Tule River Basin Integrated Regional Water Management Plan
Section Q – Stormwater/Flooding Study

Section Q – Stormwater/Flooding Study
Q.1 Introduction
Q.1.1 An Integrated Approach to Stormwater Management
Stormwater management is an often-overlooked component of resource planning, however effective
stormwater management can be used to meet a range of objectives. While traditional stormwater
management typically occurs within a single agency on a local scale, an integrated approach to
stormwater management focuses on facilitating collaboration between utility districts, land use
agencies, and environmental interest groups to develop comprehensive stormwater management
solutions.
Q.1.2 What is Stormwater?
Stormwater is defined by the US EPA as runoff that is generated form rain and snowmelt events that
flow over land or impervious surfaces and does not soak into the ground.
When water is not able to percolate into the ground, it is moved downhill by gravity until it reaches a
common low point such as a stream, lake, or storm drain. The journey of stormwater from the point
where precipitation hits the ground to the point it enters into local water bodies provides great
opportunity for pollutants to be picked up and distributed into local surface water. Common pollutants
found in storm sewers and creeks include motor oil, pesticides, brake dust, animal wastes, paint, and
household chemicals. Because stormwater is not treated prior to being discharged, it can be a significant
contributor to surface water pollution.
In addition to degraded water quality, improper management of stormwater can result in increased
flooding. Water that is unable to infiltrate into the soil runs off and ultimately accumulates in low lying
areas where flooding occurs. This can pose risks to human safety and cause significant damage to
infrastructure.
Q.1.3 Benefits of Effective Stormwater Management
Effective stormwater management can result in a variety of environmental and economic benefits.
These include:
•
•
•
•
•
•

Reduced potential for water pollution
Reduced potential for flooding
Reduced stream bank erosion
Increased groundwater recharge
Improved climate change resiliency
Improved efficiency of surface water resource use
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Q.1.4 Tule River Basin Regional Stormwater/Flooding Study Objectives
The Tule River Basin Stormwater/Flooding Study is intended to provide an evaluation of existing
stormwater infrastructure within the Tule River Basin IRWMP Region, and to identify opportunities for
stormwater management improvement. The following objectives were identified based on direction
from the Deer Creek and Tule River Authority (DCTRA) to guide the Tule River Basin
Stormwater/Flooding Study:
1. Provide an overview of existing stormwater management within the Tule River Basin Integrated
Regional Water Management Planning area.
2. Identify stormwater data needs within the region
3. Identify areas where improved stormwater management would be most beneficial
4. Identify projects to reduce stormwater-related impacts
Q.1.5 Elements of the Stormwater/Flooding Study
The Tule River Basin Stormwater/Flooding Study will include the following elements for review:
•
•
•
•
•
•

Tule River Basin Planning and Regulatory Framework
Existing Conditions within the Planning Area
Existing Stormwater Management Infrastructure
Opportunities for Improvement
Stormwater Management Design Concepts
Funding Opportunities

Q.2 Regulatory Setting
Q.2.1 Federal Regulatory Setting
Clean Water Act: The Clean Water Act (CWA) is enforced by the U.S. EPA and was developed in 1972 to
regulate discharges of pollutants into the waters of the United States. The Act made it unlawful to
discharge any pollutant from a point source into navigable waters unless a National Pollution Discharge
Elimination System (NPDES) Permit is obtained. The Act provides California Water Boards with the
authority to regulate storm water discharges under the NPDES Permitting Program.
Q.2.2 State Regulatory Setting
The planning area is within the jurisdiction of the Central Valley Regional Water Quality Control Board
(RWQCB). The Central Valley WQCB enforces State and Federal laws related to stormwater
management. Regulatory programs implemented by the RWQCB are as follows:
•

Municipal Separate Storm Sewer System (MS4) Permits regulate stormwater and certain nonstormwater discharges from small, medium and large municipal storm sewer systems. MS4s are
regulated under one of the following NPDES stormwater permitting program phases:
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1. Phase 1 MS4 permits regulate storm water permits for medium (serving between 100,000
and 250,000 people) and large (serving 250,000 people or more) municipalities. Phase I
permits are issued by Regional Water Boards for municipalities within the corresponding
region.
2. The Statewide Phase II MS4 permit regulates small municipalities (population of less than
100,000 people) and non-traditional small operations such as military bases, public
campuses, prisons and hospital complexes that are not jointly regulated under a Phase I
MS4 permit. The Statewide Phase II MS4 Permit is issued by the State Water Resources
Control Board
•

A Statewide California Department of Transportation Phase 1 MS4 Permit is used to regulate
stormwater and certain non-stormwater discharges from Caltrans’ properties and facilities, and
discharges associated with operation and maintenance of the State highway system.

•

A Statewide Construction Storm Water General Permit regulates stormwater and certain nonstormwater discharges from construction projects that disturb one or more acres of land
surface, or that are part of a common plan of development or sale that disturbs one or more
acres of land surface. This permit requires discharges to develop a stormwater pollution
prevention plan; implement best management practices prevent or reduce erosion,
sedimentation, and pollutants in discharges from construction sites; and comply with postconstruction standards.

•

Statewide Industrial Storm Water General Program: Stormwater generated from industrial
activities is regulated by the Statewide Industrial General Permit. The permit requires specific
industrial facilities to implement best management practices to reduce or prevent pollutants in
their stormwater and authorized non-stormwater discharges, and requires dischargers to
develop a stormwater pollution prevention plan.

Q.2.3 Local Regulatory Setting
Tulare County Storm Water Quality and Regulation Ordinance
The Tulare County Storm Water Quality and Regulation Ordinance is the primary ordinance to pertaining
to stormwater management in unincorporated areas of the County. The ordinance establishes methods
for controlling the introduction of pollutants into the storm drain system in order to comply with the
requirements of the NPDES Permit process. The Objectives of the Ordinance are as follows:
1. To regulate the contribution of pollutants by a Person to the storm drain system;
2. To prohibit Illicit Connections and Discharges to the storm drain system;
3. To establish legal authority to carry out all inspection, surveillance monitoring and enforcement
procedures necessary to ensure compliance with this Chapter and the associated rules and
regulations adopted by the Tulare County Board of Supervisors.
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Tulare County General Plan
The Tulare County General Plan identifies the following goals and policies related to stormwater
management:
Goal PFS.4: To ensure the management of stormwater in a safe and environmentally sensitive
manner through the provision of adequate storm drainage facilities that protect people and
property.
•

