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C.1 Introduction
This purpose of this section is to discuss the Tule River Basin’s relevance as an IRWM Planning area, and
to provide background on the physical, cultural, social, and economic characteristics of the region.
This section begins with a discussion of the region’s environmental resources, which were broken down
into three sections: Water Resources, Biological Resources, and Geologic Conditions. These region-specific
characteristics serve as the foundation for regional water planning.
Following a discussion of the region’s environmental resources is an examination of existing water
management systems, including major infrastructure, wastewater service providers, flood control
districts, and land use agencies. The existing network of entities responsible for water management within
the IRWMP region provides the framework on which IRWMP objectives and projects are formed.
This section then examines the existing water quality conditions within the region, and discusses potential
sources of contamination. This section includes a discussion on nitrate, arsenic, perchlorate, and
hexavalent chromium as required by the 2016 IRWM Guidelines.
The section concludes with a summary of the cultural, social, and economic profile of the region. This
information is used to develop and prioritize goals, objectives, and IRWMP projects and determine the
feasibility of IRWMP implementation.

C.2 Tule River Basin Relevance as an IRWM Planning Area
The boundaries of this IRWM planning area were determined based on existing governance and the
boundaries of adjacent IRWM planning areas.
The northern and eastern IRWMP boundary lines generally follow the northern and eastern DCTRA
boundary lines (See Figure C-1), which are generally administrative and political in nature. Although the
Tule Sub-basin boundaries are somewhat similar to the DCTRA boundaries, DCTRA boundaries fall along
township lines, county lines, and adjacent surface water distribution entity boundaries. For the most part,
they do not have hydrogeologic significance.
The southern and western IRWMP boundary lines extend past the DCTRA boundaries and were developed
to eliminate gaps in IRWM planning areas and ensure adequate coverage for all areas desiring such
coverage.
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C.3 Water Resources
A thorough water budget accounting of groundwater, including other water supplies, is provided in
Section D – Water Supply, Demand, and Water Budget.
C.3.1 Tule Subbasin
The Tule Sub-basin is located in the southern portion of the San Joaquin Valley Groundwater Basin. This
portion of the San Joaquin Valley Groundwater Basin consists of seven sub-basins. These are:
•
•
•
•
•
•
•

Kings
Westside
Kaweah
Tulare Lake
Pleasant Valley
Kern
Tule

The Tule sub-basin is the only source of groundwater supply within the IRWM planning area. A 2009 Water
Supply Evaluation Report prepared for the 2030 Tulare County General Plan identified the sub-basin’s safe
yield at 235,400 acre-feet per year. The Tule sub-basin has a surface area is approximately 733 square
miles and is generally bounded by the northern boundaries of the Lower Tule Irrigation District and
Porterville Irrigation District to the north, the Tulare-Kern county line to the south, the edge of the
alluvium and crystalline bedrock of the Sierra Nevada foothills to the east, and the Tulare County line to
the west.

Figure C-2. Regional Subbasin Boundaries.
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C.3.2 Tule River Watershed
The IRWM Planning area receives the majority of its surface water from snowmelt in the Tule River
Watershed. The watershed extends up to a maximum elevation of 9,300 feet into the Sierra Nevada east
of Porterville and much of the precipitation occurs as snowmelt. The Tule River consists of three forks,
North, Middle, and South. The North Fork and Middle Fork merge just north of Springville, and then merge
with the South Fork at Lake Success. The water is then released from Success Dam and flows west through
Porterville. The river historically emptied into Tulare Lake, however the water is now diverted for
agricultural use.
C.3.3 Ancillary Watersheds
While the Tule River and its distributaries are the dominant water feature in the DCTRA IRWM planning
area the IRWM planning area is influenced and impacted by other watersheds. A separate watershed is
located on each side of the Tule River watershed. The Deer Creek watershed is located such that the fetch
is exclusively in a rainfall area with snowfall typically not a regular occurrence and when occurring,
snowfall is limited to the upper several hundred feet of the tops of the watersheds. At times, the Kaweah
River watershed, a tributary of the Tule River develops sufficient flow that the flows of said River are
added to the flows of Tule River and discharge to the historic Tulare Lake Bed area while combined for
State Water rights management purposes, each river remains separate for purposes of flow scheduling
and apportionment. Flows occurring in Deer Creek are likewise managed separately, but according to the
type of water right and senior/junior priority based on post-1914 appropriative license procedure.

C.4 Biological Resources
This section summarizes the environmental resources within the Tule River Basin IRWM Plan Region.
These resources are reliant on the quality and availability of water within the Region.
C.4.1 Aquatic Sensitive Species
As the Tule River system is an ephemeral system, no fishery of any type exists in the river system below
Success Dam. As the eastern boundary of the DCTRA IRWMP begins near Success Dam, aquatic species
are limited to invertebrates inhabiting the River system and the manmade water distribution systems
existing on the valley floor. As a part of the DCTRA’s prior management of the requirements of the
Irrigated Lands Regulatory Program, routine samples have been taken of sediments throughout the
IRWMP area and tested for toxicity. While these invertebrate species can tolerate some degree of physical
disturbance, they have a very low tolerance for chemical molestation which has generated the need for
periodic toxicity testing.
Throughout the entire historical test period extending from July, 2004 to date, a single location within the
entire River distributary system has been identified as to having had a toxicity problem effecting
invertebrates. It has been tentatively determined that the toxicity occurrence was not as a result of
irrigated agriculture operations, but rather roadside herbicide application programs related to the County
of Tulare. A study has been submitted to the Regional Water Quality Control Board with respect to the
source(s) of the contamination.
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C.4.2 Freshwater Habitats
As previously noted, the climate characteristics of the DCTRA IRWMP area are semi-arid. This fact, coupled
with the ephemeral stream nature of the Tule River system, has led to freshwater habitats being virtually
non-existant. No significant sand, gravel or hard rock mine areas in their reclamation phase exist to
provide the most significant freshwater habitat.
The second form of freshwater habitat which exists within the DCTRA IRWMP area is that related to golf
course water hazards. The acreage of these hazards is very small and in some cases, these hazards are
dried up in all but wet years due to the cost of the water to place in the hazards, as well as being a Best
Management Practice as delineated in a particular area’s Urban Water Management Plan.
C.4.3 Areas of Special Biological Significance
A few areas of special biological significance exist within the DCTRA IRWMP area. Notably amongst these
is the DCTRA Ponding Basin Area managed by DCTRA. This area is a restoration of an element of the Pacific
Flyway for migratory waterfowl. Complimenting that area is the Pixley National Wildlife Management
Area owned and managed by the United States. It is a remnant of the dry, upland habitat which existed
in the area. It is home to the blunt nosed leopard lizard, the Tipton Kangaroo rat and the giant garter
snake. The area is a critical element in the recovery plan developed by the U.S. Fish and Wildlife Service
for each one of those species.
The final example of an area biological significance is the 725 acre J.K. Herbert Wetlands Prairie which is
located south of the Tulare-Lindsay Highway owned and maintained by the Sequoia Riverlands Trust. This
area is described as a Wetland Prairie Grassland Habitat which also contains, in the southeastern portion,
a number of vernal pools. This area is just to the north of the north boundary of the DCTRA IRWMP
Planning area.

