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1 Introduction 
The Kings Basin Water Authority (Authority or KBWA) brings agencies and groups together to 
coordinate and collaborate on regional water management in the Kings Basin. This Storm Water 
Resource Plan (SWRP) is prepared for use by all Members and Interested Parties within the 
Kings Basin (as discussed in the Authorityôs Integrated Regional Water Management Plan) and 
as required by the Storm Water Management Planning Act (SWMPA) and Senate Bill 985 
(SB985). The SWMPA is implemented through Water Code Section 10563 and focuses on 
diverting runoff to publicly owned sites that can clean, store, infiltrate, and/or use the runoff.  

1.1 Background 

Historically, water management in the Kings Basin has been limited to independent operations by 
local water agencies and individual water users.  Local agencies initiated a process of regional 
cooperation in 2001 and prepared an Integrated Regional Water Management Plan (IRWMP) in 
2007.  This regional effort continued to grow and evolved into the formation of the Upper Kings 
Basin Integrated Regional Water Management Authority (Kings Basin Water Authority, KBWA, or 
Authority) in 2009.  The region and its IRWMP were accepted by the Department of Water 
Resources (DWR) during the IRWMP Regional Acceptance Process of 2009.   

The 2007 IRWMP was updated in 2012 to comply with new IRWMP standards established by 
DWR. It described the new governance structure, document changes in policies and procedure, 
and included information on new stakeholders and their input on water management issues. The 
IRWMP was updated again in 2018 to comply with new requirements. As of 2018, the Authority 
included 17 official members and 41 interested parties. 

Senate Bill 985, ñthe Storm Water Management Planning Act, implemented through Water Code 
Section 10563, substantively focuses on diverting runoff from existing storm drains, channels, 
and conveyance structures to sites (particularly publicly owned sites) that can clean, store, 
infiltrate and/or make productive use of the runoff.ò  A watershed-based SWRP must comply with 
the relevant Water Code provisions in order for individual storm water and dry-weather runoff 
capture projects in the Plan to be eligible for bond funds.  Funding for construction of watershed 
projects is available from the State of California through Proposition 1, the water bond measure 
approved by voters in November 2014, which authorized $200 million in grants for multi-benefit 
storm water management projects.   

Water Code Section 10563(c)(1) requires agencies to prepare and adopt an SWRP as a condition 
for receiving funds for storm water and dry-weather runoff capture projects from any bond 
measure approved by voters after January 2014.  The Kings Basin Integrated Regional Water 
Management Group (IRWMG) decided to develop this SWRP to coordinate with the IRWMP 
update and allow stakeholders in the area to be eligible to secure grant funds for constructing 
watershed projects beneficial to region.   

1.2 Purpose and Need 

The currently mandated approach to storm water management, based on local watershed 
management and known as Low Impact Development (LID), seeks to replicate natural hydrology 
and watershed processes by managing storm water and dry weather runoff onsite or within the 
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watershed where rainfall occurs.  Properly implemented, the LID approach can yield multiple 
water quality benefits both by reducing the volume of runoff delivered to receiving waters and 
providing sedimentation and filtration to runoff reaching receiving water, thus reducing the total 
load of pollutants discharged.   

Traditional approaches to storm water management have focused on implementation of 
management practices and limited treatment prior to conveyance off-site and ultimately into 
percolation/evaporation basins or to surface waters.  The Municipal Separate Storm Sewer 
Systems (MS4s) and flood control infrastructure used for this purpose has been mostly successful 
in terms of flood control and in providing some degree of treatment; however, these traditional 
approaches do not fully address the water quality impacts from storm water discharges and tend 
not to provide multiple benefits such as water supply augmentation and ecological enhancement 
of the local watershed.   

Many of the agencies within the Authority boundary have had storm drainage master plans for 
their own service areas for many years. All of these plans, developed using traditional methods 
and approach, have emphasized capture and control of storm water within the limits of the agency 
and management of upland runoff only to the extent that the runoff has affected the agencyôs 
service area. Areas outside these agencies have been mostly left without managed storm water 
controls, and there has not been any inter-agency project coordination or watershed-based storm 
water planning.  

In addition, the transport of storm water from the location of rainfall via constructed municipal 
storm drain systems (pipelines, reinforced channels, outfalls, and similar facilities) has caused 
downstream hydromodification and destabilization of surface water bodies, which has impacted 
beneficial uses of those receiving waters.  