•

•
•

•
•
•

PFS-4.1 Stormwater Management Plans. The County shall oversee, as per Community Plan
Content Table PF-2.1 and Specific Plan Content, Hamlet Plans Policy PF-3.3, and Table LU-4.3,
the preparation and adoption of stormwater management plans for communities and hamlets
to reduce flood risk, protect soils from erosion, control stormwater, and minimize impacts on
existing drainage facilities, and develop funding mechanisms as a part of the Community Plan
and Hamlet Plan process.
PFS-4.2 Site Improvements. The County shall ensure that new development in UDBs, UABs,
Community Plans, Hamlet Plans, Planned Communities, Corridor Areas, and Area Plans includes
adequate stormwater drainage systems. This includes adequate capture, transport, and
detention/retention of stormwater.
PFS-4.3 Development Requirements. The County shall encourage project designs that minimize
drainage concentrations and impervious coverage, avoid floodplain areas, and where feasible,
provide a natural watercourse appearance.
PFS-4.4 Stormwater Retention Facilities. The County shall require on-site detention/retention
facilities and velocity reducers when necessary to maintain existing (pre-development) storm
flows and velocities in natural drainage systems. The County shall encourage the multi-purpose
design of these facilities to aid in active groundwater recharge.
PFS-4.5 Detention/Retention Basins Design. The County shall require that stormwater
detention/retention basins be visually unobtrusive and provide a secondary use, such as
recreation, when feasible.
PFS-4.6 Agency Coordination. The County shall work with the Army Corps of Engineers and other
appropriate agencies to develop stormwater detention/retention facilities and recharge
facilities that enhance flood protection and improve groundwater recharge.
PFS-4.7 NPDES Enforcement. The County shall continue to monitor and enforce provisions to
control non-point source water pollution contained in the U.S. Environmental Protection Agency
National Pollution Discharge Elimination System (NPDES) program.

City of Porterville General Plan
The City of Porterville General Plan identifies the following goals and policies pertaining to stormwater
management:
Goal PU-G-4: Provide a comprehensive storm drainage system to protect life and property.
•

PU-I-18 Update and implement the Storm Drain Master Plan. This plan will include water quality
protection for areas where runoff may enter river, slough or groundwater. It also will include:
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1.
2.
3.
4.
•

Standards for limiting impervious surfaces to minimize runoff during storm event;
Design and landscaping standards for stormwater storage basins;
An analysis of the feasibility of multi-use water basins; and
Financial mechanisms for construction and maintenance.

PU-I-19 Require new development to provide storm drainage facilities and/or pay a storm
drainage impact fee, consistent with the Storm Drain Master Plan.

Unincorporated Community Plans
Several unincorporated communities exist within the IRWMP area. The communities with formal
community plans include:
•
•
•
•
•
•

Alpaugh
Allensworth
Pixley
Tipton
Terra Bella
Ducor

These community plans are approved under the Tulare County General Plan and provide a framework
for stormwater management within their respective urban development boundaries. Shared policies
related to stormwater management included in these unincorporated community plans are as follows:
•

•

LA-13: Retention basins visible to public view and common open spaces should be contoured
and landscaped in a creative manner to minimize a harsh utilitarian appearance. When feasible,
it is recommended to beneficially use the run-off storm water as supplemental watering for the
landscape plants.
Housing Element 3.16: Actively seek federal, state, and private foundation grant funds for park
and recreation facilities in unincorporated areas, including dual-use storm drainage ponding
basins/recreation parks.

In addition to shared policies, some communities have adopted individualized goals and policies related
to stormwater infrastructure. These goals and policies are listed below.
Pixley Community
Goal: Pixley PUD, along with Tulare County should explore ways to improve drainage in the planning
area. Consideration should be given to sizing the basin to accommodate drainage from the existing
developed areas as well as new development. This will, of course require construction of drainage
improvements in the existing neighborhoods. Funding for such a project presents a difficult challenge.
Providing a community-wide drainage system should be a high priority for Pixley PUD and Tulare County.
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Policy:
•
•
•
•
•
•

10.1 The extension of water and sewer facilities into the planning area shall implement the
policies of this Plan and the goals and policies of the Tulare County General Plan.
10.2 The Pixley PUD shall explore extending their boundaries to provide service to areas in Pixley
UDB.
10.3 The Tulare County Local Agency Formation Commission should amend the Sphere of
Influence of the Pixley PUD so that the new boundaries are consistent with the intent of this
Plan and local LAFCO policies.
10.4 The County shall encourage industry to locate in Pixley, which is clean and does not
generate effluent which is difficult and expensive for the sewer plant to treat.
10.5 Pixley PUD and Tulare County should explore options for implementing a community-wide
drainage system.
10.6 As required to promote the public health, safety and welfare of the Community, and the
County at- large, the County will exercise reasonable powers of eminent domain to acquire
easements and/or ownership of property necessary to accommodate community water and
wastewater facilities.

Implementation:
•
•
•
•
•

10.11 After the Pixley Community Plan has been adopted, LAFCO should adopt a new Sphere of
Influence for the Pixley PUD consistent with the County adopted UDB and consistent with MSR
requirements.
10.12 The discharge and collection requirements of all new development in Pixley shall be
reviewed by Tulare County and Pixley PUD. Recommendations and comments on new
development shall be forwarded to the County by Pixley PUD prior to final project approval.
10.13 Tulare County Public Works Department, in cooperation with Pixley PUD, should consider
options for constructing a community-wide drainage system. Emphasis should be placed on
drainage improvements for the existing developed urban area.
10.14 The Pixley PUD should be encouraged to amend the boundaries of the District to reflect
changes of urban boundary and land use made by this plan.
10.15 The County shall continue to actively seek available funding assistance for the
improvement of community infrastructure.

Tipton Community
•
•

•

The County and Tipton CSD should prepare master plans for water, sewer, storm drainage,
circulation, parks and other public facilities, including fire and sheriff stations.
Tulare County and the Tipton Community Services District should incorporate a storm drainage
pond into the tree proposed park sites located in the southwest, southeast, and northeast
quadrants of the community. A park design could incorporate three use features into the park –
a passive recreation area, an active recreation area (playing fields) that could hold storm water
after significant storm events, and a stormwater retention area where nuisance runoff and
stormwater runoff would be stored.
The County shall investigate the possibility of constructing future stormwater drainage basins as
a combined park/ponding basin.
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Terra Bella and Ducor Communities
The Terra Bella and Ducor Community Plans both contain the following policies related to stormwater
management:
•
•

Investigate the necessity of preparing a drainage plan, within five years of adoption of the
Community Plan, for diverting and disposing of storm water runoff.
Before the issuance of any land use permit, the Tulare County Planning and Development
Department will require all project applications for new development to include storm water
disposal plans in accordance with the recommendations of the Tulare County Public Works
Department and Caltrans to prevent runoff flows into the State highway right-of-way.