C.5 Geologic Resources
The rocks that crop out in the DCTRA IRWMP planning area include a basement complex of pre-Tertiary
age consisting of consolidated metamorphic and igneous rocks and unconsolidated deposits of Pliocene,
Pleistocene and recent age, all of which contain fresh water. Consolidated marine rocks of Pliocene age
and older do not crop out in this area, but are penetrated by wells in the subsurface. Because the water
from these wells generally is brackish or salty, the marine rocks are not considered as part of the
freshwater reservoir and constitute the effective base of fresh water or, what is commonly referred to, as
permeable sediments. Most of the groundwater pumped within the DCTRA IRWMP area is from the
unconsolidated deposits. Geologic units that affect the occurrence and movement of groundwater in the
DCTRA IRWMP planning area are generally classified and described as follows:
1. Basement Rocks: Non-water bearing granitic and metamorphic rocks;
2. Marine Rocks: Non-water bearing marine sediments including the San Joaquin Formation;
3. Unconsolidated Deposits: Non-marine, water bearing material comprised of the Tulare Formation
and equivalent units;
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4. Alluvial Deposits: Coarse-grained, water bearing alluvial fan and stream deposits including older
oxidized and reduced units and younger alluvium;
5. Lacustrine and Marsh Deposits: Fine-grain sediments representing a lake and marsh phase of
equivalent continental and alluvial fan deposition.
C.5.1 Basement Complex
The basement complex of the pre-Tertiary age consists of metamorphic and igneous rocks. They underlie
the Sierra Nevada and occur as resistant inliers in the alluvium and as linear ridges in the foothills east of
the IRWMP planning area. In the subsurface, they slope steeply westward from the Sierra Nevada beneath
the deposits of Cretaceous age and younger rocks that compose the valley fill. Information is in the Tule
Basin Groundwater Model GIS database indicating the altitude above or below sea level at which bedrock
(presumably basement complex) has been reported by drillers or interpreted from electric logs. Additional
database information indicates escarpments that are interpreted as buried fault scarps associated with
the Rocky Hill fault. West of the escarpments, the slope of the basement complex steepens. In the Tulare
Lake area, an oiltest well failed to penetrate the basement complex at 14,642 feet below sea level (Smith,
1964).
The basement complex is at shallow depths in the Terra Bella, Strathmore and Porterville areas and in the
intermontane valleys where it is penetrated by many water wells. In the Poplar, Tipton and Pixley areas,
the basement complex forms a broad, gently westward-sloping shelf overlain by 100 to 1,000 feet of
unconsolidated deposits.
C.5.2 Marine Rocks
Along the east border of the San Joaquin Valley, Tertiary rocks, mainly of marine origin, overlap the
basement complex and underlie the unconsolidated deposits. Croft (1968) suggests this unit may locally
include beds of continental origin in the upper part. Inside the IRWMP boundary, the marine rocks do not
crop out. The Tertiary marine rocks have locally been penetrated by oil- and gas-test wells in localized
areas of the east part of the planning area, range in age from Eocene to late Pliocene and consist of
consolidated to semiconsolidated sandstone, siltstone and shale. They have traditionally been locally
divided into several formations by geologist (Park and Weddle, 1959), but they generally contain brackish
and saline connate or dilute connate water unsuitable for most uses.
C.5.3 Unconsolidated Deposits
The unconsolidated deposits in the IRWMP planning area are divided into several geologic units. In the
Kettleman Hills, west of the DCTRA planning area, Woodring et al. (1940) divided the unconsolidated
deposits into the Tulare Formation and into older and younger alluvium. The Tulare Formation in the
Kettleman Hills overlies the upper Mya zone (Woodring et al., 1940, p. 13), a fossil horizon at the top of
the San Joaquin Formation. The Mya zone is reported in well logs beneath Tulare Lake bed and is a
prominent marker bed outside of the DCTRA that separates the marine rocks from overlying continental
deposits. The base of the unconsolidated deposits is projected by electric log correlation from the upper
Mya zone beneath Tulare Lake bed, eastward to the top of marine rocks. The unconsolidated deposits of
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this report are equivalent to the continental deposits from the Sierra Nevada of Klausing and Lohman
(1964) and to the unconsolidated deposits as used by Hilton et al. (1963).
The unconsolidated deposits thicken from zero along the western front of the Sierra Nevada to a
maximum of about 10,000 feet at the west boundary of the DCTRA planning area. The unconsolidated
deposits are divided into three stratigraphic units: continental deposits, older alluvium and younger
alluvium.
In the subsurface, the younger alluvium interfingers and/or grades laterally into the flood-basin deposits
and into alluvium, undifferentiated. The older alluvium and continental deposits interfinger and/or grade
laterally into the lacustrine and marsh deposits or into alluvium. In the subsurface, the older alluvium and
continental deposits are also further subdivided into oxidized and reduced deposits on the basis of
environment of deposition.
Unconsolidated deposits, which locally crop out at the IRWMP east boundary and extend beneath the
valley floor, were eroded from the adjacent mountains, then transported by streams and mudflows and
deposited in lakes, bogs, swamps or on alluvial fans. The lithologic and water-bearing characteristics of
the deposits are dependent upon several controlling factors, which include 1) environment of deposition,
2) the type of rock in the source area and 3) competence (or energy) of the streams.
According to Davis et al. (1957), oxidized deposits generally represent subaerial deposition and reduced
deposits generally represent subaqueous deposition. Oxidized deposits are red, yellow and brown, consist
of gravel, sand, silt and clay and generally have well-developed soil profiles. Reduced deposits are blue,
green or gray, calcareous, and generally are finer grained than oxidized deposits and commonly have a
higher organic content than the oxidized deposits. In some cases, the separation between the oxidized
and reduced deposits can be identified on well logs based on lithologic color. Such delineation can of
course be highly subjective. The coarsest grained reduced deposits were laid down in a flood plan or
deltaic environment bordering lakes and swamps. Because of a high water-table in some parts of the east
side of the IRWMP planning area, the sediments have not been exposed to subaerial weathering agents.
The finest grained reduced deposits were mapped as flood basin, lacustrine and marsh deposits.
The oxidized deposits underlie the older and younger alluvium and throughout most of the DCTRA, the
oxidized deposits are 200 to 500 feet thick. Based on work by Croft (1968), a structural contour map of
the approximate base of the oxidized deposits has been prepared and published.
The oxidized deposits consist mainly of deeply weathered, reddish brown, calcareous sandy slit and clay
and can, in most well completion reports, be readily identified when present. Beds of coarse sand and
gravel are rare, but where present, they commonly contain significant silt and clay. The highly oxidized
character of the deposits is the result of deep and prolonged weathering. Many of the easily weathered
minerals presumably have altered to clay and, as such, are poorly permeable.
C.5.4 Lacustrine and Marsh Deposits
The lacustrine and marsh deposits of Pliocene and Pleistocene age consist of bluegreen or gray gypsiferous
silt, clay and fine sand that underlie the flood-basin deposits and conformably overlie the marine rocks of
late Pliocene age. In the subsurface beneath parts of Tulare Lake bed, these beds extend to about 3,000
feet below land surface. Where the equivalent beds crop out in the Kettleman Hills on the west side of
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the valley, they were named the Tulare Formation by Anderson (1905, p. 181). The lacustrine beds and
fossils of the Tulare Formation were mapped and described in detail by Woodring et
al. (1940, p. 13-26) who considered the top of the Tulare Formation to be the uppermost deformed bed.
Therefore, by this definition, all the deformed unconsolidated deposits would form the Tulare Formation.
In the subsurface around the margins of the Tulare Lake bed, the lacustrine and marsh deposits form
several clay zones that interfinger with more permeable beds of the continental deposits, alluvium,
undifferentiated and older alluvium. Because of contained fossils and stratigraphic relations to adjacent
deposits, these clays are considered to be principally of lacustrine origin. Clay zones are generally
indicated by characteristic curves on electric logs and thereby facilitate some areal correlations between
adjacent logs as shown in hydrogeologic cross sections. Although as many as six (6) laterally continuous
clay zones have locally been defined in the southern San Joaquin Valley, only the most prominent of these
clay zones, known as the “E” Clay (or Corcoran Clay member) of the Tulare Formation, is found within the
IRWMP boundaries. Clay deposits are nearly impermeable and yield little water to wells and that which is
obtained is generally of poor chemical quality.
The E Clay is one of the largest confining bodies in the area and underlies about 1,000 square miles west
of U.S. Highway 99. The beds were deposited in a lake that occupied the San Joaquin Valley trough and
which varied from 10 to 40 miles in width and was more than 200 miles in length (Davis et al., 1957). The
first wide-scale correlation of the Corcoran Clay was made by Frink and Kues (1954).
The E Clay extends from Tulare Lake bed to U.S. Highway 99. It is about 140 feet thick near Corcoran and
the average thickness is about 75 feet. The deposits near Corcoran are probably the thickest section in
the San Joaquin Valley.
C.5.5 Reduced Older Alluvium
As previously mentioned, the reduced older alluvium is a moderately permeable arkosic deposit that is
not exposed in the IRWMP planning area. It overlies the continental deposits, interfingers with lacustrine
and marsh deposits beneath Tulare Lake bed and interfingers with alluvium, undifferentiated, north of
the Tulare Lake bed. Around the margin of Tulare Lake bed, the reduced older alluvium interfingers with
lacustrine deposits.
The reduced older alluvium consists mainly of fine to coarse sand, silty sands and clays that were probably
deposited in a flood plain or deltaic environment. Gravel that occurs in the oxidized older alluvium is
generally absent. The deposits are sporadically cemented with calcium carbonate, according to logs of
core holes made by geologists of the Bureau of Reclamation. Those descriptions imply, however, that the
calcium carbonate is probably less abundant than in the underlying reduced continental deposits.
C.5.6 Oxidized Older Alluvium
The oxidized older alluvium unconformably overlies the continental deposits. The beds consist of fine to
very coarse sand, gravel, silt and clay derived for the most part from granitic rocks of the Sierra Nevada.
Beneath the channels of the Kaweah, Tule and Kings Rivers, electric logs indicate that the beds are very
coarse. In the interfan areas, metamorphic rocks and older sedimentary units locally contributed to the
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deposits and, in those areas, the beds are probably not as coarse as the beds beneath the Kaweah, Tule
and Kings Rivers. Fine-grained deposits occur in the channel of Elk Bayou.
East of U.S. Highway 99, the contact of the older alluvium with the underlying oxidized continental
deposits is well defined in electric logs. Structure contours, based on electric log data, show the altitude
above or below sea level of the base of the unit. The older alluvium thickens irregularly from east to west
and probably has filled gorges cut by the ancient Tule River in the underlying oxidized continental deposits
near Porterville. The base of the deposits occurs 195 feet below land surface near Poplar and declines to
430 feet below land surface near Tipton.
C.5.7 Younger Alluvium
Younger alluvium consists of gravelly sand, silty sand, silt and clay deposited along stream channels and
laterally away from the channels in the westerly portion of the DCTRA. Younger alluvium is relatively thin
locally, reaching a maximum depth below ground surface of perhaps 100 feet. Except in the extreme
easterly portion of the IRWMP area, it is generally above the water table and does not constitute a major
water-bearing unit.
Soils developed on younger alluvium show little or no profile development and are generally free of
underlying clay subsoil or hardpan. Because percolation rates through the younger alluvium are moderate
to high, this deposit serves as a permeable conveyance system for recharge to underlying water-bearing
materials.
C.5.8 Geohydrology
In cooperation with the DWR, the member units of DCTRA measure, tabulate and publish water level data
for hundreds of water wells. Records for some wells extend back to the 1920s with most records for wells
included in the DCTRA’s groundwater monitoring program beginning in the 1950s. The quality of the data
is considered excellent. From these data, changes in groundwater and storage can be estimated along
with an analysis of water level conditions and trends within the DCTRA IRWM planning
area.
A GIS database has been constructed, principally to be utilized in the operation of the DCTRA numeric
groundwater model wherein calculations of storage changes and groundwater flow can be accomplished
by integrating groundwater level elevation contour maps with specific yield data, aquifer properties and
specific surface water delivery information by hydrologic unit area. The DCTRA IRWMP benefits from a
long-term water level measurement program of key wells in the IRWM planning area. Information from
the DCTRA participating agencies monitoring program is provided to DWR for use in preparation of spring,
unconfined aquifer system contour maps which are a routine DWR publication.
DCTRA maps are produced from the information, as well, including comparative data between selected
years.
The water level database is posted both on the DWR DCTRA websites and allows downloading of compiled
hydrographs of key wells in the DCTRA IRWMP area for purposes of graphical display and analysis
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C.6 Existing Water Management Systems
The following Table C-1 and Figure C-3 summarize the existing internal boundaries through which water
management occurs in the IRWM planning area. These components are discussed in more detail below.
Table C-1. Existing Internal Boundaries
Watershed
(8-Digit HUC)