Watershed-based approaches to storm water management can also yield non-measurable social 
and community benefits that traditional projects do not provide.  The watershed approach to storm 
water management is in accordance with recent regulatory compliance approaches mandated by 
the US Environmental Protection Agency (EPA) and implemented by the Regional Water Quality 
Control Boards, and the State Water Resources Control Boardôs (SWRCBôs) guiding principles 
that view storm water and dry-weather runoff as resources, potentially contributing numerous 
benefits in addition to flood control, including:   

¶ Supply of fresh water to surface water bodies to enhance stream flows (that are 
hydrologically connected to groundwater aquifers) and to sustain aquatic life and wildlife 
habitats;  

¶ Supply fresh water to streams that are hydrologically connected to groundwater aquifers; 

¶ Recharge of groundwater aquifers through pervious urban or agricultural areas to support 
sustainable groundwater levels and increase local water supplies;  

¶ Supply of fresh water to increase recreational uses including hunting, swimming, fishing, 
and boating;  

¶ Augmentation of water supplies through rainwater harvesting and/or recharge;  

¶ Elimination or minimization of erosion and/or destabilized land; and  

¶ Minimization of hydromodification (unnatural alteration of natural drainage features) of 
streams, rivers, wetlands, and lakes.   
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The nature of water quantity and water quality impacts of storm water discharges varies from 
region to region; therefore, municipalities and other participating stakeholders may identify ways 
to tailor watershed storm water management measures to best address site-specific watershed 
conditions while complying with regulatory requirements to control storm water discharges.  The 
overall objective of this Plan is to provide baseline requirements required as a condition of 
receiving funding of storm water and dry weather runoff capture projects funded partially or 
entirely with State funds.  The objectives set forth in this Plan will not necessarily be applied to all 
individual projects within the Basin.  

This Plan addresses existing regional watershed issues, identifies natural watershed processes 
and problems, and presents solutions to recognized problems by proposing projects.  The 
proposed projects are described conceptually in the submitted Project Forms and include 
groundwater recharge, flood reduction, wetland enhancements, stream restoration, and habitat 
production.  The Project Submittal Forms provide high-level project profiles, enabling each project 
to be evaluated and ranked for prioritization. 
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2 Watershed Identification 
The Kings Basin SWRP watershed is a portion of the Tulare Lake Basin hydrologic region which 
includes portions of Fresno, Tulare, and Kings counties. This SWRP was developed by the 
Authority with substantial collaboration from its Member Agencies, each of which manage portions 
of the overall Kings Basin watershed. This SWRP relies upon and is coordinated with the IRWMP, 
also prepared by the Authority. The Authority includes the agencies shown in Table 2-1. 

Table 2-1.  Kings Basin Water Authority Members and Interested Parties  

Members  Interested Parties 

Alta Irrigation District Armona Community Services District Liberty Canal Company 

City of Clovis Bakman Water Company Liberty Water District 

City of Dinuba Biola Community Services District London Community Services District 

City of Fresno California Native Plant Society Malaga County Water District 

City of Kerman California State University, Fresno Mid-Valley Water District 

City of Parlier City of Kingsburg North Fork Kings Groundwater 
Sustainability Agency City of Reedley City of Orange Cove 

City of Sanger City of San Joaquin Orosi Public Utility District 

City of Selma Community Water Center Pinedale County Water District 

County of Fresno County of Kings Reed Ditch Company 

County of Tulare Crescent Canal Company Riverdale Irrigation District 

Consolidated Irrigation District Cutler Public Utility District  Riverdale Public Utility District 

Fresno Irrigation District  East Orosi Community Services District Sanger Environmental Fund 

Fresno Metropolitan Flood Control District  Easton Community Services District Self-Help Enterprises 

Kings County Water District El Rio Reyes Conservation Trust Sierra Club, Tehipite Chapter 

Kings River Conservation District  Hardwick Water Company Sierra Resource Conservation District 

Raisin City Water District James Irrigation District Sultana Community Services District 

 Kings River Conservancy Terranova Ranch, Inc. 

