
 

AGENDA 
NEWMAN CITY COUNCIL  

REGULAR MEETING JUNE 28, 2016 
CITY COUNCIL CHAMBERS, 7:00 P.M., 938 FRESNO STREET 

 

 
 

1. Call To Order. 
 
2. Pledge Of Allegiance. 
 
3. Invocation.  
 
4. Roll Call. 
 
5. Declaration Of Conflicts Of Interest. 
 
6. Ceremonial Matters. 
 
7. Items from the Public - Non-Agenda Items. 
 
8. Consent Calendar 
 

a. Waive All Readings Of Ordinances And Resolutions Except By Title. 
b. Approval Of Warrants. (View Warrant Register) 
c. Approval Of Minutes Of The June 14, 2016 Meeting. (View Minutes) 
d. Adopt Resolution No. 2016-  , Accepting The CNG Fast Fill Fueling Station Project As 

Complete And Authorizing Robert Martina As Mayor, And Mike Maier As City Clerk 
To Record A Notice Of Completion. (View Report) 

e. Consider Request From The City Of Gustine For A Donation To Fireworks Show.  
(View Report) 

 
 

9. Public Hearings  
 

a. Adopt Resolution No. 2016-  , A Resolution Declaring The Existence Of A Public 
Nuisance Under Ordinance No. 95-4. (View Report) 
 

b. Adopt Resolution No. 2016-  , A Resolution Of The City Council Of The City Of 
Newman, California, Confirming The Assessment And Ordering The Levy For The 
Lighting And Landscape Maintenance District For Fiscal Year 2016/2017.  
(View Report) 

 
c. Adopt Resolution No. 2016-  , A Resolution Approving And Adopting The 2015 Urban 

Water Management Plan. (View Report) 
 

 

10. Regular Business 
 

a. Adopt Resolution No. 2016-  , A Resolution Approving A Financial Assistance 
Application For A Financing Agreement From The State Water Resources Control 
Board For The Hexavalent Chromium Drinking Water Compliance Project, And 
Authorizing The City Manager Or His Designee To Execute All Financial Documents, 
Applications, Amendments And Certifications. (View Report) 
 



b. First Reading And Introduction Of Ordinance No. 2016-  , An Ordinance Of The City Of 
Newman Amending Title 1 Administrative, Adding Chapter 1.19 Reasonable 
Accommodation And Title 5 Zoning, Amending Chapters 5.01 General Zoning 
Provisions, 5.03 R-1 Single-Family Residential District, 5.04 R-2/R-2s Duplex/Medium 
Density Single-Family Residential District, 5.05 R-3 Multiple-Residential District, 5.06 
C-1 Retail Business District, 5.09 M Light Industrial/Business Park District, 5.14 DBO 
Density Bonus Overlay District, 5.16 Development Regulations, And 5.23 General 
Regulations, Conditions And Exceptions For The Purpose Of Implementing The 
Newman General Plan Housing Element And Addressing Local Land Use Issues. 
(View Report) 

 

c. Second Reading And Adoption Of Ordinance No. 2016-  , An Ordinance Approving 
The Third Amendment To The Sherman Development Agreement And Authorize Staff 
To Publish A Summary Of Said Ordinance. (View Report) 

 
 

11. Items From District Five Stanislaus County Supervisor. 
 
12. Items From The City Manager And Staff. 
 
13. Items From City Council Members. 
 
14. Adjournment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Calendar of Events 
 
June 26 – Comforting Kids Car Show – Pioneer Park - 9:00 A.M. – 4:00 P.M. 
June 28 – City Council - 7:00 P.M.  
 
July  4 – Independence Day Holiday - City Offices Closed.  
July  9 – Outdoor Movie Night – Monster House – Sherman Park - 8:00 P.M. 
July 12 – City Council - 7:00 P.M. 
July 14 – Recreation Commission – 7:00 P.M. 
July 18 – The First Day To Secure And File Election Nomination Papers – 8:00 A.M. To 5:00 P.M. 
July 21 – Planning Commission – 7:00 P.M. 
July 26 – City Council - 7:00 P.M. 
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Chapter 4 Agricultural Water Suppliers 
 
SECTION 10608.48  
 
10608.48.(a) On or before July 31, 2012, an agricultural water supplier shall implement efficient 

water management practices pursuant to subdivisions (b) and (c). 
 