Water District
Ducor Irrigation District

Upper DeerUpper White

Pixely Irrigation District
Terra Bella Irrigation District

Local
Governments /
Communities
Ducor

•

Ducor Community Services District

Teviston
Pixley
Terra Bella

•
•
•

Teviston Community Services District
Pixley Public Utility District
Friends RV Park

•
•
•
•
•
•
•
•

Woodville

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Porterville Developmental Center
Akin Water Company
Beverly Grand Mutual Water Company
Big Stump Trailer Park
Central Mutual Water Company
East Plano Mutual Water Company
East Vandalia Water Company
Grandview Gardens Mutual Water
Company
Golden Key Apartments
Mullen Water Company
Porterville Trailer Park
Shady Grove Mobile Home Park
Shiloh Water Company
Sierra Mutual Water Company
Spiegelberg Water Company
Sunny Acres Water System
Tea Pot Dome Water Company
Alta Vista Mobile Home Park
California Water Service Company
Fairway Tract Mutual Water Company
LA Homeowners Water System
Lakeside Trailer Park
Mt. View Duplexes
Woodville Farm Labor Center
Woodville Public Utility District

Tipton

•

Tipton Community Services District

Poplar

•
•

Poplar Community Services District
Williams Mutual Water Company

Alpaugh

•

Alpaugh Community Services District

Rancho Terra Bella

Vandalia Irrigation District
City of Porterville Service
Area
Teapot Dome Irrigation
District