 Kings River Water Association Tulare Basin Wildlife Partners 

 Laguna Irrigation District University of California Cooperative 
Extension ï Fresno County  Lanare Community Services District 

 Laton Community Services District  

2.1  Watershed Boundaries 

The Valley slopes very gently from northeast to southwest. The high ground is in the northeast, 
adjacent to the San Joaquin River, meaning that very little of the region actually drains directly to 
the San Joaquin River. The overall region is nearly, but not precisely, bounded on the south by 
the Kings River and on the west by the man-made extension of the North Fork of the Kings River, 
known as Fresno Slough.  

The SWRP boundary is  shown on Figure 2-1. The area is within the San Joaquin Valley Basin, 
including all of the Kings (Basin 5-022.08) Subbasin and portions of the Kaweah (Basin 5-022.11) 
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and Tulare Lake (Basin 5-022.12) Subbasins as defined by the DWR. This boundary does not 
include the entire upland area of some watersheds, nor does it include all of the lands over which 
some watersheds flow as they go to the Kings and San Joaquin Rivers for drainage to the ocean. 
Where there are upland or downslope areas involved, these are mentioned in the discussion of 
the watershed but are not rigorously analyzed.  

A large portion of the San Joaquin Valley groundwater basin, currently in a state of critical 
overdraft, underlies the Authorityôs boundary. Therefore, beneficial storm water management by 
member agencies, including projects that recharge the groundwater basin or otherwise contribute 
positively to groundwater balance, will potentially benefit others within the region. 

2.2 Internal Boundaries/Neighboring Watersheds 

2.2.1 Municipalities and Local Agencies 

The boundary overlaps portions of three counties: Fresno, Tulare, and Kings and their associated 
Local Agency Formation Commissions. Additionally, several municipalities are within the 
boundary, including the cities of Fresno, Clovis, Dinuba, Kerman, Kingsburg, Parlier, Reedley, 
Sanger, and Selma and the communities of Caruthers, Orange Cove, Riverdale, San Joaquin, 
Sultana, and Tranquillity. Many of these municipalities are responsible for water, wastewater, and 
storm drain services, as further discussed in the IRWMP.  

2.2.2 Nearby IRWMs  

The surrounding IRWMs are shown in Figure 2-2.  The Authority boundary is adjacent to four 
other IRWM planning regions: Madera, Southern Sierra, Kaweah River Basin and Westside-San 
Joaquin. Members Agencies have a long history of open communication and coordination of 
storm water, surface water, and groundwater management on inter-regional, regional, and local 
scales, which predates the IRWM program.  

2.2.3 Areas Not Included 

Two nearby agencies, located within the KBWA boundary, have prepared separate plans and the 
areas covered therein are not specifically included in the KBWA SWRP. The Fresno Metropolitan 
Flood Control District (FMFCD) has prepared a functional equivalent document, which has been 
reviewed and concurred with by the SWRCB. The Authority worked with FMFCD staff to help 
assure coordination with its work and to avoid gaps and overlaps in covered areas. FMFCD 
identified storm water management projects within its service area and requested their inclusion 
and ranking along with the other projects from Authority agencies in this Plan.  The KBWA and 
FMFCD will continue to coordinate a combined project list.  Additionally, Tulare County has 
prepared an SWRP for a portion of the county, entitled Cottonwood Creek Storm Water Resource 
Plan. It was released for public review and comment in September 2018 and is anticipated to be 
adopted by the end of 2018. The area included in the Cottonwood Creek SWRP is not included 
in the KBWA SWRP. Figure 2-1 illustrates the KWBA SWRP boundary and those two mentioned 
above.   



Sources: Esri, USGS, NOAA
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2.3 Importance of Storm Water Planning 

The watershed and sub-watersheds within this SWRP include a variety of stakeholders including 
local agencies, municipalities, disadvantaged communities (DACs), and non-profit organizations 
that have an interest in improving the water resource reliability and working collaboratively.  The 
SWRP process and the selection of this boundary provides an appropriate method of considering 
these interests, facilitating cooperation, and developing solutions on a regional scale. 

2.4 Water Quality Priorities 

2.4.1 Surface Water Quality Priorities 

Water quality priorities for the Plan area focus on maintaining and enhancing the beneficial uses.  
Surface water in the area is used primarily for habitat and agriculture.  This water is generally high 
quality; however, limitation and control of pesticide residue, toxicity, and sediment are priorities. 