Q.3 Planning Framework
Q.3.1 Tulare County Storm Water Management Plan
The Tulare County NPDES Phase II Storm Water Management Plan was adopted in 2008 to comply with
MS4 Permits, which regulate discharges from municipal storm sewer systems. The plan is intended to
direct the County’s stormwater management activities through a 2013 planning horizon.
Q.3.2 Tulare County Flood Control Master Plan
The Tulare County Flood Control Master Plan was adopted in June of 1971The Tulare County Flood
Control Master Planning area is broken up into 7 units. These include the following:
•
•
•
•
•
•
•

Tulare Kings Unit
Tulare-Fresno Unit
Kaweah Unit
Tule Unit
Deer Unit
White Unit
Mountain Unit

As shown below in Figure Q-1, the Tule River Basin IRWM planning area involves portions of the TulareKings, Tule, Deer, and White units.
•

Tulare-Kings Unit: Approximately half of the IRWM planning area is within the Tulare-Kings Unit.
This area is identified as a separate unit because it has the lowest average elevation and
receives flows from the other six units.

•

Tule Unit: Approximately one quarter of the IRWM planning area is located within the Tule Unit.
This unit contains Tule River drainage areas between Success Dam and the Elk Bayou/Tule River
junction, as well as Fraizer Creek drainage areas between Lewis Creek and the Tule River.
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•

Deer Unit: Approximately one quarter of the IRWM planning area is within the Deer Unit. The
Deer Unit contains the drainage areas of Deer Creek, as well as the low foothill drainage areas of
Fountain Springs Gulch and Terra Bella-Ducor.

•

White Unit: A very small portion of the IRWMP area is located within the White Unit, which
includes the drainage areas of White River, the Orris, Vestal, Richgrove, and Rag Gulch.

Figure Q-1. Tulare County Flood Control Master Plan Planning Units

Q.3.3 City of Porterville Stormwater Management Plan
The City of Porterville Stormwater Management Plan was adopted in 2006 and is the only official urban
stormwater management plan within the planning area. The document is intended to direct the City’s
stormwater-related activities from 2003 to 2008 and was developed to comply with the States MS4
permitting program to regulate discharges from municipal storm sewer systems.
Q.3.4 Agricultural Water Management Plans
There are eight active irrigation districts within the Tule River Basin IRWM planning area. While these
districts do not directly refer to stormwater management in their Agricultural water management plans,
they do provide a framework for conjunctive use programs which are an important component of
effective/integrated stormwater management. Conjunctive use techniques are discussed in the
following agricultural management plans:
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•
•
•

Saucelito Irrigation District
Lower Tule River Irrigation District
Pixley Irrigation District

•
•
•

Terra Bella Irrigation District
Teapot Dome Water District
Porterville Irrigation District

Q.4 Stakeholder Involvement
The following agencies were contacted to provide input on the Tule River Basin Stormwater/Flooding
Study. These agencies were informed of the purpose of the study and received a questionnaire
requesting information on existing stormwater infrastructure, planned projects, and any problems
related to stormwater management within the agency’s jurisdiction.
•
•
•
•
•
•
•
•
•

Tulare County Flood Control District
Deer Creek Stormwater District
Woodville Community Services District
Tipton Community Services District
Alpaugh Community Services District
Poplar Community Services District
Allensworth Community Services
District
Teviston Community Services District
Pixley Community Services District

•
•
•
•
•
•
•
•
•

Terra Bella Community Services District
Ducor Community Services District
Vandalia Irrigation District
Pixley Irrigation District
Lower Tule River Irrigation District
Ducor Irrigation District
Angiola Water District
Terra Bella Irrigation District
Saucelito Irrigation District

Q.5 Existing Conditions
It is essential to assess the natural factors that contribute to stormwater, runoff, and flooding in an area
in order to identify strategies to manage that stormwater effectively. The trajectory of stormwater is the
product of multiple factors and can rarely be attributed to one particular influence. The purpose of this
section is to provide an overview of the factors that affect how stormwater travels within the planning
area and determine where it accumulates.
This section will review the following elements and discuss how each impacts stormwater within the
region:
•
•
•
•
•

Precipitation
Topography
Soil Infiltration
Watersheds
Flood Zones

It should be noted that these factors are highly interdependent. For instance, watershed classification is
directly dependent on regional topography, and flood zones are a product of precipitation, topography,
and soil infiltration.
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Q.5.1 Precipitation
As shown in Figure Q-2 below, average annual amount of precipitation is greatest in the eastern portion
of the planning area and decreases going west. The Tule River Basin IRWM planning area receives the
vast majority of its surface waters from snowmelt originating in the Sierra Nevada mountains. Water
from snowmelt and heavy rain events travels west into the IRWM planning area through natural
channels, primarily Deer Creek and the Tule River. Water originating in the Deer Creek watershed is
compounded by Success Dam and delivered to agricultural producers. When possible, the excess surface
water from snowmelt and heavy rain events is distributed into basins for groundwater recharge.

Figure Q-2. Annual average precipitation within the IRWMP Region. Data Source: Prism Climate Group.
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Q.5.2 Regional Topography
Topographically, the planning area is relatively flat with elevations gradually increasing in an eastern
direction. Because the elevation decreases towards the west, precipitation from the eastern portion of
the planning area flows in a westerly direction to areas of lower elevation. As discussed above, the
eastern portion of the planning area receives significantly more precipitation than its western
counterpart. During very wet years, excessive precipitation in the east can result in flooding and
inundation of surface storage in the western portion of the planning area.

Figure Q-3. Topography of the IRWMP Region.
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Q.5.3 Watershed Boundaries
A watershed is defined as an area of land that drains to a common outlet. Watersheds are a direct
product of topography, as water adheres to gravitational laws and naturally flows from areas of high
elevation to areas of lower elevations.
Hydrologic Unit Maps provide watershed information at varying scales by breaking very large regions
into successively smaller hydrologic units. These hydrologic units are identified by their Hydrologic Unit
Codes (HUC), which range from 2- to 12- digit codes. 2-digit HUC codes represent an entire region. For
example, the Tule River Basin planning area is located in the California region, which is represented by
HUC 18. The level of detail increases with the number of digits. 8-digit codes represent hydrologic units
at the Subbasin scale, 10-digit codes are used to represent hydrologic units at the watershed scale, and
12-digit codes are used to represent hydrologic units at the subwatershed scale.
As shown below in figure Q-4, the Tule River Basin IRWM planning area contains portions of three 8-digit
hydrologic units and 9 10-digit hydrologic units. These units have a significant influence on how
stormwater moves and accumulates within the planning area.

