial impacts from reduced water sales. 

Law 
10632. The plan shall provide an urban water shortage contingency analysis, which includes 
each of the following elements, which are within the authority of the urban water supplier: 
 
10632 (g) An analysis of the impacts of each of the actions and conditions described in 
subdivisions (a) to (f), inclusive, on the revenues and expenditures of the urban water 
supplier, and proposed measures to overcome those impacts, such as the development of 
reserves and rate adjustments. 
 
10632 (g) An analysis of the impacts of each of the proposed measures to overcome those 
revenue and expenditure impacts, such as the development of reserves and rate 
adjustments. 

It is anticipated that water shortages would result in a reduction in revenue. However, the 
majority of the City’s single-family residential accounts consist of unmetered connections. 
Since the unmetered connections are charged a flat rate, revenue impacts would not result 
from reduced supplies for unmetered accounts. As planned in the 2005 UWMP, the City 
plans to determine the extent of any revenue and expenditure imbalance as well as 
proposed measures to overcome impacts to City revenues and expenditure imbalances at 
the time the water shortage has started. 

5.3.4 ACTIONS DURING A CATASTROPHIC INTERRUPTION 

The UWMPA requires that the UWMP include an urban water shortage contingency 
analysis that addresses a catastrophic interruption of water supplies. 

Law 
10632. The plan shall provide an urban water shortage contingency analysis, which includes 
each of the following elements, which are within the authority of the urban water supplier: 
 
10632 (c) Actions to be undertaken by the urban water supplier to prepare for, and 
implement during, a catastrophic interruption of water supplies including, but not limited to, a 
regional power outage, an earthquake, or other disaster. 
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The City has a Water System Emergency Response Plan, which prepares for an 
interruption in the drinking water supply and potential consequences to water system 
integrity and public health. This plan was prepared in June 2004 and updated in January 
2008. 

 The City’s use of groundwater as its primary water source creates redundancy to limit 
dependence of a geographic area on a single water supply source (i.e., areas are served by 
multiple groundwater wells). The City maintains redundant power supplies for each of its 
well sites through the use of emergency power generators. Emergency actions are 
implemented by the Public Works Department and Utilities Division.  

5.3.5 REDUCTION MEASURING MECHANISM 

The UWMPA requires that the UWMP include a means to determine the actual water use 
reduction in the event of a water shortage. 

Law 
10632. The plan shall provide an urban water shortage contingency analysis, which includes 
each of the following elements, which are within the authority of the urban water supplier: 
 
10632 (i) A mechanism for determining actual reductions in water use pursuant to the urban 
water shortage contingency analysis. 

 
The City’s water system currently has water meters on all production sources. The City will 
use the production meters to determine actual water use reductions. The City will monitor 
City water consumption during a shortage more closely by reviewing water production 
records on a frequent basis to determine if water use is actually being reduced.  
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Chapter 6 

DEMAND MANAGEMENT MEASURES 
The Urban Water Management Planning Act (UWMPA) requires that the Urban Water 
Management Plan (UWMP) demonstrate that sufficient water supplies will be available to 
meet the next 20 years of projected water demands. 

UWMPA: 
10631 (f) Provide a description of the supplier’s water demand management 
measures. This description shall include all of the following: 
(1) A description of each water demand management measure that is currently 
being implemented, or scheduled for implementation, including the steps 
necessary to implement any proposed measures, including, but not limited to, all 
of the following: 
(A) Water survey programs for single-family residential and multifamily residential 
customers. 
(B) Residential plumbing retrofit. 

(C) System water audits, leak detection, and repair. 

(D) Metering with commodity rates for all new connections and retrofit of existing 
connections. 

(E) Large landscape conservation programs and incentives. 

(F) High-efficiency washing machine rebate programs. 

(G) Public information programs. 

(H) School education programs. 

(I) Conservation programs for commercial, industrial, and institutional accounts. 