City of
Porterville
East Porterville

Upper Tule

Pioneer Water Company
Porterville Irrigation District

Lower Tule River Irrigation
District
Tulare-Buena
Vista Lakes

Angolia Water District
Alpaugh Irrigation District
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C.6.1 Major Infrastructure
This Section describes the major infrastructure that provides water throughout the Tule River Basin IRWM
Plan Region. Many of the projects covered in this section have been presented above. Provided herein is
a short description of the larger regional water-related infrastructure, their purpose, and capacity.
Lake Success
Success Reservoir is located on the Tule River about 6 miles east of the City of Porterville. Success Dam,
completed in 1961 by the U.S. Army Corps of Engineers (USACOE), provides flood protection and irrigation
water storage for downstream water rights holders. The earth fill dam is 142 feet high and has a gross
pool elevation of 652.5 feet mean sea level (m.s.l.), originally providing 85,400 acre-feet of storage
capacity. Success Reservoir inundated approximately 2,406 acres at gross pool, flooded nearly 3.5 miles
of river and had a spillway design flood pool of 202,800 acre-feet.
The Southern California Edison Company and the Pacific Gas and Electric Company each owns and
operates a small hydroelectric plant upstream from Success Dam. In addition, the Lower Tule River
Irrigation District operates a 1.4-kilowatt hydroelectric power plant which was retrofitted to Success Dam
in 1989.
Success Dam was authorized by the 1944 Flood Control Act. The total gross reservoir capacity at
construction was 85,440 acre-feet with 700 acre-feet of dead storage 5,000 acre-feet to store sediment.
When constructed, the spillway design inflow peak of Success Dam was 200,000 cfs with a spillway design
outflow peak of 126,000 cfs.
Efforts have been underway for several years to increase both the flood control capability of the facility
and the conservation storage volume.
The principal storage facility available to water rights holders within the DCTRA IRWMP area is Lake
Success. Impounded by Success Dam, this facility allows for conservation storage beginning with a ramp
up period in March of each year and extending to full storage by May 1. The entire reservoir storage is
available for conservation purposes from that date until November 1 of each year. Beginning November
1, the flood control diagram goes into effect and storage operations are at the direction of the U.S. Army
Corps of Engineers. Significant coordination exists between said entity and the water rights holders, along
with officials representing the City of Porterville and landowners in the Tulare Lake bed.
Central Valley Project (CVP), Friant Division
In 1933-34, when the State of California could not find enough takers to buy revenue bonds to complete
the California Central Valley Project Act, it went to Washington seeking assistance. The passage of the
Rivers and Harbors Act of 1935 by the Congress put funding under Federal direction and construction
under the USACOE. By order of the President, $20 million was transferred from the Emergency Relief Act
Fund to the Department of the Interior, Bureau of Reclamation (Reclamation), for construction of Friant
Dam and other initial features on September 10, 1935. The President signed the Act later that year.
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Between 1935 and 1940, the population of the San Joaquin Valley exploded: Tulare County increased by
38.4 percent, Kings County by 38.5 percent and Kern County by 63.6 percent. Reacting to a wartime
demand, cotton became California’s outstanding crop by the mid- 1940s, displacing citrus. The lands of
the Friant Division were no different, as cultivating and picking cotton drove each of the four counties’
economies. Almost a half-century later, by the 1990s, approximately 15,000 small farms, averaging 63
acres each, were spread throughout the Friant Division.
Estimated cost of the Friant Dam and Reservoir came in at $14 million, the Friant-Kern Canal came in at
$26 million and the Madera Canal was $3 million. The Water Project Authority represented the State of
California in negotiations with the Federal Government. In March, 1936, the Authority signed a
cooperative agreement with the United States creating three (3) divisions, including Friant, for the Central
Valley Project. Six (6) months later, the Authority approved Reclamation’s prospective location of the
Friant Dam and the Bureau’s design of the dam and canals. Central Valley Project legislation was
reauthorized as the Rivers and Harbors Act of 1937. Along with Friant Dam and the Friant-Kern and
Madera Canals, initial major features authorized were Shasta and Keswick Dams, the Tracy Pumping Plant
and the Delta-Mendota Canal. The amendment transferred a $12 million authorization from the 1935
Rivers and Harbors Act earmarked for flood control and navigation to Department of the Interior. More
importantly, the 1937 Act placed the CVP under Reclamation law. Additional funding under the Rivers and
Harbors Act of 1940 allowed for improvement of certain rivers and harbors in the interest of national
defense.
To capture and control the San Joaquin River, Reclamation, in the mid- 1930s, designed a straight, 319foot high concrete gravity dam that would have impounded a half-million acre-feet of flows from the
River. The first surveys for the Friant Dam commenced in November 1935 and studies of where to
excavate for two (2) delivery canals followed in early 1936.
Because of the dual complexities of moving water from one watershed to another and diverting the
natural flow of the San Joaquin, a number of water rights claims had to be settled before construction
progressed. California water law provides for riparian rights entitling a land owner on a stream to the full
beneficial use of the stream’s natural flow. Reclamation could not divert water away from a stream until
it settled the question of downstream water rights. Reclamation settled negotiations with the holders of
the largest water rights claims on the San Joaquin in the spring of 1939.
Friant Dam was located on the San Joaquin River, 25 miles northeast of Fresno, California. Completed in
1942, the dam is a concrete gravity structure, 319 feet high, with a crest length of 3,488 feet. The dam
controls the San Joaquin River flows, provides downstream releases to meet requirements above
Mendota Pool and provides flood control, conservation storage and diversion into the Madera and FriantKern Canals. It allows for delivery of water to a million acres of agricultural land in Fresno, Kern, Madera
and Tulare Counties in the San Joaquin Valley. The reservoir, Millerton Lake, first stored water on February
21, 1944. It has a total capacity of 520,528 acre-feet, a surface area of 4,900 acres and the River is
inundated at full storage for approximately 15 miles long. The amount of flood control storage space is
dictated by a USACOE Reservoir Regulation Manual.
In the Friant Division, there are three (3) separate river and canal outlets: the river outlet works, the FriantKern Canal and the Madera Canal. The river outlet works consist of four (4) 110-inch-diameter steel pipes
through Friant Dam that are controlled by four (4) 96-inch-diameter hollow-jet valves at the outlet ends.
The valves release water down a chute and into a stilling basin, which dissipates the water’s energy. The
capacity of the four (4) hollow-jet valves is 16,400 cfs, however, prior to discharge of Settlement Flows,
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the flow through the valves seldom exceeded 100 cfs. Small releases to the River flow through two (2) 24inch-diameter steel pipes branching from Penstocks 3 and 4. Releases are controlled by two (2) 18-inchdiameter needle valves at the outlet ends.
The Friant-Kern Canal carries water over 151.8 miles in a southerly direction from Millerton Lake to the
Kern River, four (4) miles west of Bakersfield. The water is used for supplemental and new irrigation
supplies in Fresno, Tulare and Kern Counties. Construction of the canal began in 1945 and was completed
in 1951. The canal has an initial capacity of 5,000 cubic feet per second that gradually decreases to 2,000
cubic feet per second at its terminus in the Kern River.
More than 350 overhead and underground telephone lines, telegraph lines, power lines, and oil and gas
lines were moved to higher elevations or relocated during construction of the Friant Kern Canal. Heavy
crawler tractors and bulldozers that were equipped with attachments to cut roots below the surface
burrowed through vineyards and orchards. Along a 113-mile reach between the dam and the White River,
more than 500 different structures, including overchutes, drainage inlets, irrigation crossings and turnouts
were built. During construction, placement of concrete lining was aided by the use of a traveling gantry.
Almost 85 percent of the canal is concrete-lined. In those sections, the canal’s maximum top width is 128
feet, decreasing to a bottom width of 24 feet, with water depth dropping from 19.9 to 11 feet. In the
earth-lined sections, water depth varies and the canal bottom width ranges from 64 to 40 feet.
State Water Project (SWP)
The California State Water Project, commonly known as the SWP, is a state water management project
under the supervision of the California Department of Water Resources (DWR). The SWP is the world’s
largest publicly built and operated water and power development and conveyance system. It provides
water for drinking purposes to more than 23 million people and generates an average of 6.5 MWh of
hydroelectricity annually. It is also the largest single consumer of power in the State with a net usage of
5.1 MWh.
Although no facilities of the SWP are located within the boundaries of the IRWMP, they are still of
significant importance to the DCTRA IRWMP area. The nearest SWP facilities are on the west-side of the
San Joaquin Valley. The nearest distribution system facilities are those of the Tulare Lake Basin Water
Storage District. These facilities offset the need to pump groundwater by providing the conveyance
mechanism to import water from the Feather River to the west-side of the Central Valley.
Approximately 70 percent of the water provided by the SWP is used for urban areas and industry in the
Southern California and the San Francisco Bay areas. The remaining 30 percent is used for irrigation in the
Central Valley and the Central Coastal Range. The SWP shares several facilities with the Federal CVP.
Water is often interchanged between SWP and CVP facilities, as needed, to meet peak requirements for
the separate project constituents.
With construction beginning in 1960, the SWP required the construction of 21 dams and more than 700
miles of canals, pipelines and tunnels. To date, the SWP has only delivered an average of 2.4 million acrefeet annually, as compared to total contractual entitlements of 4.23 million acre-feet. Environmental
concerns caused by the dry-season removal of water from the Sacramento-San Joaquin Rivers Delta have
often led to further reductions in water delivery declarations.
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In development for a number of years, ground was broken for Oroville Dam in 1961 and, in 1963, work
began on the California Aqueduct and San Luis Reservoir. First deliveries to the South Bay area were made
in 1962 with irrigation deliveries to the San Joaquin Valley by 1968. In 1973, the pumps and East and West
branches of the California Aqueduct were completed and the first water delivered to Southern California.
A Peripheral Canal which would have carried SWP water around the Sacramento-San Joaquin Rivers Delta,
was rejected in 1982 by voters due to a combination of environmental and economic concerns. The
Coastal branch was completed in 1997.
Reduce Reliance on Sacramento-San Juaquin Delta Supply
In compliance with 2016 IRWM Guidelines, this IRWMP identifies ways in which the region can reduce
dependence on the Sacramento-San Joaquin Delta. Reducing the region’s dependence on the
Sacramento-San Joaquin Delta water supply requires a combination of efforts to decrease water demand
and increase water supply. These efforts are represented in several sections throughout this IRWMP.
Objective 13 (See Section Section E – Goals and Objectives) specifically seeks to decrease the region’s
water demand by increasing water use efficiency and promoting conservation and recycling of water
resources. Additionally, several Resource Management Strategies discussed in Section F seek to reduce
water demand, increase water use efficiency, and increase drought resiliency. These include:
•
•
•
•
•
•

Agricultural Water Use Efficiency
Urban Water Use Efficiency
Crop Idling for Water Transfers
Conjunctive Management and Groundwater Storage
Recycled Municipal Water
Precipitation Enhancement

Section P – Water Management Opportunities identifies plans to reduce reliance on the delta through
groundwater banking programs. This would allow water districts within the IRWMP region to store water
during wet years for use during drought periods, thereby increasing the region’s water independence and
drought resilience.
C.6.2 Wastewater Service Providers
City Wastewater System
In a different fashion than a provision of domestic, commercial and industrial water supplies, the
wastewater treatment and disposal facilities serving the City of Porterville located within the IRWMP area,
are operated by the City. In some cases, additional permits have been issued by the RWQCB for
reclamation of treated effluent by individual parties acting under contract with the City for acceptance of
treated wastewater for reclamation purposes. As detailed in Chapter 5 related to the history of
wastewater systems development within the IRWMP area, these facilities are under regulation of the
RWQCB and are of the advanced secondary treatment type. In the City’s case, the collection system
serving is also owned by the City and operated and maintained by their permanent staff.
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Rural Wastewater Systems
Several wastewater collection, treatment and disposal systems exist within the IRWMP area. The Pixley
Public Utility District, Poplar Community Service District, Strathmore Public Utility District, Woodville
Public Utility District and the Woodville Farm Labor Camp facility of the Tulare County Housing Authority
are the principal systems in this category. In many cases, areas outside of the principal service
areas have been tied in with municipal systems based on multiple considerations, including economic and
staffing considerations. These areas include the East Porterville area served by the Porter Vista Public
Utility District and the Porterville Developmental Center. The balance of the areas are on individual
treatment and disposal systems, for the most part in the form of septic tanks and leach fields.
County-operated Wastewater Systems
The County of Tulare operates a number of collection, treatment and disposal systems within the County.
Among these systems, the system serving the community of Terra Bella, in the form of the Terra Bella
Sewer Maintenance District, is administered by the County. Financial and day-to-day administrative duties
are performed by County personnel, while field operations are performed under contract by a for-profit
licensed operator.
C.6.3 Flood Control Districts
The Tulare County Flood Control District plays a fundamental role in Regional Water Management
Planning. The Tulare County Flood Control District, is responsible for the management of flood channels
within the Tule River Basin boundaries and has defined roles relative to conservation space within Success
Reservoir, which is principally a flood control facility.
In addition to the Tulare County Flood Control District, the City of Porterville plays a role in flood
management and is responsible for the management of flood channels within the city limits. Regional
flood zones are shown in Figure C-4.
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C.7 Land Use Agencies
There are a number of land use agencies that have jurisdiction within the IRWM planning area. These
agencies include Tulare County, the incorporated City of Porterville, and several unincorporated
communities. Cooperation with land use agencies is essential to effective water management. These
agencies are summarized below in Table C-2.
Table C-2. Land Use Agencies
Name