Figure Q-4. Map showing 8-digit and 10-digit hydrologic units
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Q.5.4 Flood zones
While stormwater and floodplains are often managed separately, they are highly related
hydrogeological conditions. Flooding often occurs during heavy precipitation events when water that is
unable to infiltrate into the soil and instead accumulates at points of low elevation. This section will
identify and define the Flood Zones within the IRWMP Region, and determine which communities are at
most significant risk of flooding.
FEMA Flood Zones are geographical areas that are determined by FEMA to be at a significant risk of
flood events. As shown in Figure Q-5, the IRWM planning area contains zones A, AE, AH, AO, and X.
These zones are defined in Table Q-1. Figures Q-5 through Q-12 will provide a more detailed view of
flood zones within each community.
Table Q-1. Description of FEMA Flood Zone Designations
Risk Level

Zone

Minimal

X (unshaded)

Moderate

X (shaded)

A

AE
High
AH

AO
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Description
Minimal risk areas outside the 1-percent and .2-percent-annualchance floodplains. No BFEs or base flood depths are shown within
these zones.
Moderate risk areas within the 0.2-percent-annual-chance
floodplain, areas of 1-percent-annual-chance flooding where
average depths are less than 1 foot, areas of 1-percent-annualchance flooding where the contributing drainage area is less than 1
square mile, and areas protected from the 1-percent-annual-chance
flood by a levee. No BFEs or base flood depths are shown within
these zones.
Areas subject to inundation by the 1-percent-annual-chance flood
event. Because detailed hydraulic analyses have not been
performed, no Base Flood Elevations (BFEs) or flood depths are
shown.
Areas subject to inundation by the 1-percent-annual-chance flood
event determined by detailed methods. BFEs are shown within these
zones.
Areas subject to inundation by 1-percent-annual-chance shallow
flooding (usually areas of ponding) where average depths are 1–3
feet. BFEs derived from detailed hydraulic analyses are shown in this
zone.
Areas subject to inundation by 1-percent-annual-chance shallow
flooding (usually sheet flow on sloping terrain) where average
depths are 1–3 feet. Average flood depths derived from detailed
hydraulic analyses are shown within this zone.
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Figure Q-5. Flood zones within the IRWM Planning Area.
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City of Porterville
The Tule River flows through the southern portion of the City of Porterville and is shown in Figure Q-5 as
a floodway. Tule River flows are controlled by Success Dam, located approximately 6 miles east of the
City. Since its construction in 1961, the dam has significantly improved flooding in the City. However,
areas adjacent to the River still are prone to flooding during exceptionally wet years because the
capacity of Success Reservoir is limited.
Porter Slough runs through the center of the developed area of the City and is a designated floodway of
the Tule River. North of the Slough are areas designated Flood Zone A, AH, AO, and X (shaded). Zones A,
AH, and AO all have a 1% annual chance of flooding, with AH Zones experiencing ponding of 1-3 feet and
AO Zones experiencing sheet flow of 1-3 feet.

Figure Q-6. FEMA Flood Zones in the City of Porterville.

Allensworth Community
All lands within the Allensworh Urban Development Boundary are considered to be at risk of flooding.
The majority of the community is located on land classified as Flood Zone AO, meaning that there is a
1% annual chance of shallow flooding (usually sheet flow on sloping terrain) with average depths of 1-3
feet. Sheet Flow is a form of surface water runoff that occurs when rainfall intensity exceeds the
evaporation rate and infiltration capacity of the soil. If unconvined, it moves in large sheets of water and
can cause sheet erosion. Sheet runoff can occur when a channel is eroded and loses definition, or when
a perched channel overflows.
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Figure Q-7. FEMA Flood Zones in the Allensworth Community.

Terra Bella Community
The Terra Bella communities contains floodway and AE Flood Zone designation areas. These areas have
1% annual chance of flooding. While most of this area is undeveloped, there are several residences, a
church, and an elementary school located within the flood risk area.

Figure Q-8. FEMA Flood Zones within the Terra Bella Community.
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Alpaugh Community
The Alpaugh Community is closely bordered on all sides by Flood Zone X (Shaded). This flood zone
designation indicates that these areas are at moderate risk of flooding and are either within the 0.2percent-annual-chance floodplain, have a 1% annual chance of flooding with average depths less than 1
foot, have 1% annual chance of flooding where the contributing drainage area is less than 1 square mile,
or areas protected from the 100-year flood plain by levee. The flood zones adjacent to the Alpaugh
community are within the 0.2% annual floodplain.
While the developed portions of the community avoid these flood risk areas, the south-east and northwest corners are within the 0.2% annual floodplain. These areas are not developed and are under
agricultural use.

Figure Q-9. FEMA Flood Zones within the Alpaugh Community.

Pixley Community
A significant portion of the Pixley community is located in Flood Zone A, meaning that the area has a 1%
chance of flooding annually. This area is partially developed and contains a significant number of
residences, a middle school, an elementary school, and some commercial properties.
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Figure Q-10. FEMA Flood Zones within the Pixley Community.

Tipton Community
A small portion of the Tipton community is located in Flood Zone A, and has an annual 1% chance of
flooding. While the urban development is located outside of the flood risk area, the site contains a
livestock facility and a runoff basin.

Figure Q-11. FEMA Flood Zones within the Tipton Community.
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Teviston Community
A significant portion of the developed area of Teviston is located in Flood Zone A and has a 1% annual
chance of flooding. The area is largely agricultural, however there are several residences and a
commercial property located in the flood zone.

Figure Q-12. FEMA Flood Zones within the Teviston Community.

Other Communities
Three communities within the planning area do not contain any FEMA Flood Risk areas. These
communities and their distance to the nearest flood zone or watercourse are listed below:
•
•
•

Woodville (Approximately 800 feet south of the South Branch Tule River)
Poplar (Approximately 1.3 miles south-west of the South Branch Tule River)
Ducor (Approximately 3 miles south-west of a Flood Zone A site)
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Q.6 Existing Stormwater Infrastructure
Infrastructure to manage excess surface waters and stormwater varies greatly throughout the Tule River
Basin IRWM Planning area. This section will evaluate regional, urban, and rural stormwater management
systems within the Region.
Q.6.1 Regional Stormwater Infrastructure
Tulare County Flood Control District
The Tulare County Flood Control District is the primary entity responsible for flood control and
stormwater management within unincorporated areas of Tulare County. The District maintains
approximately 70 flood control basins and 28 permanently located flood control pumps. The District is
also responsible for inspecting and maintaining the County’s culverts and waterways to prevent
blockages that could impede flows during heavy storm events.