(b) Agricultural water suppliers shall implement all of the following critical efficient 
management practices: 

 
(1) Measure the volume of water delivered to customers with sufficient accuracy 

to comply with subdivision (a) of Section 531.10 and to implement  
paragraph (2). 

 
(2) Adopt a pricing structure for water customers based at least in part on 

quantity delivered. 
 

(c) Agricultural water suppliers shall implement additional efficient management 
practices, including, but not limited to, practices to accomplish all of the following, 
if the measures are locally cost effective and technically feasible: 

 
(1) Facilitate alternative land use for lands with exceptionally high water duties or 

whose irrigation contributes to significant problems, including drainage. 
 

(2) Facilitate use of available recycled water that otherwise would not be used 
beneficially, meets all health and safety criteria, and does not harm crops or 
soils. 

 
(3) Facilitate the financing of capital improvements for on-farm irrigation systems. 

 
(4) Implement an incentive pricing structure that promotes one or more of the 

following goals: 
 

(A) More efficient water use at the farm level. 
 
(B) Conjunctive use of groundwater. 
 
(C) Appropriate increase of groundwater recharge. 
 
(D) Reduction in problem drainage. 
 
(E) Improved management of environmental resources. 
 
(F) Effective management of all water sources throughout the year by 

adjusting seasonal pricing structures based on current conditions. 
 

(5) Expand line or pipe distribution systems, and construct regulatory reservoirs 
to increase distribution system flexibility and capacity, decrease maintenance, 
and reduce seepage. 
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(6) Increase flexibility in water ordering by, and delivery to, water customers 
within operational limits. 

 
(7) Construct and operate supplier spill and tailwater recovery systems. 

 
(8) Increase planned conjunctive use of surface water and groundwater within 

the supplier service area. 
 

(9) Automate canal control structures. 
 
(10) Facilitate or promote customer pump testing and evaluation. 

 
(11) Designate a water conservation coordinator who will develop and implement 

the water management plan and prepare progress reports. 
 

(12) Provide for the availability of water management services to water users. 
These services may include, but are not limited to, all of the following: 

 
(A) On-farm irrigation and drainage system evaluations. 
 
(B) Normal year and real-time irrigation scheduling and crop 

evapotranspiration information. 
 
(C) Surface water, groundwater, and drainage water quantity and quality 

data. 
 
(D) Agricultural water management educational programs and materials for 

farmers, staff, and the public. 
 

(13) Evaluate the policies of agencies that provide the supplier with water to 
identify the potential for institutional changes to allow more flexible water 
deliveries and storage. 

 
(14) Evaluate and improve the efficiencies of the supplier's pumps. 

 
(d) Agricultural water suppliers shall include in the agricultural water management 

plans required pursuant to Part 2.8 (commencing with Section 10800) a report on 
which efficient water management practices have been implemented and are 
planned to be implemented, an estimate of the water use efficiency improvements 
that have occurred since the last report, and an estimate of the water use 
efficiency improvements estimated to occur five and 10 years in the future. If an 
agricultural water supplier determines that an efficient water management practice 
is not locally cost effective or technically feasible, the supplier shall submit 
information documenting that determination. 

 
(e) The data shall be reported using a standardized form developed pursuant to 

Section 10608.52. 
(f) An agricultural water supplier may meet the requirements of subdivisions (d) and 

(e) by submitting to the department a water conservation plan submitted to the 
United States Bureau of Reclamation that meets the requirements described in 
Section 10828. 
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(g) On or before December 31, 2013, December 31, 2016, and December 31, 2021, 

the department, in consultation with the board, shall submit to the Legislature a 
report on the agricultural efficient water management practices that have been 
implemented and are planned to be implemented and an assessment of the 
manner in which the implementation of those efficient water management 
practices has affected and will affect agricultural operations, including estimated 
water use efficiency improvements, if any. 