(J) Wholesale agency programs. 

(K) Conservation pricing. 

(L) Water conservation coordinator. 

(M) Water waste prohibitions 

(N) Residential ultra-low-flush toilet replacement program 

6.1 WATER DEMAND MANAGEMENT MEASURES 
In 1991, a Memorandum of Understanding (MOU) regarding urban water conservation in 
California formed the California Urban Water Conservation Council (CUWCC). Council 
members can submit their most recent Best Management Practices (BMP) reports with their 
UWMP to address the urban water conservation issues in the UWMPA. 

However, the City is not currently a signatory of the MOU and is therefore not a member of 
CUWCC. The City realizes the importance of the BMPs to ensure a reliable future water 
supply and is committed to implementing water conservation and water recycling programs 
to maximize sustainability in meeting future water needs for its customers. The City enacted 
a water conservation ordinance in 1993 and has a continuing water conservation program. 
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The City’s previous Urban Water Management Plan (2005 Plan) provided information 
regarding the City’s conservation measures already in place and those that would improve 
the efficiency of water use within the City. 

The California Department of Water Resources (DWR) has assigned an enhanced 
terminology to the BMPs. Accordingly; this chapter will refer to them as Demand 
Management Measures (DMMs). The current implementation status of the City’s DMMs is 
summarized in Table 6.1. As shown, the City has started the implementation of seven 
DMMs and is planning potential implementation of two more (DMM 5 and 11). Cost 
effective analysis has been completed for the remaining four DMMs and is included in 
Appendix F. A detailed description of each DMM and the City’s efforts is provided in the 
following paragraphs. 

6.1.1 DMM 1 - WATER SURVEY PROGRAMS  

This program consists of offering water audits to single-family and multi-family residential 
customers. Audits include reviewing water usage history with the customer, identifying 
leaks inside and outside the home, and recommending improvements. 

The City is not currently implementing this BMP. An economic analysis of the cost 
effectiveness of this DMM is provided in Appendix F. 

6.1.2 DMM 2 - RESIDENTIAL PLUMBING RETROFIT 

This program consists of installing physical devices to reduce the amount of water used or 
to limit the amount of water that can be served to the customer. In accordance with 
State law, low-flow fixtures have been required on all new construction since 1978. In 
addition, State legislation enacted in 1990 requires all new buildings after January 1, 1992 
to install Ultra-Low-Flush Toilets (ULFT). 

Several studies suggest that water use savings resulting from miscellaneous interior retrofit 
fixtures can range between 25 and 65 gpd per housing unit. The studies also suggest that 
installation of retrofit fixtures in older single-family homes tend to produce more savings, 
while newer multi-family homes tend to produce fewer saving per housing unit. 

The City offers free low-flow shower heads  and other types of low flow retrofit kits to 
customers at public outreach events and at the Finance and Public Works counters upon 
request. The City is investigating ways to enhance the effectiveness of their existing 
residential plumbing retrofit program. 

 



June 2011 6-3 
pw://Carollo/Documents/Client/CA/Merced/8098B00/Deliverables/Ch06.doc 

Table 6.1 Demand Management Measures 
2010 Urban Water Management Plan 
City of Merced 

Demand Management 
Measure Implemented 

Planned for 
Implementation 

Cost 
Effective 
Analysis 

Completed 
Not 

Applicable 

DMM 1 - Water Survey 
Programs 

    

DMM 2 - Residential Plumbing 
Retrofit 

    

DMM 3 - Water System Audits     

DMM 4 - Metering with 
Commodity Rates 

    

DMM 5 - Landscape Irrigation 
Programs 

    

DMM 6 - Washing Machine 
Rebate Program 

    

DMM 7 - Public Information 
Program 

    

DMM 8 - School Education 
Program 

    

DMM 9 - Commercial, Industrial, 
and Institutional Conservation 
Programs 

    

DMM 10 - Wholesale Agency 
Programs 

    

DMM 11 - Conservation Pricing     

DMM 12 - Water Conservation 
Coordinator 

    

DMM 13 - Water Waste 
Prohibition 

    

DMM 14 - Ultra Low Flush Toilet 
Replacement 

    

6.1.3 DMM 3 - SYSTEM WATER AUDITS, LEAK DETECTION, AND 
REPAIR 

A water audit is a process of accounting for water use throughout a water system in order to 
quantify the unaccounted-for water. Unaccounted-for water is the difference between 
metered production and metered usage on a system-wide basis. 