Q.6.2 Urban Stormwater Infrastructure
City of Porterville
The City of Porterville is the only incorporated urban area within the Tule River Basin region and has the
most comprehensive network of stormwater infrastructure. The City’s Storm Water Management
Program was adopted in 2006 and was intended to outline and direct the City’s priorities and activities
related to stormwater through a 2008 planning horizon. The City’s 2015 Urban Water Management Plan
states that the City has hired a consulting firm to develop an updated Storm Water Resource
Management Plan for the City, but that Plan has not yet been completed.
The City of Porterville storm drainage system is composed of two natural channels (Porter Slough and
the Tule River) and 25 stormwater detention basins, which receive water through a large network of
stormwater pipes. The City also has seven ditch companies that provide extra capacity to carry peak
flood flows and urban storm water runoff. These include:
•
•
•
•
•
•
•

Pioneer
Campbell-Moreland
Porter Slough
Vandalia
Poplar
Hubbs-Miner
Woods-Central
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Pixley Community
Stormwater in the Pixley Community is managed by the Pixley Community Services District. Stormwater
is collected in Inlets, where it is transported through stormwater pipes and is ultimately discharged into
a basin or other surface waters. The Community Services District also maintains seven sumps, which are
used to collect and contain stormwater, allowing it to percolate through the soil for groundwater
recharge. These storm drainage facilities are listed in Table Q-2 and shown in Figure Q-12.
Table Q-2. Existing stormwater infrastructure within the Pixley Urban Development Boundary.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

East-West Roadway
Allen Avenue
Between Court Avenue and
Howard Avenue
Bradbury Avenue
Bradbury Avenue
Bradbury Avenue
Carol Avenue
Compton Avenue
Compton Avenue
Court Avenue
Court Avenue
Court Avenue
Davis Avenue
Davis Avenue
Ellsworth Avenue
Ellsworth Avenue
Ellsworth Avenue
Ellsworth Avenue
Ellsworth Avenue
Ellsworth Street
Franklin Avenue
Franklin Avenue
Howard Avenue
Joanne Avenue
Joanne Avenue
Joanne Avenue
South of Compton
Avenue
Terra Bella Avenue
Terra Bella Avenue
Terra Bella Avenue
Terra Bella Avenue
Terra Bella Street
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North-South Roadway
Market Street
Pine Street

Type
Inlet
Inlet

Cedar Street
Ash Street
Market Street
Walnut Street
Cedar Street
Ash Street
Ash Street
Park Drive
Pine Street
Ash Street
Maple Street
Park Drive
Pine Street
Maple Street
Elm Street
Walnut Street
Ash Street
Center Street
Park Drive
Pine Street
Walnut Street
Maple Street
Park Drive
Cedar Street

Inlet
Inlet
Inlet
Sump
Inlet
Inlet
Sump
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Sump
Sump
Inlet
Inlet

Park Drive
Maple Street
Elm Street
Walnut Street
Cedar Street

Inlet
Sump
Sump
Sump
Inlet
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Figure Q-12. Existing stormwater infrastructure within the Pixley Community Urban Development Boundary.

Tipton Community
Stormwater generally drains toward the west in the Tipton Community and is managed through the use
of drainage inlets and sumps. Stormwater that is collected by sumps is allowed to percolate for
groundwater recharge, while stormwater that enters the stormwater piping system is ultimately
discharged into a drainage basin or other surface water. The Tulare County Housing Element Action
Program 9 identifies the Tipton community as having potential deficiencies in storm water
infrastructure.
The eight drainage inlets located within the community are summarized in the Table below (Table Q-3),
and shown in Figure Q-13.
Table Q-3. Existing stormwater infrastructure within the Tipton Community Urban Development
Boundary.
No.
1
2
3
4
5
6

East-West Roadway
Avenue 152
Jayna Avenue
Jayne Avenue
Klindera Avenue
Klindera Avenue
Lerda Avenue
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North-South Roadway
Road 112
West of Thompson Road
Berry Road
Berry Road
La Fonda Road
West of Thompson Road

Type
Sump
Sump
Sump
Inlet
Inlet
Sump
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No.
7
8
9
10
11
12
13
14
15

East-West Roadway
North of Lerda Avenue
North of Spencer Road
South of Avenue 152
South of Klindera Avenue
Spencer Road
SR 99 NB Ramps
SR 99 SB Ramps
Woods Avenue
Woods Avenue

North-South Roadway
Callison Road
West of Thompson Road
Smith Road
West of Thompson Road
Graham Road
Thompson Road
Burnett Road
Graham Road
West of Thompson Road

Type
Sump
Inlet
Sump
Inlet
Sump
Sump
Sump
Inlet
Inlet

Figure Q-13. Existing stormwater infrastructure within the Tipton Community Urban Development Boundary.

Terra Bella Community
Stormwater in Terra Bella generally drains to the west and north of the community. As such, the
majority of stormwater is collected in this region. Stormwater in the community is managed by the Terra
Bella Community Services District through the use of three separate systems. The primary system is
composed of a 700-800 drainage line along Avenue 96. Stormwater in this system is discharged into
Fountain Springs Gulch. The other two systems include drainage inlets connected to smaller pipes. These
systems also discharge into the Fountain Springs Gulch. The Tulare County Housing Element Action
Program 9 identifies the Terra Bella community as having potential deficiencies in storm water
infrastructure.
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The eight drainage inlets located within the community are summarized in Table Q-4 below, and shown
in Figure Q-14.
Table Q-4. Existing stormwater infrastructure within the Terra Bella Community Urban Development
Boundary.
No.
1
2
3
4
5
6
7
8

East-West Roadway
Avenue 94
Avenue 94 alignment
Avenue 96
Avenue 96
Magnolia Avenue
Magnolia Avenue
North of Avenue 95
Pepper Avenue

North-South Roadway
Road 238
Clemens Road
East of Road 236
East of Road 237
Road 237
Road 238
Clemens Road
Road 238

Type
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet
Inlet

Figure Q-14. Existing stormwater infrastructure within the Terra Bella Community Urban Development Boundary.

Poplar Community
The Tulare County Housing Element - Action Program 9 stated that the Poplar Community has a storm
drainage system, but that system information and mapping is currently unavailable.
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Communities without Stormwater Infrastructure
Several communities within the IRWM planning area do not currently have infrastructure to manage
excess surface waters and stormwater runoff. These include:
•
•
•
•

Ducor
Teviston
Allensworth
Alpaugh

The Ducor, Teviston, and Allensworth communities are identified as having deficiencies in stormwater
infrastructure by the Tulare County Housing Element Action Program, and Alpaugh is identified as having
potential deficiencies in stormwater infrastructure. New development in these communities is required
to design and install storm water drainage improvements consistent with Tulare County Improvement
Standards. Of these communities, Allensworth experiences the most ponding and puddling during heavy
rainfall events as the majority of the community is located in a 100-year flood zone. As such,
Allensworth should be considered a top priority for future stormwater infrastructure projects.
Q.6.3 Rural Stormwater Infrastructure
There are eight active irrigation districts within the IRWM Planning Area. While these districts do not
explicitly refer to stormwater management when describing their infrastructure, their conveyance
infrastructure and recharge basins serve to divert excess surface waters, or stormwater, for
groundwater recharge during wet years so that the water will be available during dry years. This process
is known as conjunctive use and is an important component of effective stormwater management.
Saucelito Irrigation District
Saucelito Irrigation District contains one percolation pond covering approximately 0.5 acres that is used
to recharge groundwater during wet years. The District also utilizes two recharge basins owned by the
Deer Creek and Tule River Authority, which lie just east of the District boundary along Deer Creek. The
District’s 2013 Agricultural Water Management Plan stated that the District is currently developing
potential projects with the intention of capturing periodic seasonal flows during wet years for later
beneficial use.
Lower Tule River Irrigation District
The Tule River is the primary source of groundwater recharge within the District. Recharge is
accomplished through seepage from the Tule River channels, percolation following irrigation, and from
spreading basins. The District maintains and operates 18 recharge and regulating basins, covering 3,700
acres.
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Table Q-5. Lower Tule River Irrigation District Stormwater Infrastructure
Name
Koslov Pit
Hare Pit
Lapadula Pit
County Pit
State Pit
Hershey Pit
Boswell Pit
Dennis Pit
Faure Pit
Baird Pit
Huddleston Pit
Gin Pit
School Pit
Creighton Ranch
Terry Pit
Hewett Pit
Keith Pit
Toledo Pit