 
(h) The department may update the efficient water management practices required 

pursuant to subdivision (c), in consultation with the Agricultural Water 
Management Council, the United States Bureau of Reclamation, and the board. 
All efficient water management practices for agricultural water use pursuant to this 
chapter shall be adopted or revised by the department only after the department 
conducts public hearings to allow participation of the diverse geographical areas 
and interests of the state. 

 
(i)    (1) The department shall adopt regulations that provide for a range of options that 

agricultural water suppliers may use or implement to comply with the 
measurement requirement in paragraph (1) of subdivision (b). 

 
(2) The initial adoption of a regulation authorized by this subdivision is deemed to 

address an emergency, for purposes of Sections 11346.1 and 11349.6 of the 
Government Code, and the department is hereby exempted for that purpose 
from the requirements of subdivision (b) of Section 11346.1 of the 
Government Code. After the initial adoption of an emergency regulation 
pursuant to this subdivision, the department shall not request approval from 
the Office of Administrative Law to readopt the regulation as an emergency 
regulation pursuant to Section 11346.1 of the Government Code. 

 
 
Chapter 5 Sustainable Water Management 
 
Section 10608.50 

 
10608.50.(a) The department, in consultation with the board, shall promote implementation of 

regional water resources management practices through increased incentives and 
removal of barriers consistent with state and federal law. Potential changes may 
include, but are not limited to, all of the following: 

 
(1) Revisions to the requirements for urban and agricultural water management 

plans. 
 
(2) Revisions to the requirements for integrated regional water management 

plans. 
 
(3) Revisions to the eligibility for state water management grants and loans. 
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(4) Revisions to state or local permitting requirements that increase water supply 
opportunities, but do not weaken water quality protection under state and 
federal law. 

 
(5) Increased funding for research, feasibility studies, and project construction. 
 
(6) Expanding technical and educational support for local land use and water 
management agencies. 
 

(b) No later than January 1, 2011, and updated as part of the California Water Plan, 
the department, in consultation with the board, and with public input, shall propose 
new statewide targets, or review and update existing statewide targets, for 
regional water resources management practices, including, but not limited to, 
recycled water, brackish groundwater desalination, and infiltration and direct use 
of urban stormwater runoff. 

 
 
Chapter 6 Standardized Data Collection 
 
SECTION 10608.52  
 
10608.52.(a) The department, in consultation with the board, the California Bay-Delta Authority 

or its successor agency, the State Department of Public Health, and the Public 
Utilities Commission, shall develop a single standardized water use reporting 
form to meet the water use information needs of each agency, including the 
needs of urban water suppliers that elect to determine and report progress 
toward achieving targets on a regional basis as provided in subdivision (a) of 
Section 10608.28. 

 
(b) At a minimum, the form shall be developed to accommodate information sufficient 

to assess an urban water supplier's compliance with conservation targets 
pursuant to Section 10608.24 and an agricultural water supplier's compliance with 
implementation of efficient water management practices pursuant to subdivision 
(a) of Section 10608.48. The form shall accommodate reporting by urban water 
suppliers on an individual or regional basis as provided in subdivision (a) of 
Section 10608.28. 

 

 
Chapter 7 Funding Provisions 
 
Section 10608.56-10608.60 

 
10608.56.(a) On and after July 1, 2016, an urban retail water supplier is not eligible for a water 

grant or loan awarded or administered by the state unless the supplier complies 
with this part. 

 
(b) On and after July 1, 2013, an agricultural water supplier is not eligible for a water 

grant or loan awarded or administered by the state unless the supplier complies 
with this part. 
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(c) Notwithstanding subdivision (a), the department shall determine that an urban 

retail water supplier is eligible for a water grant or loan even though the supplier 
has not met the per capita reductions required pursuant to Section 10608.24, if 
the urban retail water supplier has submitted to the department for approval a 
schedule, financing plan, and budget, to be included in the grant or loan 
agreement, for achieving the per capita reductions. The supplier may request 
grant or loan funds to achieve the per capita reductions to the extent the request 
is consistent with the eligibility requirements applicable to the water funds. 