Pollution can enter a water body from point sources such as wastewater treatment plants  and 
industries that directly discharge to a waterway and also from nonpoint sources (NPS) which enter 
the waterways over a broad area. Examples of NPSs include runoff from a municipal storm drain 
system and agricultural farmland or grazing areas located adjacent to stretches of the waterway. 
Some NPS contaminants are naturally occurring in local rocks and soil, such as salts, boron, and 
heavy metals, including arsenic, chromium, and selenium. Natural sources of nitrates also occur.   

The Federal Clean Water Act (CWA) contains two strategies for managing water quality including: 
(1) a technology-based approach that envisions requirements to maintain a minimum level of 
pollutant management using the best available technology; and (2) a water quality-based 
approach that relies on evaluating the condition of surface waters and setting limitations on the 
amount of pollution that the water can be exposed to without adversely affecting the beneficial 
uses of those waters.   Section 303(d) of the CWA requires that the States make a list of waters 
that are not attaining standards after technology-based limits are put into place. Impaired water 
bodies with Total Maximum Daily Load (TMDL) assignments within the Kings River watershed 
are listed in Table 2-2. 

Table 2-2.  2010 303(d) List of Impaired Water bodies within the Kings River watershed 

Water Body Pollutant TMDL Range Potential Sources TMDL Completion  

Kings River below 
Pine Flat 

Chloropyrifos 0.015-0.025 µg/L Pesticide residue 
2021 

Unknown Toxicity Uncertain Uncertain 

Source: State Water Resources Control Board, 2010 
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml  

The Federal CWA, as well as the State Porter-Cologne Water Quality Control Act, requires water 
quality control plans to establish water quality standards which address beneficial uses of water 
sources. The Central Valley Regional Water Quality Control Board (CV-RWQCB) has established 
and adopted the Water Quality Control Plan for the Tulare Lake Basin (Basin Plan). The Basin 
Plan describes designated beneficial uses to be protected, water quality objectives to protect 
those uses, and a program of implementation needed for achieving the objectives. Beneficial 
uses, together with their corresponding water quality objectives, address federal regulatory criteria 

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml
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for water quality standards. Hence, the Basin Plan serves as a regulatory reference for meeting 
both State and Federal requirements for surface and groundwater water quality control in the 
Tulare Lake Basin. 

Both the Kings and San Joaquin river supplies, major sources of annual groundwater recharge, 
are considered to be very high-quality when the water is released from Pine Flat Dam and Friant 
Dam, respectively. Some other streams and creeks flow into the Basin, but their flows are mostly 
intercepted by existing flood control structures such as Fancher Creek Dam and the water 
diverted to one of the major rivers. Because the two rivers are both dammed above the Basin, the 
natural sediment load caused by stream runoff is largely dropped in the two reservoirs, making 
the water released downstream very low in sediment. 

The San Joaquin River from Friant Dam to Mendota Pool is listed on the 303(d) List of Impaired 
Water Bodies for Invasive Species and pH.   The Kings River from Pine Flat Reservoir to Island 
Weir is listed on the 303(d) List of Impaired Water Bodies for Alkalinity as CaCO3 and from Island 
Weir to Stinson and Empire Weirs for Molybdenum. Alkalinity as CaCO3 can reduce the water 
supplyôs ability to buffer against pH changes. Molybdenum may contribute to an illness similar to 
grout with long-term exposure. 

2.4.2 Groundwater Quality Priorities 

Groundwater in the Plan area is used primarily for municipal, agricultural, and industrial supplies.  
Groundwater quality is considered acceptable for most of the beneficial uses in much of the area, 
though some areas have impairments that affect beneficial uses.  In some cases, impairments 
can be mitigated through blending water sources or treatment. In certain parts of the study area, 
there are issues with nitrates, Dibromo-chloro-propane (DBCP), arsenic, perchlorate, hexavalent 
chromium and 1,2,3-trichlorpopane (TCP) at certain aquifer depths.  

Nitrate contamination in the study area has primarily been in localized locations, not region-wide. 
Despite increased regulations managed through the RWQCB and SWRCB, many aquifers still 
exhibit nitrate levels above the drinking water action levels. Nitrates are treatable by filtration and 
by source blending with higher quality waters. 