Type
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment

Capacity (AF)
200
60
150
100
150
400
450
25
50
400
200
10
50
9,000
150
400
50
800

Distribution or Spill
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture
Spill Capture

Pixley Irrigation District
Pixley Irrigation District maintains nine existing groundwater basins totaling approximately 278 acres
(Table Q-6). The majority of these are terminal basins, which capture excess surface water at the end of
a conveyance system, allowing it to recharge groundwater resources. The Irrigation District’s 2012
Water Management Plan states that the 4,260 AF was utilized for groundwater recharge in 2010. In
addition to this existing infrastructure, the District plans to construct additional basins in the future. The
largest of these projects is part of the San Joaquin River Restoration Program, which would involve
construction of several recharge basins totaling 800 acres. This project is advocated by the South Valley
Water Banking Authority, which is a Joint Powers Authority between Pixley Irrigation District and
Delano-Earlimart Irrigation District. It is anticipated that the basins will be operational in 2019.
Table Q-6. Pixley Irrigation District Stormwater Infrastructure
Name
School Pit
South Pit
Harris Pit
Michelle Pit No.1
Hesse Pit
Valov Pit
West Main/Shop Pit
Michelle Pit No.3
Berenda-Mesa Pit

November 2018

Type
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment
Earth Embankment

Capacity (AF)
150
50
25
150
200
200
50
200
150

Distribution or Spill
Spill Capture
Spill Capture
Spill Capture
Distribution
Spill Capture
Spill Capture
Distribution
Distribution
Spill Capture
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Terra Bella Irrigation District
Table Q-7. Terra Bella Irrigation District Stormwater Infrastructure
Name
Station No. 1 Regulating
Reservoir
Station No. 2 Regulating
Reservoir
Station No. 3 Regulating
Reservoir

Type
Groundwater Recharge

Capacity (AF)
<1

Distribution or Spill
Distribution

Groundwater Recharge

<1

Distribution

Groundwater Recharge

5.77

Distribution

Teapot Dome Water District
Teapot Dome Water District owns and maintains one 10-acre recharge basin, which is used to store
excess surface waters during wet years. The District’s 2011 Water Management Plan states that
approximately 362 acre-feet of runoff was diverted to the basin in 2011.
Porterville Irrigation District
Porterville Irrigation District does not own or maintain any groundwater recharge basins. Excess surface
waters are diverted into Porter Slough, where the water percolates directly into the soils of the slough
or is channeled into two recharge ditches used by the District. The District also leases the right to
recharge water in a privately owned borrow pit and in retention basins owned by the City of Porterville.
Other Water Management Districts
The following Water Management Districts do not have available Water Management Plans or
Documented Stormwater Infrastructure. As such, the extent and nature of their infrastructure is
unknown.
•
•
•
•
•
•
•

Rancho Terra Bella Water Management District
Pioneer Water Co.
Angiola Water District
Hope Water District
Atwell Island Water District
Alpaugh Irrigation District
Ducor Irrigation District
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Q.7 Opportunities for Improvement
Q.7.1 Infrastructure Deficiencies
Table 35-2 of the Tulare County Housing Element – Action Program 9 identifies communities as having
“Deficiencies,” “Potential Deficiencies” or “No Deficiencies” in a variety of infrastructure categories. All
communities within the Tule River Basin IRWM planning area were identified as having either
“Deficiencies” or “Potential Deficiencies” in stormwater infrastructure. The communities identified as
having deficiencies and potential deficiencies in stormwater infrastructure are listed below.
Communities with Deficiencies

•
•

Alpaugh
Ducor

•
•

Allensworth
Teviston

Communities with Potential Deficiencies
•
•
•

Earlimart
Pixley
Poplar

•
•
•

Terra Bella
Tipton
Woodville

Q.7.2 Prioritized Improvement Areas
“Problem areas” with regard to stormwater management were identified in order to aid in the
prioritization of stormwater-related projects and management programs. These sites are considered to
be at high risk of stormwater-related problems, such as flooding, and do not currently have any
infrastructure to manage stormwater within the community. Prioritized improvement areas were
selected based on the following criteria:
•
•
•

Percentage of developed land within FEMA Flood Zone
Existence of Stormwater infrastructure
Evaluation of Stormwater infrastructure based on Tulare County Housing Element – Action
Program 9

Allensworth
The Community of Allensworth is considered to be of high priority for stormwater infrastructure
improvements. As shown in Section 2 – Existing Conditions, the Community of Allensworth is entirely
within a FEMA Flood Zone. The majority of the developed area is designated as AO, which indicates that
there is a 1% annual chance of shallow flooding (usually sheet flow on sloping terrain) with an average
depth of 1-3 feet. The community does experience localized ponding during heavy rainfall events and
does not have any infrastructure in place to manage the excess surface water.
Teviston
As shown in Section 2 – Existing Conditions, significant portions of the developed area within the
Teviston Community are within FEMA Flood Zone A. This designation conveys that the community has a
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1% chance of flooding each year. Although Flood Zone A is a high-risk designation, the community does
not have any stormwater or flood water management infrastructure.
Alpaugh
Unlike the prioritized improvement areas mentioned above, the developed areas within Alpaugh are not
considered to be at high risk of flooding. However, implementation of community stormwater
infrastructure should be considered due to its proximity to FEMA Flood Zones and current lack of
infrastructure. As shown in Section 2 – Existing Conditions, the Alpaugh Community is closely
surrounded on all sides by land designated as Flood Zone X (shaded). Areas within this zone are
considered to be at moderate risk of flooding and are within the 0.2% annual floodplain. The risk and
extent of flooding has the potential to increase as a result of climate change, which is projected to
increase in the intensity and severity of extreme weather events. Additionally, the community is
identified as having a definite deficiency in Stormwater infrastructure in the Tulare County Housing
Element – Action Program 9.
Q.7.3 Data Needs
The DCTRA and other agencies within the IRWM planning area maintain numerous datasets containing a
wide variety of water-related information. However, additional data would aid in the future analysis and
development of stormwater-related projects. Current data needs identified by this Stormwater/Flooding
Study are listed below:
•

Location and extend of stormwater infrastructure within the Poplar Community: The Tulare
County Housing Element – Action Program 9 stated that the Poplar Community does have a
stormwater system but system information and mapping is currently unavailable.