 
(d) Notwithstanding subdivision (b), the department shall determine that an 

agricultural water supplier is eligible for a water grant or loan even though the 
supplier is not implementing all of the efficient water management practices 
described in Section 10608.48, if the agricultural water supplier has submitted to 
the department for approval a schedule, financing plan, and budget, to be 
included in the grant or loan agreement, for implementation of the efficient water 
management practices. The supplier may request grant or loan funds to 
implement the efficient water management practices to the extent the request is 
consistent with the eligibility requirements applicable to the water funds. 

 
(e) Notwithstanding subdivision (a), the department shall determine that an urban 

retail water supplier is eligible for a water grant or loan even though the supplier 
has not met the per capita reductions required pursuant to Section 10608.24, if 
the urban retail water supplier has submitted to the department for approval 
documentation demonstrating that its entire service area qualifies as a 
disadvantaged community. 

 
(f) The department shall not deny eligibility to an urban retail water supplier or 

agricultural water supplier in compliance with the requirements of this part and 
Part 2.8 (commencing with Section 10800), that is participating in a multiagency 
water project, or an integrated regional water management plan, developed 
pursuant to Section 75026 of the Public Resources Code, solely on the basis that 
one or more of the agencies participating in the project or plan is not implementing 
all of the requirements of this part or Part 2.8 (commencing with Section 10800). 

 
10608.60.(a) It is the intent of the Legislature that funds made available by Section 75026 of the 

Public Resources Code should be expended, consistent with Division 43 
(commencing with Section 75001) of the Public Resources Code and upon 
appropriation by the Legislature, for grants to implement this part. In the 
allocation of funding, it is the intent of the Legislature that the department give 
consideration to disadvantaged communities to assist in implementing the 
requirements of this part. 

 
(b) It is the intent of the Legislature that funds made available by Section 75041 of the 

Public Resources Code, should be expended, consistent with Division 43 
(commencing with Section 75001) of the Public Resources Code and upon 
appropriation by the Legislature, for direct expenditures to implement this part. 
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Chapter 8 Quantifying Agricultural Water Use Efficiency 
 
SECTION 10608.64  
 
10608.64. The department, in consultation with the Agricultural Water Management Council, 

academic experts, and other stakeholders, shall develop a methodology for 
quantifying the efficiency of agricultural water use. Alternatives to be assessed shall 
include, but not be limited to, determination of efficiency levels based on crop type or 
irrigation system distribution uniformity. On or before December 31, 2011, the 
department shall report to the Legislature on a proposed methodology and a plan for 
implementation. The plan shall include the estimated implementation costs and the 
types of data needed to support the methodology. Nothing in this section authorizes 
the department to implement a methodology established pursuant to this section. 
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Westside-San Joaquin 2014 IWRP 
 

Chapter 13 Climate Change 
The potential effects of climate change in California are well documented in multiple studies, reports 
and agencies communications (DWR, 2009; CNRA, 2012; Null, et al, 2010; DWR, 2011) and generally 
point to increased temperatures, sea level rise (SLR), a reduced winter snowpack, altered precipitation 
patterns, and more frequent storm events. The purpose of this section is to identify the forecasted 
climate change impacts specific to the Westside-San Joaquin Region and interpret these changes in 
climatic and hydrologic variables in terms of the region’s vulnerability. This section also describes how 
the RMSs pursued in the region can be useful as adaptation responses for the areas of vulnerability and 
how the Region can monitor climate change information relevant to the region in the future. This 
section of the Westside-San Joaquin Region Integrated Water Resources Plan is not the only one that 
discusses it. Climate change aspects are relevant for many of the components of this plan (Objectives, 
Coordination, RMS, etc.) and it is therefore discussed, as applicable, in the respective chapters.     