DBCP is a nematicide that was used primarily on grape vineyards in the 1970s. Once it began 
showing up in groundwater wells, its use was prohibited, and control standards were implemented 
in the early 1980s. Whereas the original drinking water action level was 1.0 mg/l, extreme concern 
over its toxicity and improving measurement technology led to the standard quickly dropping to 
1.0 µg/l and later 0.2 µg/l. Primary treatment of DBCP is through use of granular activated carbon 
filtration. 

Other pesticides and herbicides are also found in the regionôs groundwater. These include 
atrazine; bromacil; 2,4-DP; diazinon; 1, 2-dibromoethane; dicamba; 1, 2-DCP; diuron; prometon; 
prometryn; propazine; and simazine. With the exception of diazinon, these chemicals are applied 
directly to the soil rather than to the plants, but with the exception of DBCP, groundwater 
concentrations rarely exceed drinking water standards. Most groundwater pesticide residue is 
found on the east side of the Valley, attributable to the coarse, granular soils which allow for 
relatively rapid infiltration to a relatively shallow groundwater table. On the west side, the fine-
grained soils lead to much slower infiltration and the groundwater tables are typically much 
deeper. The longer residence times resulting from these conditions allow for natural degradation 
reactions to eliminate the measurable pesticide residues. 
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Arsenic is a naturally occurring compound that does not deteriorate. The areas with higher 
concentrations are concentrated in the western and southern portions of the region. The 
maximum contaminant level for Arsenic is 0.010 milligrams per liter (mg/L) or 10 micrograms per 
liter (µg/L). Long-term methods for mitigating arsenic include avoidance, blending, utilizing treated 
surface water, or treatment technologies, such as ion exchange, activated alumina, reverse 
osmosis, enhanced lime softening, and enhance coagulation/filtration. 

Perchlorate can be found naturally in the environment; however, it is most often introduced by 
humans in some way. Hexavalent Chromium found in the environment is frequently caused by 
man-made releases either into the air or onto soil, both of which can affect groundwater quality. 
1,2,3,-trichloropropane is recently a regulated constituent and can be nearly entirely connected 
back to human causes. All constituents discussed above can be mitigated either through 
treatment, blending or avoidance. 

2.5 Surface and Groundwater Resources 

The major source of surface water supplies for the region is from the Kings River.  Some additional 
water is supplied to Member agencies in the easterly part of the Authority boundary from the San 
Joaquin River by the Central Vallley Project (CVP) Friant Division via the Friant-Kern Canal.  
Surface water is distributed by several local irrigation districts within the watershed. Service areas 
for both CVP Friant Division and Kings River water are tightly defined, and no water may be 
delivered outside the designated ñPlace of Use,ò meaning much of the plan area is without surface 
water completely.  The areas without surface water rely entirely on groundwater for supply.   

The Kings Basin is a large groundwater subbasin located within the southern part of the San 
Joaquin Valley Basin in the Central Valley of California.  The groundwater basin boundaries as 
defined in the DWR Bulletin 118 are shown in Figure 3-1 of the 2018 KBWA IRWMP. The Kings 
subbasin covers an area of 1,530 square miles.  This SWRP includes the majority of the Kings 
Groundwater Basin, which has been determined by DWR to be critically overdrafted and identified 
as a high priority basin under the Sustainable Management Groundwater Act (SGMA).  
Groundwater remains the primary source for municipal and industrial demands in the SWRP area.  
Of note, the cities of Fresno and Clovis have surface water treatment facilities, but these cities 
are within the FMFCD Functional Equivalent SWRP area identified in Figure 2-1.   Continued 
urban growth and increased demand for both municipal and agricultural water through the 
decades has led to heavy reliance on groundwater wells to create what has been considered a 
reliable water supply.   

The agricultural demands within the SWRP are primarily permanent crops.   