Type

Tulare County

County

City of Porterville

Incorporated City

East Porterville
Terra Bella

Tipton
Pixley
Woodville
Poplar
Allensworth
Teviston
*Population in 2014

June 2018

Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community
Census Designated
Unincorporated
Community

Location in IRWM planning
area
The IRWM planning area is
located within the Tulare
County boundary
North-east quarter of the
IRWM planning area
North-east quarter of the
IRWM planning area, east of
the City of Porterville
South-east corner of the
IRWM planning area, south of
the city of Porterville
North-west quarter of the
IRWM planning area
South-west quarter of the
IRWM planning area, south of
Tipton
Northern half of the IRWM
planning area, in-between
Porterville in Tipton
Center of the IRWM planning
area, north of Terra Bella and
south of Porterville
South-west quarter of the
IRWM planning area, south of
the DCTRA southern boundary
southern half of the IRWM
planning area between Pixley
and Terra Bella

Population
(2010 Census)

55,466*
7,331
3,310
2,543
3,310
1,740
2,470
471

1,214
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Figure C-5. Land Use Agencies

C.8 Water Quality
This section describes current water quality conditions for surface and groundwater within the Tule River
Basin IRWMP region and the potential sources of Contamination. Additionally, this section will identify
and describe instances of nitrates, arsenic, perchlorate, and hexavalent chromium contamination and
provide a discussion of how this plan addresses the contamination.
C.8.1 Groundwater Quality
Groundwater quality within the Deer Creek and Tule River Authority (DCTRA) Integrated Regional Water
Management Plan (IRWMP) area is generally considered in two (2) different contexts. The first of these is
agriculture with the second being municipal and industrial. Of principal concern in the municipal and
industrial category, the capability of the supply to satisfy State and Federal drinking water standards and,
for industrial users, the capability to satisfy requirements for manufacturing and processing
of related products.
Historically, pursuit of the evaluation of the quality capability of groundwater in a particular area to satisfy
agricultural related needs has been left to individual landowners/growers. Several of the member districts
of DCTRA extract groundwater for delivery to their landowners/growers, including Vandalia Water
District, Tea Pot Dome Water District and Terra Bella Irrigation District. Sampling and testing to determine
suitability for agricultural purposes has typically been undertaken by the landowner/grower. In the case
of the Terra Bella Irrigation District, as their wells are utilized for residential consumption to augment the
Friant-Kern Canal source, said wells are tested on a routine basis.
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As a result of the pursuit of quality related information on an individual basis, a very minor amount of
information exists in the public arena as to the general water quality of the area. Older studies by the U.S.
Geological Survey provide some insight as to water quality parameters, however, many of the
investigations performed by said agency were specifically targeted to either problem areas or problem
constituents, such as Boron and Arsenic.
This trend is being reversed as the RWQCB Irrigated Lands Regulatory Program (ILRP) General Order has
been adopted and brings with it a new groundwater water quality investigation and evaluation
component. Very controversial in its nature, parties have applied to represent landowners within the
RWQCB’s jurisdiction and that is the case within the DCTRA IRWMP area. The Tule Basin Water Quality
Coalition has been recognized by the RWQCB as the third-party representative of growers in the Tule
Basin. Initial steps required under the General Order include an initial Groundwater Assessment Report
which was prepared with principal emphasis on the vulnerability of the groundwater reservoir to impacts
from irrigated agricultural related discharges. Of particular importance, nutrient related impacts and
pesticide related impacts are of high significance.
In the current agricultural arena, efforts associated with the Dairy Industry General Order, also adopted
by the RWQCB, has been in place for several years. The groundwater component associated with said
order is specifically related to the private wells located on dairies and monitor wells designed and
constructed in locations adjacent to sumps containing dairy waste prior to land application. A substantial
amount of information is currently in inventory and, while significant in nature, is restricted to those areas
where dairies exist.
In contrast to the agricultural areas, characterization of groundwater supplied for municipal and industrial
and rural drinking water purposes has generated a significant quantity of information related to its quality
related parameters. This data is available from the individual purveyors and is lodged, by electronic
transmittal, by testing laboratories directly to the SWRCB Division of Drinking Water database. Public
access to this database is available electronically, with the exception of well log information. For each
agency to whom the Division of Drinking Water has issued a water supply permit, they are required to
issue, no later than July 1 of each year to each customer, a Consumer Confidence Report (CCR). Identified
as the CCR, this document must meet specific format requirements and is designed to not only provide
the drinking water customer with specific information with regard to the numeric test results related to
their drinking water, but also is to provide information with respect to allowable limits and potential
health effects of certain contaminants. In some cases within the IRWMP area, this CCR is provided in a
bilingual format.
C.8.2 Surface Water Quality
In diametric opposition to groundwater quality, significant information exists with respect to surface
water quality in the agricultural regions of the IRWMP area, with little information related to water quality
associated with the urban and rural developed areas. What storm water related water quality testing
takes place, the data is frequently in concert with the agricultural related water quality program seeking
to identify principally, any introduced contaminants which may be identified as having agricultural origins.
The ILRP program of the RWQCB, prior to the recently adopted General Order, required a surface water
quality oriented program for each watershed within its jurisdiction. For the Tule Basin, this program was
undertaken by the Deer Creek and Tule River Authority. Information related to surface water quality under
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this program was developed over a period of time in excess of a decade. The data from this program is
reported by each watershed to the RWQCB with test result information specifically transmitted to the
State Water Resources Control Board database, which is electronically accessible to the public. Formatting
requirements for information submittal have been changed from time-to-time related to this database
and when those changes have been made, conversion requirements have existed to reformat prior
information to satisfy the new format requirements.
In addition to submittal of the information to the SWRCB database, annual reports are prepared for each
watershed which contain the specific test result information generated over the prior year along with
responses to observed water quality failures.
Specific to the Tule River Basin IRWMP area, the Coalition has identified core monitoring locations of the
natural waterways for sampling which are presented in Appendix D (TBWQC Surface Sampling Locations).
The core sampling locations are identified by a legend driven system. Sampling and testing at these
monitoring sites have been consistent with the orders issued by the RWQCB since the inception of testing.
Additional sites have been added over time based on either identified water quality concerns or seeking
out clarity on whether or not contamination exists at those locations. For the most part, surface water
quality within the IRWMP area is of very high quality.
Where contamination has been shown to exist, steps have been taken to identify the source of the
contamination and where found, to work with the landowner/grower(s) to initiate actions to bring about
a change in the discharge or eliminate the adverse contaminant in the discharge.
Where water quality problems have been discovered and have not been quickly resolved, Management
Plans have been generated to deal with the specific area where contamination was found and the specific
contaminant. In some cases, where Management Plans have been developed, it has still not been
determined if the contaminant source is from irrigated agriculture, household use of pesticides and
herbicides, or commercial spraying operations such as those associated with State highways and county
roads. In some cases, discovery of contamination has been found to be associated with activities other
than irrigated agriculture.
The conduct of this surface water program has transitioned to the newly formed Tule Basin Water Quality
Coalition based on acceptance of said entity by the RWQCB. As the new General Order contains both a
surface water element and a groundwater element, it was determined by the Deer Creek and Tule River
Authority that they did not desire to directly conduct the groundwater portion of the program as required
by the new General Order.
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C.8.3 Arsenic
Arsenic pollution can be caused by natural deposits in the earth or by industrial and agricultural pollution.
In 2001, the EPA adopted a new standard of 10 ppb for arsenic in drinking water. Exceedances of this
threshold are considered unsafe and ingestion can pose both chronic (long-term) and acute (short term)
health risks. The potential health effects following long term arsenic ingestion include skin damage,
problems with the circulatory system, and an increased risk of cancer.
As seen below in Figure C-6, arsenic levels vary greatly throughout the region. The majority of the region
is below the maximum contaminant level threshold. Samples were collected from water districts
throughout the IRWMP region intermittently from 2008 to 2016. More consistent sampling is needed to
adequately measure and manage arsenic contamination.
It is likely that instances of arsenic contamination in IRWMP area are due to natural deposits which are
common to the region. The sediments in these areas exhibit soil redox conditions which can cause some
medals, including arsenic, to become soluble. Water then transports the contaminant into waterbodies
through natural processes.
The Pixley Public Utility District exceeds the maximum contaminant level threshold, however arsenic
levels in this district have declined since 2012 as programs were put in place to treat contaminated wells.
Additional programs to address and remediate arsenic contamination are included in the 2015 Pixley
Community Plan.
Although the majority of the region is below the maximum contaminant level threshold for arsenic
concentration, arsenic levels should continue to be monitored regularly throughout the region and
managed as needed. More information regarding the sampling and data analysis methods can be found
in Section J – Data Management. Tables showing all data used can be found in Appendix E.