The City's program involves leak detection and repair, focusing primarily on areas with a 
high probability for leakage. The program does not involve an annual system-wide audit at 
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this time and the City has no knowledge of when the last system-wide water audit was 
conducted.  

The water distribution system consists of approximately 280 miles of pipe. The City repairs 
approximately 100 leaks per year, although this number was as high as 800 leaks per year 
while the City transitioned from polybutylene service lines to copper. Since the 2005 
UWMP, the City has completed a program to replace all polybutylene service connections 
with copper connections. As part of the replacement program, pipelines nearby to the failing 
polybutylene service connections were also surveyed and repaired as needed. 

Leaks are repaired in a timely manner, whether they are service line or main-line leaks. The 
City’s distribution system also contains some sand-cast water mains which City operations 
staff plan for replacement in coordination with street upgrades. As the City is not fully 
metered, a system-wide audit has not yet been performed. 

6.1.4 DMM 4 - METERING WITH COMMODITY RATES  

This DMM requires that water meters be installed for all new connections to allow billing by 
volume of use. This program also applies to retrofitting any existing unmetered connections.  

Since 1992, the City has required meters on all new service connections. Almost all multi-
family residential dwelling units are metered as well as all public parks.  

Most of the City’s unmetered connections are to single family residential (SFR) homes. 
Since the 2005 UWMP, the City has increased the number of metered single-family 
residential connections from 5,108, or about 31 percent of all SFR meters, to 6,799, or 
about 39 percent of all SFR meters. 

At the time of the 2005 UWMP, the City was evaluating two options for retrofitting existing 
unmetered connections. The first option was a program to replace all unmetered 
connections and the second was an ordinance to require retrofit upon title transfer.  

6.1.5 DMM 5 - LARGE LANDSCAPE CONSERVATION PROGRAMS  

This program consists of assigning reference evapotranspiration (ETo) -based water 
budgets to accounts with dedicated irrigation meters and providing water-use audits to 
accounts with mixed-use meters. The City is currently working on an irrigation control 
system that considers weather and ETo conditions to reduce water consumption for large 
landscaped areas such as parks and landscaped medians.  

6.1.6 DMM 6 - HIGH-EFFICIENCY WASHING MACHINE REBATE 
PROGRAM 

This program provides financial incentives, typically in the form of rebate offers, to 
qualifying customers who install high-efficiency washing machines in their homes. 
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Merced Irrigation District (MID), within whose service area the City’s service area falls, 
operates a high efficiency washing machine rebate program for their electricity customers. 
The program offers a $75 rebate for purchase of an energy saving clothes washing 
machine or dishwasher. While the program is a part of MID’s energy conservation rebate 
program, MID estimates the washing machines provide a water conservations savings of 
40 percent when compared to conventional clothes washing machines. 

In addition, PG&E offers a similar rebate to its customers in the area. The program offers a 
$50 rebate for purchasing a high efficiency clothes washer, and up to $125 on qualifying 
clothes washers. All clothes washers much meet specific PG&E efficiency requirements. 

While clothes washer rebates are available through other local utility providers, the City is 
not currently implementing this BMP. An economic analysis of the cost effectiveness of this 
DMM is provided in Appendix F. 