•

Flood Zone ‘A’ Hydraulic Analysis: Areas designated as Flood Zone A are known to have a 1%
annual chance of flooding, however hydraulic analysis has not yet been completed in these
zones. Hydraulic Analysis will provide additional information regarding the nature and depth of
flooding, which will aid in the prioritization and development of stormwater-related projects.
The City of Porterville, and the communities of Pixley, Tipton, and Teviston, all contain areas
designated as Flood Zone A that would benefit from hydraulic analysis.

Q.7.4 Other Action Items
In addition to improved infrastructure within these improvement areas, the following action items
should also be considered:
•
•
•
•

Update Tulare County Stormwater Management Plan
Update City of Porterville Storm Water Management Plan
Develop Tule River Basin Storm Water Resource Plan to meet requirements of the CA Storm
Water Grant Program
Implement programs to educate the public about stormwater pollution prevention.
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Q.7.5 Best Management Practices
The EPA has identified a wide variety of best management practices (BMPs) to manage stormwater
runoff from a range of sources. The table below provides a description of these BMPs and identifies
options for their implementation within the planning area.
Table Q-8. Stormwater Best Management Practices
BMP

Public Education

Public
Involvement

Illicit Discharge
Detection and
Elimination

Description
Many common household activities, such as washing
cars, changing motor oil, or disposing of household
chemicals, has the potential generate stormwater
pollution. Increasing public education regarding how
their behaviors effect water quality can significantly
reduce stormwater pollution.
Involving the public in stormwater management
efforts encourages the community to become
invested in its stormwater management goals.
Illicit discharges include any discharges into a storm
drain system that contain a substance other than
pure water from precipitation, including fertilizers,
household products, and animal waste. Illicit
discharges can have significant impacts on water
quality because stormwater is typically not treated
before being discharged into a local water body.

Construction

Construction sites can be a significant source of
polluted stormwater, as they often contain paints,
fuels and solvents that can contaminate local water
bodies. Additionally, the removal of vegetative
surface cover at construction sites can result in
significant sedimentation and erosion.

Post
Construction

The total area of paved surfaces has a direct impact
on stormwater volume and pollutants. Programs to
manage impacts of development on stormwater aim
to increase infiltration and filtration of stormwater in
urbanized areas.

Pollution
Prevention/Good
Housekeeping

Managing pollutants before rain events occur is a
proactive and cost-effective way to manage
stormwater pollution. BMPs in this category aim to
prevent pollutants from contacting stormwater.
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Options for
Implementation within
the Planning Area
Educational Events,
Informative Flyers,
School Assemblies
Tree Planting Days, River
Restoration Programs,
Educational Events
Education programs,
programs to detect and
address illicit discharges,
local ordinances
Require project
proponents to control
erosion and sediment
through BMPs,
procedures to review and
enforce stormwater
requirements
Bioretention basins,
porous pavement,
protection of open space,
urban forestry
Street cleaning programs,
Spill response and
prevention programs,
Vehicle and equipment
maintenance programs
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Q.7.6 Stormwater Management Design Concepts
Traditionally, urban development involves covering large areas of ground with impervious surfaces, such
as buildings, roads, sidewalks, driveways, etc., which prevent the infiltration of water. A consequence of
this form of development is that rainwater cannot infiltrate into the ground. Instead, the stormwater
flows along the surface at rates higher than would naturally occur. This collection of stormwater can
cause stream banks to erode, which in turn can causing sediment and other pollutants to enter directly
into waterbodies after each rain.
Green infrastructure and Low Impact Design (LID) are comprehensive methods that support a
decentralized form of stormwater management by integrating stormwater infrastructure into the urban
environment. Implementation of these strategies can reduce stormwater pollution, provide wildlife
habitat, contribute to the creation of greener communities. These design concepts can be integrated
into various development types, from high-density housing and industrial area, to recreational areas and
public open spaces.

Road Design
Skinny Streets: In the 1960s, residential street design standards set local street widths as high as 36
feet, which are now recognized as environmentally unfavorable and unsafe to users. Broad streets have
potential to generate large stormwater peak loads due to their extensive impervious surface area since
it encompasses a significant area. By creating narrower streets to reduce runoff loading, while also
substitute pervious paving for impervious surfaces, cities can greatly enhance stormwater infiltration
and recharge their aquafers. In the 1990s, cities began to revamp their street design standards by
implementing narrower roads, while still accommodating emergency vehicles access.
Narrow roads, or “skinny streets” reduce vehicle accident rates and their average speed. For example,
research done by Walker Macy design firm in Portland, Oregon revealed that a 36-foot wide street has
1.21 accidents per mile per year, while a 24-foot wide street has 0.32. There are also economic benefits
that accompany skinny streets, such as a reduced heat island effect, and a decreased need for street
maintenance and surfacing costs for municipalities.
Smaller street facilities are equipped to only handle one to two-year storm events, thus it is
recommended to join the stormwater system to a treatment network for larger events. Additionally,
skinny streets have less impervious surface area, which allows more water to infiltrate into the aquafers
belowground.
Shared Streets: Shared streets are most efficient when implemented in residential area with low traffic
volumes and should be implemented for low speeds through the use of narrow lanes. If permeable
pavement is used across the full roadway, design street grade and cross slope to channel water that
does not infiltrate through the permeable pavement to flow to an approved discharge point.
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Valley gutters or trench drains direct runoff to bioretention planters, and may be designed as detectable
and high-contrast edges to delineate the shared roadway from the exclusive pedestrian paths.
Bioretention facilities may need to be lined to prevent groundwater migration into adjacent structures
and underground utility trenches. It is recommended to review the condition of adjacent structures such
as basements and utility corridors during the survey and planning process to determine seepage risk.

Ground Facilities
Vegetated Filter Strip: Vegetated Filter Strips are land areas created to slow down runoff from
surrounding developed areas and allowing sediments and pollutants to filter themselves through the
vegetation, and infiltrating into the existed soils.

Figure Q-16. Example of commercial vegetated filter strip

Figure Q-17. Example of residential vegetated filter strip
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Grass Swale: Grass swales are transportation channels used to improve water quality or carry
stormwater runoff (does not rely on the permeability of the soil as a pollutant removal mechanism).
Swales can act as a water filter with soil as the medium and stores water from rainstorms and snow
runoff until it is filtered through the soil. After the water filters through the soil, it will recharge into the
local aquafer. Swales that are covered with grass can be used as walking paths. However, they will most
likely be unsuitable throughout wet periods as they will be underwater, or soft and muddy.