Climate change is a term with a very specific physical meaning – the long-term change in climatic 
conditions on the planet – but in the context of integrated regional water management, the term has 
crossover implications in the physical and natural systems, the social and economic activities, and the 
interaction between stakeholders to plan and implement projects and strategies to accomplish 
objectives. Several specific aspects of climate change (and terms) are discussed in this section:  

• Climate change mitigation refers to reductions in greenhouse gas (GHG) emissions that may 
result from the implementation of policies, projects, and programs, and are discussed in this 
chapter when presenting RMSs considered by the Westside-San Joaquin Region 

• Climate change adaptation refers to policies, projects and programs that can be used to reduce 
the vulnerability of the Region to climate change and are discussed in this chapter when 
presenting RMSs considered by the Westside-San Joaquin Region 

• Climate change impacts refers to changes in specific climatic variables and sea level, but also the 
resulting impacts in specific aspects of the water resources system such as streamflows, 
snowpack, water temperature, ecosystem stress, etc. Impacts are discussed in this section first 
as part of the assessment of vulnerability, but also in terms of how the performance of specific 
projects and RMSs may vary as a result of climate change 

• Climate change data refers to data, information, modeling results and forecasts related to 
specific climate, hydrology and ecology variables of interest to the Region. This is discussed in 
the vulnerability assessment at the end of the chapter when presenting a general plan for 
continued data gathering efforts 

13.1 Legislative and Policy Context 
The climate change elements of this WIWRP need to consider the current legislative, regulatory and 
policy context. In California, specifically, there are a number of policies and legislations dealing with 
climate change (mitigation, adaptation, vulnerability assessment). Relevant legislation pieces and 
resolutions in terms of California’s response to climate change have been considered in this plan and are 
summarized in the next sections.  
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Executive Order EO S-3-05 
EO S-3-05 establishes GHG emission reduction targets for California:  

• By 2010, reduce GHG emissions to 2000 California levels 

• By 2020, reduce GHG emissions to 1990 California levels  

• By 2050, reduce GHG emissions to 80 percent below 1990 California levels 

The California Environmental Protection Agency (CalEPA) has established the Climate Action Team (CAT) 
to coordinate efforts to meet these targets.  Specifically relevant to the water sector is the Water-Energy 
subgroup (also known as WET-CAT) which is tasked with exploring mitigation strategies for energy 
consumption related to water use.  

Assembly Bill 32 
Assembly Bill 32 (AB 32), the California Global Warming Solutions Act of 2006, codifies the mid-term 
GHG reduction target established in EO S-3-05 and provides further details for those targets. AB 32 
identifies the California Air Resources Board (CARB) as the State agency responsible to develop 
regulations, emission limits and additional measures to meet the limits.  

CARB has designed a California cap-and-trade program that is enforceable and meets the requirements 
of AB 32. The program started on January 1, 2012, with an enforceable compliance obligation beginning 
with the 2013 GHG emissions. 

Senate Bill 97 (2007) 
Senate Bill 97 (SB 97) directed the Governor’s Office of Planning and Research (OPR) to develop 
Guideline amendments for the California Environmental Quality Act (CEQA) to include the analysis of 
climate change in the environmental permitting process. The CEQA Guidelines call for lead agencies to 
determine baseline conditions and levels of significance and to evaluate mitigation measures. The 
guidelines do not prescribe mitigation measures. 

Executive Order S-13-08 (2008) 
EO S-13-08 is an executive order with the purpose of advancing California’s ability to adapt to climate 
change and more specifically SLR. It directs a number of State agencies to engage in planning and 
research efforts to assess the vulnerability of California’s transportation system and key coastal 
infrastructure to different SLR scenarios for the years 2050 and 2100. It also required the CAT (see EO S-
3-05 above) to develop state strategies for adaptation in the water sector, ocean and coastal resources, 
infrastructure, biodiversity, and other areas. 