Arsenic Levels Detected

Arsenic Concentration (ppb)

25
20
15
10
5
0
2008

2009

2010

2011

2012

Terra Bella Irrigation District
Tipton Community Service District
Woodville Public Utility District
Maximum Contaminant Levels (Typical)*

2013

2014

2015

2016

Pixley Public Utility District
Poplar Community Services District
City of Porterville

Figure C-6. Arsenic levels detected in IRWMP region (Data source: DCTRA water quality monitoring program)
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C.8.4 Nitrate
Nitrate is one of the most common groundwater contaminants in rural areas and can be the result of
fertilizer runoff, sewage, or erosion of natural deposits. The California Water Resources Control Board
established a 45 ppm maximum contaminant level for nitrates to minimize health and environmental
imapcts associated with nitrate contamination. Although nitrate concentrations at this level are rarely
harmful to adults, it can be fatal to infants. Additionally, nitrates in waterbodies can lead to algal blooms
and eutrophication.
As seen in figure C-7, exceedances of the maximum contaminant level threshold were not detected in the
region. The districts should continue to be sampled and analyzed annually to ensure that nitrate levels
remain below the 45 ppm threshold.
More information regarding the sampling and data analysis methods can be found in Section J – Data
Management. Tables showing all data used can be found in Appendix E.

Nitrate Concentration (ppm)

Nitrate Levels Detected
50
45
40
35
30
25
20
15
10
5
0
2008

2009

2010

2011

2012

2013

2014

2015

Terra Bella Irrigation District

Pixley Public Utility District

Tipton Community Service District

Poplar Community Services District

Woodville Public Utility District

City of Porterville

2016

Maximum Contaminant Levels
Figure C-7. Nitrate levels detected in IRWMP region (Data source: DCTRA water quality monitoring program)
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C.8.5 Perchlorate
Perchlorates are a common name for a family of salts which include ammonium, potassium, magnesium
and sodium perchlorate. Perchlorate is not found naturally in California and contamination of water
resources is almost certainly anthropogenic and caused by perchlorate salts used in industrial and military
applications. Approximately 90% of the locations where perchlorate has been detected were associated
with the manufacturing or testing of rocket fuels. Perchlorates are highly soluble and travel easily into
groundwater supplies. It is a relatively stable molecule that is resistant to degradation.
The California Department of Public Health has adopted a maximum contaminant level for perchlorate of
6 μg/L to address the health risks associated with perchlorate consumption. Perchlorates can cause harm
to human health by limiting uptake of iodine by the thyroid gland. This can decrease production of thyroid
hormone, which is needed for prenatal growth and development, as well as for normal metabolic and
mental function in adults.
Perchlorate concentration data is not grouped by district. Figure C-8 displays the regional average
perchlorate concentration and highest observed perchlorate concentration for each year, in comparison
to the MCL. The highest observed concentration of 2008 is not shown in the graph because the recorded
concentration is an extreme outlier in comparison to the other data. Percolate levels exceeding the MCL
were observed in the IRWMP region from 2001 to 2011, however all water samples were below the
threshold from 2012 to 2017. This improvement in water quality is most likely due to improvements in
state water quality legislation, as well as increased public awareness of perchlorate as a harmful
contaminant. Wells within the region should continue to be sampled and analyzed annually to ensure that
perchlorate concentrations remain below 6 ug/L.

Perchlorate Concentration (ug/L)