Figure Q-18. Example of grass swale, or bioswale, along highway

Permeable Pavement: Permeable Pavement allows runoff to filter through the pavements voids and
into a gravel reservoir before reaching the soil subgrade. These alternative materials include porous
asphalt, pervious concrete, interlocking pavers, and plastic grid pavers, which allow water to seep
through the surface down to underlying layers of soil and gravel. In addition to reducing the runoff from
the rain that falls on them, permeable pavements can help filter out pollutants that contribute to water
pollution.

Figure Q-19. Various examples of permeable, or porous, pavement

November 2018

Q-33

Tule River Basin Integrated Regional Water Management Plan
Section Q – Stormwater/Flooding Study

Constructed Stormwater Wetland: Constructed stormwater wetlands are systems designed to increase
the removal of pollutants from runoff by temporarily storing runoff in shallow pools suitable for wetland
vegetation. These wetlands also provide wildlife habitat and aesthetic features to the surrounding area.
Constructed stormwater wetlands can also reduce peak runoff rates when, when and if it is designed as
a multi-stage, multi-functioning facility.
These systems maximize the removal of pollutants from stormwater runoff through wetland vegetation
uptake, retention and settling. Constructed stormwater wetlands temporarily store runoff in shallow
pools that support conditions suitable for the growth of wetland plants. Similar to extended dry
detention basins and wet basins, constructed stormwater wetlands must be used with other BMPs, such
as sediment forebays.

Figure Q-20. Example of stormwater that has been transported into a constructed wetland

Wall Facilities
Disconnecting/Replacing/Eliminating Gutters: By removing gutter systems that are connected with
pipes to storm drain systems and keeping the stormwater on-site, more water can infiltrate into the
aquafer below the property. If gutters are removed, one must make sure the drip edge connects the
runoff to a LID facility, which can then slow and spread the stormwater runoff. During 10 to 100-year
storm events, ground based facilities will need to be attenuate beyond capacity. Each concept of the
system must consistently work in tandem in order to support the other.
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Figure Q-21. Example of connecting gutters to an on-site LID facility

Rainwater Harvesting: Linking a cistern to an existing gutter system is the easiest solution for harvesting
stormwater. In order to work efficiently, the cistern must have secured opening to prevent mosquito
larvae propagation, and protect the water from sunlight to prevent algae growth. Residential cisterns
have potential to store 100 to 2,500 gallons, depending on the frequency of storm events. It is
recommended to use green or metal roofs when harvesting rainwater, and to divert any overflow to an
on-site LID facility. This system can also be installed underground and engineered to pump and reuse
the water aboveground.

Figure Q-22. Diagram showing examples of various rainwater harvesting methods
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Q.7.7 State and Federal Funding Opportunities
Table Q-9. State and Federal Funding Opportunities
Funding Provider

US Environmental
Protection Agency

US Department of
Housing and Urban
Development

US Department of
Agriculture

State Water
Resources Control
Board
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Grant Program
The Water Infrastructure Finance and Innovation Act (WIFIA Program)
The WIFIA program's mission is to: Accelerate investment in our nation's
water and wastewater infrastructure by providing long-term, low-cost
supplemental credit assistance under customized terms to creditworthy
water and wastewater projects of national and regional significance. WIFIA
works separately from, but in coordination with, the State Revolving Fund
(SRF) programs to provide subsidized financing for large dollar-value
projects.
For more information: https://www.epa.gov/wifia/learn-about-wifiaprogram
Community Development Block Grant (CDBG): Eligible to fund stormwater
and green infrastructure because these projects can create jobs, increase
economic activity, and increase property values. Urban tree planting can
increase economic activity in a commercial district. Additionally, green
infrastructure can increase property values by mitigating flooding,
improving neighborhood aesthetics, and providing other co-benefits.
Sustainable Communities Regional Planning Grants:
Supports metropolitan and multijurisdictional planning efforts to integrate
housing, land use, economic and workforce development, transportation,
and infrastructure investments in a manner that empowers jurisdictions to
consider the interdependent challenges of economic competitiveness and
revitalization, social equity, inclusion, and access to opportunity, energy use
and climate change, and public health and environmental impact.
Rural Development Water and Environmental Programs (WEP):
WEP is exclusively focused on the water and waste infrastructure needs of
rural communities with populations of 10,000 or less. The programs provide
technical assistance and financing for development of drinking water, waste
disposal, and stormwater systems in rural areas.
Rural Development Water and Waste Disposal Loan and Grant Program:
Provides funding for clean and reliable drinking water systems, sanitary
sewage disposal, sanitary solid waste disposal, and storm water drainage to
households and businesses in eligible rural areas.
Stormwater Grant Program: The purpose of the SWGP is to fund storm
water and dry weather runoff projects that best advance the Water Board's
policy goals of improving water quality and realizing multiple benefits from
the use of storm water and dry weather runoff as a resource. In November
2014, California voters approved Prop 1, Water Quality, Supply and
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Funding Provider

US Bureau of
Reclamation

Grant Program
Infrastructure Improvement Act of 2014. More information on upcoming
Prop 1 activity and announcements can be found at: SWGP Prop 1 Funding.
The SWGP Unit was established after the passage of Proposition 84 (Prop
84), the Safe Drinking Water, Water Quality and Supply, Flood Control, River
and Coastal Protection Bond Act of 2006. More information on Prop 84 can
be found at: SWGP Prop 84 Funding.
WaterSMART Water and Energy Efficiency Grants: Reclamation provides
50/50 cost share funding to irrigation and water districts, tribes, states and
other entities with water or power delivery authority. Projects conserve and
use water more efficiently; increase the production of hydropower;
mitigate conflict risk in areas at a high risk of future water conflict; and
accomplish other benefits that contribute to water supply reliability in the
western United States. Projects are selected through a competitive process
and the focus is on projects that can be completed within two or three
years. For more information: https://www.usbr.gov/watersmart/weeg/

Q.8 Planned Projects
Success Reservoir Enlargement Project (SREP)
Success dam was constructed by the US Army Corps of Engineers in 1961 to provide flood protection to
the Tulare Lake Basin. Expansion of the dam has been proposed several times since then, as the
increased surface storage from dam expansion would greatly improve the Region’s ability to effectively
store and use excess surface water during wet years. However, expansion activities were delayed due to
seismic safety considerations.
In July of 2018, the US Army Corps of Engineers finally announced that they would fund the $72 Million
project to raise and widen the dam’s spillway. This will increase the storage of Success Reservoir from
82,000 af to 110,000 af and will greatly improve flood protection for the City of Porterville and other
communities within the Tule River floodplain.
Allensworth‐White River Flood Control Project
Angiola Water District and Deer Creek Storm Water District intend to design and construct a stormwater
drainage system comprised of a 15,000 ft. ditch system and a drainage basin. The project would reduce
flooding in the communities of Allensworth and Alpaugh and would increase potential for groundwater
recharge.

November 2018

Q-37