6.1.7 DMM 7 - PUBLIC INFORMATION PROGRAMS 

This program consists of distributing information to the public through a variety of methods 
including brochures included with utility bills, press releases via radio and newspaper, 
school curriculum, educational flyers, commercials on television and in theatres, water 
conservation suggestions and videos on its webpage, and providing economical water 
conservation kits. The City also staffs a water conservation booth with their water 
conservation specialist for many public events. 

The City has committed to its public information program as an ongoing effort. However, it 
is not possible to directly quantify the associated water conservation savings. 

6.1.8 DMM 8 - SCHOOL EDUCATION PROGRAM 

This DMM requires water suppliers to implement a school education program that includes 
providing educational materials and instructional assistance. 

The City’s school education program consists of speaking engagements at the City’s grade 
schools and presence at Career Days at local middle schools, high schools, and colleges. 
As discussed in DMM 7, the City also supplies local schools and colleges with materials 
illustrating water conservation tips and techniques.  

The City has committed to its public information program as an ongoing effort. However, it 
is not possible to directly quantify the associated water conservation savings. 

6.1.9 DMM 9 - CONSERVATION PROGRAMS FOR CII ACCOUNTS 

This program typically consists of ultra low flush toilet (ULFT) replacements in commercial, 
institutional, and industrial (CII) facilities and either surveys of water use for CII accounts or 
performance targets for CII accounts. Additional CII related conservation programs may 
involve turf fields, smart irrigation timers, and industrial process water use reductions.  
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The City is not currently implementing this BMP. An economic analysis of the cost 
effectiveness of this DMM is provided in Appendix F. 

6.1.10 DMM 10 - WHOLESALE AGENCY PROGRAMS 

This DMM applies to wholesale agencies and defines a wholesaler’s role in terms of 
financial, technical, and programmatic assistance to its retail agencies implementing DMMs. 

The City is not a wholesale agency, so this DMM does not apply. 

6.1.11 DMM 11 - CONSERVATION PRICING 

While the City implements commodity metering for all commercial, industrial, and multi-
family customers, the City’s rate structure does not currently implement a tiered rate 
structure. The City plans to consider a tiered rate structure during its upcoming rate study. 

6.1.12 DMM 12 - WATER CONSERVATION COORDINATOR 

The City currently employs a Water Conservation Specialist who serves as the City’s 
Conservation Coordinator. This position is responsible for coordinating water conservation 
activities as well as issuing informational handouts, notices, and citations to customers for 
violating the City’s water conservation ordinances. 

6.1.13 DMM 13 - WATER WASTE PROHIBITION 

The City implemented Ordinance 1842 on January 18, 1993, which prohibited the waste of 
water through prohibition of the following activities: 

• Washing of sidewalks, driveways, and other outdoor surfaces 

• Washing of external building or trailer walls 

• Non-recirculating fountains 

• Use of water from the City’s distribution system for non-domestic purposes when 
another adequate source of water is available 

The ordinance also includes mandatory conservation measures, including replacement of 
broken plumbing fixtures and sprinklers, limited irrigation hours, and restriction of outdoor 
irrigation by day of week (based on odd and even street address). 

The ordinance also included a prohibition on waste of water for reasons not stated without 
reasonable purpose. 

Violators of the water conservation prohibitions can be penalized through disconnection or 
metering at the violator’s expense. Further details on prohibitions and penalties are 
explored in Chapter 5. 
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The waste water prohibition is an ongoing effort. However, it is not possible to directly 
quantify the associated water conservation savings. 

6.1.14 DMM 14 - RESIDENTIAL ULTRA-LOW-FLUSH TOILET 
REPLACEMENT PROGRAMS 

This program provides incentives or ordinances requiring the replacement of existing toilets 
with ULFTs. State legislation requires the installation of efficient plumbing in new 
construction and, effective in 1994, requires that only ultra low flow toilets (ULFTs) be sold 
in California. 

The City is not currently implementing this BMP. An economic analysis of the cost 
effectiveness of this DMM is provided in Appendix F. 
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