More information regarding the sampling and data analysis methods can be found in Section L – Technical
Analysis. Tables showing all data used can be found in Appendix E.
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Figure C-8. Perchlorate levels detected in IRWMP region (Data source: National Water Quality Monitoring Council)
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C.8.6 Hexavalent Chromium
Hexavalent Chromium is a naturally occurring heavy metal that can cause harm to the respiratory system,
kidneys, liver, skin, and eyes. Hexavalent chromium enters water bodies through discharges of dye, wood
preservatives, chrome plating wastes, and leeching from hazardous waste sites.
Much debate is currently under way with regards to establishing an MCL for Hexavalent Chromium. Prior
to May of 2017, a 10 ug/L MCL for Hexavalent Chromium was enforced by the California Department of
Public Health, who was responsible for the drinking water program before it was transferred to the State
Water Board. In May of 2017, the Superior Court of Sacramento County issued a judgement to delete the
hexavalent chromium MCL from the California Code of Regulations. At present, hexavalent chromium is
regulated under the 50 ug/L primary drinking water standard for total chromium. Most scientists think
this limit is insufficient for chemical’s toxicity so the State Water Resources Control Board is expected to
reestablish a 10 ug/L MCL.
Figure C-9 displays annual regional average hexavalent chromium concentrations and the highest
concentration observed each year in comparison to the anticipated 10 ug/L MCL. All samples within the
IRWMP region were tested below this threshold, however monitoring should continue on an annual basis
to ensure hexavalent chromium concentrations do not exceed water safety standards.
More information regarding the sampling and data analysis methods can be found in Section L – Technical
Analysis. Tables showing all data used can be found in Appendix E.
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Figure C-9. Hexavalent chromium levels detected in IRWMP region (Data source: National Water Quality Monitoring Council)
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C.8.7 Potential Sources of Contamination
Several potential sources of contamination exist within the IRWMP area. For some of these potential
sources, such as irrigated agriculture, programs are in place to not only identify contaminants and the
source of contaminants and to work on cessation of discharge of such contaminants, but also have
structured regulatory requirements associated with the efforts. For others, such as septic tanks and
subterranean leach field systems, requirements exist in some areas for monitoring of the condition of the
systems and remedying identified problems, while in other areas, such regulation is totally absent. In some
of the potential contaminant arenas, such as abandoned wells, there is only now a County of Tulare based
program to abate the problems associated with the abandoned facilities. The following is a discussion of
each of the current identified potential sources of contamination within the DCTRA IRWMP area.
Failing Septic Systems
In certain areas of the IRWMP, the RWQCB has issued a specific order to deal with design, inspection and
operational considerations related to septic tank systems. An identified organization, typically a
homeowners association, is required to report information from each homeowner related to the
frequency of their septic tank pumping and, where dual leach field systems are required, the frequency
of rotation between those systems.
The design of a new septic tank system is under the jurisdiction of the County of Tulare with soil
percolation tests often required to accompany the design to ensure proper performance of the
subterranean disposal system. Once installed, however, unless adverse conditions are noticed by an
agency of jurisdiction, or complaints are received by same, no oversight exists with respect to these
systems. In no cases within the IRWMP area have there been or are there studies related to the specific
impacts of septic tank and subterranean disposal systems on the accumulation of contaminants to
groundwater. Septic tanks are designed as biological reactors to reduce the pollution strength of certain
contaminants within the waste stream delivered to the disposal system. They are not, however, designed
to reduce nutrient loads, such as nitrates, which is a task often left to the soil structure which exists from
the disposal area to first encountered groundwater. The adequacy of the soils to accomplish any degree
of nitrate reduction is not an initial design consideration, nor are the programs to determine the efficiency
of the systems in this regard. Thus, these systems have been identified as potential sources of
contamination.
Abandoned Wells
Recent attention has been given to the issue of lack of destruction of abandoned wells within the Tule
River Basin IRWMP by the County of Tulare. A current active project of the County within the KDWCD
IRWMP, being conducted under a grant to the KDWCD and allocated to the County of Tulare, is a pilot
program of identification of areas where abandoned wells exist which place in jeopardy existing water
production facilities and to identify and implement steps to properly destroy those wells in concert with
applicable State and County ordinance requirements.
While the State and the County have standards and ordinances related to well destruction, the standards
are related to the abandonment procedure strictly and not to the identification of the location of these
wells or conditions under which wells must be properly destroyed. Any number of circumstances can be
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referenced in which abandoned wells have been discovered in locations where proper destruction should
have taken place, but did not. In addition, there is no identified program at any level of government to
routinely seek out these locations and effect abandonment. For these reasons, abandoned wells have
been identified as a potential source of contamination. These wells are of particular concern as they are
drilled across water-bearing strata and act as a conduit to draw water from one aquifer to another,
transporting with this water contaminants from one aquifer to another.
Landfills
Historically, dump operations were located with transport distance from the source to the repository
being the principal locating factor. Dump closure, including landfill closures, were often conducted
without consideration to downslope groundwater contamination. Brought about by regulatory change,
investigations began to occur wherein it was required of dump and landfill owners to identify whether or
not the subject facility was contributing to groundwater contamination. Where identified to be the case,
clean-up operations were undertaken and continue to be undertaken to abate any further contribution
to the groundwater reservoir of contaminants from the subject facilities. Of particular concern has been
the migration from these facilities materials for which the soil mantle lacks the capability to provide
reduction of the harmful effects of the material. In this family are materials such as pharmaceuticals and
petroleum wastes, coupled with the household disposal of unwanted pesticide and herbicide materials.
Disposal of these materials has led to Vadose Zone contamination downslope of the disposal facilities.
Frequently observed at both closed sites and operating sites are extraction facilities designed to abate the
effects of these contaminants. As considerable oversight exists from local, State and Federal regulatory
levels, the DCTRA IRWMP does not call for an increased level of scrutiny and oversight with respect to this
source of contamination.
Leaking Underground Fuel Tank (LUFT)
In a similar fashion to the landfill category, the program to abate the effects of leaking underground fuel
storage tanks is well developed. A state-wide program, covered by a per-gallon fuel tax, collected at the
pump, has been utilized successfully for several years in cleaning up and abating the effects of leaking
underground fuel storage facilities. In addition to this successful program, new standards have been
brought to bear for tank installations requiring double-walled tanks, sensors located between the tank
walls to sense leaking from the first storage facility, elimination of underground tanks and movement to
above-ground tanks and toward total containment systems wherein a leak is totally confined to a
secondary area upon failure of the first. In many cases, these new regulations have eliminated the number
of tanks which existed with farmsteads and individuals who previously had tanks for their use eliminating
the option and fueling at commercial locations.
Based on the current State clean-up program and the current requirements related to new facility
installation, this IRWMP does not call for additional oversight consideration related to fuel storage tanks.
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Irrigated Agriculture
Considerable attention has been given for some time to the potential contamination of groundwater and
surface waters from sources identified as being associated with irrigated agriculture. As programs are in
place, in addition to regulatory and statutory requirements, it is accepted by this IRWMP that irrigated
agriculture is a potential source of contamination. Efforts will continue to be expended to track the results
of the ongoing programs, particularly as any adverse water quality occurrences may affect not only the
beneficial use of available surface water and groundwater sources available to the IRWMP area, but may
also affect land uses and land use planning.
Confined Animal Facilities
On a similar, but earlier pathway to the ILRP, the RWQCB identified confined animal facilities as potential
sources of contamination affecting both surface water and groundwater. As a result, the RWQCB has
placed confined animal facilities in a category to be regulated specific to certain findings of the RWQCB
and with dedicated staff associated with oversight on the orders issued by the RWQCB. Unlike the General
Order related to irrigated lands, the General Order related to confined animal facilities does not address
representation by a third-party. Each individual operator has to respond to the General Order and while
some monitoring is conducted on an area-wide or region-wide basis, reporting is still accomplished on a
by-operator basis.
In addition to State oversight and regulation, the County of Tulare requires Conditional Use Permits for
confined animal facilities. The process of issuing these permits involves a significant degree of scrutiny
and oversight often requiring an in-depth and extensive environmental document which first must be
considered, prior to any permit-related action.
As with the ILRP, it is a practice of the IRWMP process to track RWQCB actions related to confined animal
facilities, County actions with regard to same and monitoring for trends from the reported outcomes of
groundwater sampling and testing. These activities of the IRWM are envisioned to continue with the same,
or increased, oversight by DCTRA.
Publicly Owned Treatment Works
Wastewater treatment and disposal systems serving urban and rural areas are subject to the Waste
Discharge Requirements process of the RWQCB. Discharges to surface water require not only that action,
but an additional action of the issuance of a permit under the National Pollution Discharge Elimination
System (NPDES) which, in California, allows for primacy to be exercised by the SWRCB under agreement
with the Federal Environmental Protection Agency. As a part of adopted and issued permit processes for
both Waste Discharge Requirements and NPDES permits, a substantial monitoring and reporting program
is a part. In addition, the RWQCB has instituted a spill notification program associated with sanitary sewer
collection systems which require monthly reporting at a minimum and short-term reporting of any spill
incident. In addition to written reports being required to be submitted to the RWQCB, monthly test result
information is required to be submitted to the SWRCB database, which is accessible to the public
electronically.
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The siting of treatment and disposal facilities is a land use issue, not only for each of the counties of
jurisdiction within the IRWMP, but also for the applicable Local Agency Formation Commissions. Issues
related to spheres of influence, boundary expansions and types of development are given consideration
in the County arena and by the Local Agency Formation Commission. A part of any of the major facility
permit requirements is a Groundwater Monitoring Plan, with its separate requirements. Data from these
programs is often required to be submitted monthly and at most quarterly, in order to allow for any
adverse trends to be identified quickly and steps taken to identify and correct any adverse condition. At
the current time, this information is not tracked, nor analyzed as a part of the IRWMP process.
Storm Water Runoff
Storm water runoff is generated from a number of sources including native pasture and irrigated lands,
county and state highway systems, developed rural and urban areas and isolated commercial and
industrial processing facilities, including packing sheds and cold storage facilities. For areas subject to
structurally intense development procedures, County permit requirements typically mandate retention
basins be developed as a part of the development package. The design characteristics associated with
these facilities are such that they address retention of storms to a defined frequency in the onsite facilities.
In a similar fashion, rural concentrated development and urban development is accompanied with the
design and construction of storm water collection and detention facilities designed to what has been
identified as a level where, for most precipitation conditions within the IRWMP area, are considered to
be the dominant pattern. In some cases, storm water systems discharge to public district and ditch
company facilities by agreement and to natural stream systems in order to eliminate the need for the
acquisition and development of land for the purpose of retention of the developed waters. With very few
exceptions, mostly associated with the ILRP, testing of the quality of these waters is not accomplished,
certainly not on a schedule driven basis. The water quality test results associated with storm water
discharges incorporated into the ILRP are monitored by the DCTRA IRWMP as a normal activity of staff of
DCTRA member units and their consultants. As noted, beyond the ILRP efforts and the aged efforts of the
U.S. Geological Survey, water quality information associated with storm water discharges is virtually nonexistent.

C.9 Cultural, Social, and Economic Profile
A region’s social and cultural makeup is a key consideration in integrated regional water management
planning. The U.S. EPA’s guide “Community Culture and the Environment: A Guide to Understanding a
Sense of Place” recommends a variety of ways to define a community in order to better understand the
community’s sense of place and cultural values.
The following information was assessed to develop and understanding of the Region’s Cultural, Social,
and Economic Profile:
•
•
•
•

Local Organizations and Associations
Local Traditions and Community Events
Demographic Information
Economic Conditions
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C.9.1 Local Organizations and Associations
Local organizations and associations play an active role within the Tule River Basin region. These
organizations serve to protect and enhance the societal segments for which they were created.
Examples of such community groups are listed below in Table C-3. These organizations provide an
opportunity for community members to become involved in a variety of social facets throughout the
region.
Table C-3. Local Organizations and Associations
Societal Segments
Agriculture

Business, Transportation, and
Housing

Cultural

Education

Environmental

Health and Community Welfare

Local Government

Religion

Tourism and Recreation
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Examples of Local Organizations and Associations
Tulare County Farm Bureau
Tulare County Dairy Herd Improvement Association
Porterville FFA
Almond Board of California
Tulare County Chamber of Commerce
Tulare County Association of Realtors
Home Builders Association of Tulare
Tulare County Bar Association
Tulare County Historical Society
Native American Heritage Commission
Porterville Art Association
Tulare-Kings Hispanic Chamber of Commerce
Tulare County Hispanic Leadership Network
Tulare-Kings Music Educators Association
Tulare County School Boards Association
Tulare County Association of Educators
Porterville Educators Association
Tulare Counmty Citizens for Responsible Growth
WildPlaces
Tulare Basin Wildlife Partners
Tulare County Audubon Society
Tulare County Medical Society
Foodlink for Tulare County Inc.
Habitat for Humanity of Tulare/Kings Counties
Kings/Tulare Homeless Alliance
Tulare County
City of Porterville
Community Service Districts
Tulare County Association of Governments
Churches and Religious Organizations
Porterville Christian Women’s Club
Tulare-Kings County’s Youth for Christ
Catholic Professional and Business Club of Tulare-Kings
Tulare County Trap Club
Southern Tulare County Sportsman’s Association
Sequoia Tourism Council
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C.9.2 Local Traditions and Community Events
Local traditions and community events bring community members together and highlight commonly held
community values. The following list describes the most notable community events and traditions within
the IRWM region. These activities celebrate the region’s history, cultural influences, and values.
•

Tule River Powwow: The Tule River Powwow is a national event that takes place every September
in Porterville. The event brings Native Americans from throughout North America to compete in
various Tribal drumming and dancing contests. The Tule River Powwow event is open to the public
and visitors can enjoy a variety of demonstrations in Native American art, basket weaving, and
language.