California Ocean Protection Council Resolution 
Adopted in March 2011, this resolution directs entities implementing coastal projects to consider SLR 
vulnerabilities and establishes that state agencies should make decisions regarding coastal and ocean 
management based upon guiding principles presented in the 2009 California Climate Adaptation 
Strategy (see below).   

California Climate Adaptation Strategy (2009) 
The Natural Resource Agency developed the California Climate Adaptation Strategy (2009) in response 
to EO S-13-08, outlining a set of guiding principles: “California must protect public health and safety and 
critical infrastructure; California must protect, restore, and enhance ocean and coastal ecosystems, on 
which our economy and wellbeing depend; California must ensure public access to coastal areas and 
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protect beaches, natural shoreline, and park and recreational resources; new development and 
communities must be planned and designed for long‐term sustainability in the face of climate change; 
California must look for ways to facilitate adaptation of existing development and communities to 
reduce their vulnerability to climate change impacts over time; and California must begin now to adapt 
to the impacts of climate change.  We can no longer act as if nothing is changing.” 

Twelve key recommendations resulting from the strategy are: 

1. Appoint a Climate Adaptation Advisory Panel (CAAP) to assess the greatest risks to California 
from climate change and to recommend strategies to reduce those risks, building on the Climate 
Change Adaptation Strategy. 

2. Implement the 20x2020 water use reductions and expand surface and groundwater storage; 
implement efforts to fix Delta water supply, quality  and ecosystems; support agricultural water 
use efficiency; improve statewide water quality; improve Delta ecosystem conditions; and 
stabilize water supplies as developed in the Bay Delta Conservation Plan. 

3. Consider project alternatives that avoid significant new development in areas that cannot be 
adequately protected from flooding, wildfire, and erosion due to climate change. 

4. Prepare, as appropriate, agency-specific adaptation plans, guidance or criteria. 

5. For all significant state projects, including infrastructure projects, consider the potential impacts 
of locating such projects in areas susceptible to hazards resulting from climate change. 

6. The CAAP and other agencies will assess California’s vulnerability to climate change, identify 
impacts to state assets, and promote climate adaptation/mitigation awareness through the 
Hazard Mitigation Web Portal and My Hazards Website, as well as other appropriate sites. 

7. Identify key California land and aquatic habitats that could change significantly during this 
century due to climate change. 

8. The California Department of Public Health will develop guidance for use by local health 
departments and other agencies to assess mitigation and adaptation strategies, which include 
impacts on vulnerable populations and communities, and assessment of cumulative health 
impacts. 

9. Communities with General Plans and Local Coastal Plans should begin, when possible, to amend 
their plans to assess climate change impacts, identify areas most vulnerable to these impacts, 
and develop reasonable and rational risk reduction strategies using the CAS as guidance. 

10. State firefighting agencies should begin immediately to include climate change impact 
information into fire program planning to inform future planning efforts. 

11. State agencies should meet projected population growth and increased energy demand with 
greater energy conservation and an increased use of renewable energy. 

12. New climate change impact research should be broadened and funded. 

GHG Reporting Rule (2009) 
Closely related to SB32 but at the federal level, in September 2009, United States Environmental 
Protection Agency (USEPA) released the Mandatory Reporting of Greenhouse Gases Rule (74FR56260, 
Reporting Rule) which requires reporting of GHG data and other relevant information from large sources 
and suppliers in the United States.  
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Senate Bill 375 (2008) 
The Sustainable Communities and Climate Protection Act of 2008 (Sustainable Communities Act, SB 375) 
aligns with the State's goals to reduce GHG emissions through coordinated transportation and land use 
planning. Under the Act, CARB sets regional targets for GHG emissions reductions from passenger 
vehicle use.  In 2010, ARB established these targets for 2020 and 2035 for each region covered by one of 
the State's metropolitan planning organizations (MPO). For the Westside-San Joaquin Region, the 
corresponding MPOs are the San Joaquin Council of Governments, Stanislaus Council of Governments, 
Merced County Association of Governments, Madera County Transportation Commission, and the 
Council of Fresno County Governments. CARB will periodically review and update the targets, as needed. 