2.6 Local Potable Water Suppliers 

Potable water is provided within the planning area by municipalities, local special districts, and 
public utility companies. These are listed in Table 2-3.  
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Table 2-3.  Water Suppliers and Volumes 

Water Supplier Annual Volume (AF) 

City of Clovis (2015 UWMP, 2015 deliveries) 20,030 

City of Dinuba (2015 UWMP, 2015 deliveries) 4,850 

City of Fresno (2015 UWMP, 2015 deliveries) 111,710 

City of Kerman (2010 UWMP, 2015 projection) 4,170 

City of Kingsburg (2015 UWMP, 2015 deliveries) 2,570 

City of Orange Cove* 1,530 

City of Parlier* 2,440 

City of Reedley (2015 UWMP, 2015 deliveries) 3,980 

City of Sanger (2010 UWMP, 2015 projection) 22,290 

City of San Joaquin (City of San Joaquin 2040 Community Plan, 2009 deliveries) 2,160 

California Water Service Company (City of Selma) (2015 UWMP, 2015 deliveries) 3,950 

County of Fresno (2015 deliveries to 22 water systems) 2,350 

County of Tulare* (3 water systems) 320 

Armona Community Services District  

(County of Kings 2009 General Plan, Armona Community Plan) 
570 

Bakman Water Company (2015 UWMP, 2015 deliveries) 3,150 

Biola Community Services District 360 

Cutler Public Utility District* 1,110 

East Orosi Community Services District* 110 

Hardwick Water Company* 20 

Lanare Community Service District* 130 

Laton Community Services District* 410 

London Community Services District* 420 

Malaga County Water District (2016 deliveries) 1,370 

Orosi Public Utility District* 1,940 

Pinedale County Water District (2015 deliveries) 2,070 

Sultana Community Services District* 200 

Riverdale Public Utility District* 700 

Notes: 

* Estimated based 198 gpcd1 and 2015 population estimate  

2.7 Land Use, Native Habitat, Water Bodies, and Open Space 

Much of the Kings Basin is developed as agriculture. Irrigated lands make up about 480,000 acres 
within the region or 79 percent of the total. A wide variety of crops are grown. Most of these require 
irrigation water during the dry season which runs from April through October. An extensive 

                                                

1 California Water Plan, Urban Water Use Efficiency, California Department of Water Resources, July 29, 
2016 
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network of canals transports water from the Kings River to the irrigated lands and available 
recharge facilities.  

As noted in 2.2.1, the region also includes numerous urban areas, including the Fresno-Clovis 
metropolitan area, which has a population approaching 1 million people, and small communities. 
Virtually all of these cities and communities supply municipal water, primarily sourced from the 
groundwater.  

The remaining native land within the Kings region is primarily semi-desert and desert landscape. 
Geology varies throughout the area, as does wildlife. Numerous creeks run out from the Sierra 
Nevada foothills and either into the two major rivers or onto the Valley floor. There are a number 
of state and federally protected areas including river habitat areas, parks, and wildlife refuges. 
See Figure 2-3. 

The Kings River corridor makes up the predominance of riparian and wetland habitat in the region, 
as well as providing the main corridor for fish and wildlife movements. 

The natural flow of the Kings River, together with essentially all the flow from the three rivers south 
of the Kings (the Kaweah, the Tule, and the Kern) historically flowed into the Tulare Lake Basin, 
which has no natural outlet. Over time, two outlets have been created. The North Fork of the 
Kings River is a man-made channel which joins with the San Joaquin River near Mendota. 

The Kings River is impounded by a series of dams as it flows down from its headwaters in the 
high Sierra mountains with the largest and most important being the last: Pine Flat dam and 
reservoir, a 1-million acre-foot reservoir located just above Piedra in the Sierra foothills. Pine Flat 
is an Army Corps of Engineers flood control facility protecting the cities of Reedley and Kingsburg 
and other downstream areas. Downstream of Pine Flat Dam, the river flows generally southwest 
out of the foothills and through the cities of Reedley and Kingsburg. Along the way, portions of its 
flow are diverted by more than two dozen irrigation districts and canal companies. The river 
supports many types of vegetation and its riparian corridor is home to both common and sensitive 
species.  

Above Pine Flat, the Upper Kings River includes world-class rapids and is designated a Wild and 
Scenic River. Near the riverôs headwaters, at the 13,000-foot elevation in the Sierras, the South 
Fork of the Kings River flows through Kings Canyon, which, in places, is more than 8,000 feet 
deep, making it the deepest canyon in the United States. The canyon is surrounded by its 
namesake Kings Canyon National Park, which draws visitors from around the world to see giant 
sequoia and numerous animal species, including several that are designated rare and 
endangered. 
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