•

Porterville Fair & Junior Livestock Show: The Porterville Fair was first established in 1948 and is
considered a community tradition. The event highlights the region’s agricultural prosperity
through a variety of Livestock shows, including exhibits from local 4-H and FFA chapters.

•

Iris Festival: The Iris Festival takes place at Sutton’s Iris Garden in Porterville. As the world’s largest
distributor of reblooming Iris, the City of Porterville declared the Purple Iris its official flower in
1963 and celebrates the flower at its annual Iris Festival each April, during blooming season.
Visitors can enjoy walking through fields of blooming Iris flowers as well as an annual Chili Cookoff.

•

Juneteenth: Allensworth is a community founded in 1908 by a former slave who sought to create
a community where African Americans could self-govern and thrive without racial discrimination.
The Juneteenth celebration in Allensworth honors this history by commemorating June 19, 1865,
the day considered to be the effective end of slavery in the United States. The event includes
guest speakers, historic building tours, and a variety of food and beverage options.

•

Allensworth Old Time Jubilee: The Allensworth Old Time Jubilee is a family-friendly event takes
place every year in May and celebrates the time of year when the carnival would come to the
historic town. Visitors can enjoy a variety of games, live entertainment, and demonstrations of
early 20th century activities.

C.9.3 Demographic Information
Census information provides a basic profile of the current social characteristics of the communities within
the IRWM boundary. Figures C-10 through C-16 provide a visual summary of census information
describing the following demographic information:
•
•
•
•

Median Age
Educational Attainment
Ethnicity
Language

Median Age: As shown in Figure C-10 below, the population within the IRWM planning area is relatively
young in comparison to the State’s population. The median age of most communities within the region is
between 20 and 30. The high number of individuals between the ages of 20 and 30 suggests significant
potential for population growth at an increased rate compared to the State.
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Median Age

40
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20
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0

Figure C-10. Median age of residents within the IRWMP region. (Data source: Census Bureau ACS 5-year estimate)

Educational Attainment: Levels of educational attainment within the IRWM planning area are relatively
low in comparison to the State as a whole. The primary variations in educational attainment between the
IRWM planning area and the State are high school graduation rates and rates of bachelors or higher
degree attainment. As shown below, the IRWM planning area has a far higher proportion of residents
who have not obtained a high school diploma or equivalency as compared to the State. The State has a
much higher proportion of individuals who have obtained a bachelor’s degree or higher in comparison to
the IRWM planning area. The State and IRWM planning area have relatively similar proportions of
individuals whose highest educational attainment is a high school diploma (or equivalency), some college
(no degree) or an associate’s degree.

100.0%

Educational Attainment

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

Less than High School Graduate
Some college, no degree
Bachelor's degree

High School Graduate (Includes Equivalency)
Associate's degree
Graduate or professional degree

Figure C-11. Highest level of educational attainment of residents within the IRWMP region.
(Data source: Census Bureau ACS 5-year estimate)
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Ethnicity and Language: As shown in figures C-12 to C-14 below, the IRWMP area contains higher
proportions of Hispanic and Native American individuals in comparison to the state as a whole.
Approximately 80% of residents within the IRWM planning area over the age of 5 speak Spanish in the
home, and more than half of Spanish-speaking residents describe their ability to speak English as less than
“very well.” These findings suggest that all public outreach materials for projects within the scope of this
IRWMP must be provided in both English and Spanish, in order to better allow non-English speaking
participants to participate in important water management decisions.

Ethnic Diversity

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Hispanic

White

Black

Asian

Native American

2+

Figure C-12. Ethnic Diversity within the IRWMP region. (Data source: Census Bureau ACS 5-year estimate)

Language Spoken at Home
(Population 5 Years and Older)

English only (15.4%)
Spanish (80.7%)
Other Indo-European languages (0.5 %)
Asian and Pacific Islander languages (2.8%)
Other languages (0.6%)

Figure C-13. Language spoken at home of population 5-years and over within the IRWMP region.
(Data source: Census Bureau ACS 5-year estimate)
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Ability to Speak English

(Percent of Specified Non-English Language Users)
Other languages
Asian and Pacific Islander languages
Other Indo-European languages
Spanish
0%

20%

Speak English "very well"

40%

60%

80%

100%

Speak English less than "very well"

Figure C-14. Percent of Non-English language users ability to speak English.
(Data source: Census Bureau ACS 5-year estimate)

C.9.4 Projected Population Growth
Tulare county is projected to grow to over 1,000,000 residents by 2050. The 2010 Tulare County General
Plan Background Report identifies a 1.3% projected annual growth rate for unincorporated areas of Tulare
County. The City of Porterville General Plan predicts that the city’s population will grow by an average
3.7% annually. These values were used to project the population growth within the IRWMP region through
2040. As shown in Figure C-10, the IRWMP region’s population is project to grow from 76,554 to 194,080
between 2010 and 2040. This growth will lead to increasing demand for water in the future. The region’s
ability to meet these demands will depend on effective water management and is a primary goal for this
IRWMP.

Projected Population Growth (2010-2040)
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Figure C-15. Predicted urban population growth.
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C.9.5 Economic Conditions and Trends
The California Central Valley is one of the most productive regions on earth and produces 8% of the
nation’s total agricultural output. As such, agriculture is the primary economic driver in the IRWMP region.
The nation’s dependence on crops grown within the IRWMP region makes it is extremely likely that the
industry will continue to flourish and that agriculture will continue to be the primary economic driver into
the future.
The IRWMP region is also distinguished economically by the large presence of disadvantaged
communities. Almost all of the communities in the IRWM planning area meet the state definition of a
disadvantaged community (DAC), meaning that the median household income is less than 80% of the
statewide average. As such, DACs play a critical role in the IRWM planning process. While most small DACs
are not signatory to the Plan MOU, many do participate on the same basis as signatory parties. Special
efforts have been made to educate and engage DACs within the planning area, and DAC issues are central
to the development of IRWMP objectives and projects.

Median Income
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Figure C-16. Median household income within the IRWM planning area.
(Data source: Census Bureau ACS 5-year estimate)
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C.10 Key Region Wide and Watershed Specific Issues
There are a number of key issues related to water management within the IRWM Planning Area. These
include issues related to groundwater conditions, water quality, and disadvantaged communities.
Correcting these issues is a primary focus of the IRWM Plan and possible solutions are addressed
throughout the document.
Declining groundwater conditions of the Tule Sub basin is a principal issue in the region. Extensive over
drafting has escalated the price of groundwater extraction and created potential conflicts between
agricultural water users, who have rights to the majority of surface water, and rural/urban water users,
whose sole source of supply is groundwater. Although these stakeholder groups currently consider
themselves to have common interests, tension will likely form as water availability declines.
Impacts of land use decisions on water quality is another source of contention in the region. An
inadequate level of communication exists between land use planners and those responsible for water
management. This is exemplified through land use planners’ approval of land uses that require water
quality compliant with state and federal drinking water standards in areas in areas where compliant water
sources are unavailable. This ultimately results in the unavailability of compliant water quality sources to
end users. This issue can be seen in both legacy and current land use practices.
C.10.1 Tribal Community Water Challenges
The Tule River Tribal Reservation is located upstream of the IRWM planning area along the South Fork of
the Tule River. Securing adequate water resources is a primary challenge for the Tribe, particularly during
drought periods. The Tribe has a consumptive right to water in the amount of 5,828 acre-feet per year,
however, infrastructure to store that water for beneficial use does not yet exist.
Active negotiations between the Tule River Tribe, South Tule Independent Ditch Company, and the Tule
River Association regarding the Tribe’s water needs began in 1998. A settlement agreement (The Tule
River Tribe Reserved Water Rights Settlement Agreement) was finally reached in 2007. This agreement
seeks to settle damage claims against the United States and provide adequate and reliable water and land
to support a sustainable homeland for the Tribe and its members.
The Tribe proposes to construct a dam, which would impound a 5,000-acre-foot reservoir, as well as a
new or expanded water treatment plant and water conveyance pipeline. This project is supported by the
City of Porterville, Tulare County, the Tule River Association, the South Tule Independent Ditch Company
and a variety of other local and federal interest groups. A Water Settlement Technical Report was
conducted in June 2013 to provide a technical foundation for project construction.
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