13.2 Climate Change Projections for the Region 
For the WIWRP, two main sources of information have been used to define potential climate change 
impacts for the region. The first one is the Climate Resilience Evaluation and Awareness Tool (CREAT) 
tool developed by the USEPA, from which specific temperature and precipitation forecasts are available 
with geographic specificity. The second source of information is a study on hydrologic response and 
watershed sensitivity to climate change for the watersheds of the Sierra Nevada, published in 2010 (Null 
et. al., 2010). The importance of the hydrologic response study is that the climate variables of 
temperature and precipitation have been used as inputs to mechanistic hydrology models that forecast 
watershed impacts. The following sections describe the CREAT results and the analysis by Null et. al.  

CREAT Results 
The Climate Resilience Evaluation and Awareness Tool (CREAT) is a risk assessment- and scenario-based 
planning application for utilities in United States. Developed by USEPA, it contains basic national and 
regional climate science information, and has the ability to access data for specific geographic locations 
with comparisons of temperature and precipitation under mid-term and long-term conditions using 
different sets of predictions.  

The most significant watersheds for the Westside-San Joaquin Region are the western-slope Sierra 
Nevada watersheds of the Stanislaus, Tuolumne, Merced, San Joaquin, and Kings Rivers. CREAT results 
were generated for an area in the Kings River headwaters and in the Tuolumne River headwaters 
(southern-most, mid/northern).  Table 18 shows the predicted change in annual temperature and 
precipitation forecasted for the year 2060 for a global circulation model (GCM) with a hot and dry 
tendency (worst-case projections).  

Table 18: Changes in Temperature and Precipitation (CREAT Results, 2060 Prediction) 

Watershed Average Temperature 
Difference 

Annual Precipitation 
Difference 

Storm Intensity 
Difference for 10-Year 

Storm 

Kings River +5.09 oF -6.74 in. +0.61 in./day 

Tuolumne River +4.95 oF -7.05 in. +0.91 in./day 

      

The seasonality of precipitation changes from CREAT database models indicates that most of the 
precipitation differences would occur in the winter months, which is to be expected given the 
precipitation trends in California (e.g. wet season in winter).    
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Hydrology Impacts and Watershed Sensitivity 
While the forecasted results in temperature and precipitation give an idea of how the local weather is 
expected to change on average, it is necessary to translate those changes into impacts on water 
resources systems. The study Hydrologic Response and Watershed Sensitivity to Climate Warming in 
California’s Sierra Nevada (Null, et. al., 2010) assessed the differential hydrologic responses to climate 
change of 15 west-slope Sierra Nevada watersheds. Figure 14 shows the watersheds evaluated in the 
2010 study. The Stanislaus, Tuolumne, Merced, San Joaquin, and Kings Rivers, which correspond to the 
most significant watersheds for the Westside-San Joaquin Region, are all included in the analysis.   

 
Source: Null et al, 2010. 

Figure 14: West-Slope Sierra Nevada Watersheds Studied 

The study of hydrologic response and watershed sensitivity is based on a mechanistic hydrology model 
developed in WEAP21 (Water Evaluation and Planning model, developed by Stockholm Environmental 
Institute) to simulate intra-basin hydrologic dynamics given the climate variables. A weakness of the 
study is the fact that the precipitation used in the model is actual historical data as opposed to predicted 
precipitation from GCMs. The modeled period of 1981 to 2001, however, includes a wide range of 
climatic variability including the wettest year on record, the flood year of record and a prolonged 
drought, 1983, 1997, and 1988-1992, respectively.  In terms of temperature, incremental climate 
warming alternatives were developed with uniform increases in air temperature of 2oC, 4oC, and 6oC (T2, 
T4 and T6, respectively) to evaluate impacts on regional water systems. For each scenario, the model 
produced simulated hydrology sequences and computed mean annual flow (MAF), centroid timing (CT) 
and low-flow duration (LFD) for each of the watersheds in the study. 
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