



2.3.3 Groundwater Hydrology
This section summarizes the physical location, capacity, and dynamics of the Ventura River watershed’s major groundwater systems. These groundwater systems form essential water storage and transport functions in the watershed. For the water quality aspects of groundwater in the watershed, see “2.5.2 Groundwater Quality,” and for the water supply aspects of groundwater in the watershed, see “2.4 Water Supply and Demand.” 

The watershed’s groundwater basins generally lie within geologic depressions that have filled with “alluvium,” layered sediments primarily deposited by streams over long periods of time. The deposited material includes coarse deposits, such as sand and gravel, and finer-grained deposits, such as clay and silt. 

The boundaries of the groundwater basins are essentially defined by the alluvium that fills the basins and overlies low-permeability rock or, in a few cases, large geologic fault blocks (VCFCD 1971). When the groundwater basins are full, the water table often occurs at relatively shallow depths, sometimes a matter of feet below ground surface, with depths varying depending on location. 

There are four groundwater basins of significance in the Ventura River watershed: Ojai Valley Basin, Upper Ventura River Basin, Lower Ventura River Basin, and Upper Ojai Basin. Some sources consider the Upper and Lower Ventura River Basins to be sub-basins of one large Ventura River basin. A fifth small basin, the San Antonio Creek Basin, was identified as a separate basin in the extensive 1971 study prepared by the Ventura County Flood Control District (now Watershed Protection District (Entrix 2001), but this small, shallow basin is now considered part of the Upper Ventura River Basin by the State of California (CDWR 2003) and the Ventura County Watershed Protection District.

The Ojai Valley Basin, which lies under the city of Ojai and the Ojai Valley’s East End, has the largest capacity of the four groundwater basins. It is relatively deep, bowl-shaped, and is heavily relied upon for serving municipal and agricultural water users. It is the only basin in the watershed that has a formal management oversight entity(the Ojai Basin Groundwater Management Agency (OBGMA)(with specific authority to manage the supply and demand of the groundwater resource (Senate 1991).

The Upper Ventura River Basin, which lies under and adjacent to the Ventura River from the upper end at the Matilija Creek–North Fork Matilija Creek junction down to Foster Park by Casitas Springs, is also a very important source of municipal and agricultural water. This basin is shallow, tilted at a slight southward gradient, and unconfined (see the “Unconfined and Confined Aquifers” section later), so it does not “hold” its water as well or as long as the Ojai Valley Basin (SWRCB 1956; Entrix 2001).

The Lower Ventura River Basin is similar to the Upper Ventura Basin in that it primarily underlies the river. The basin begins at Foster Park and extends to the coast (deep layers of this basin extend offshore as submerged alluvial delta deposits). This basin has water quality limitations (VCFCD 1971) and is used minimally for industrial or agricultural needs.

The Upper Ojai Valley Basin is a fairly deep, bowl-shaped basin. It is an important source of water for residential users in Upper Ojai, as well as some agricultural users. Less hydrologic information is known about this basin than the others. Each of these basins is described in more detail below in the “Groundwater Basins” section.
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Figure 2.3.3.1 – Groundwater Basins Map
Data source: See the Groundwater Basins Map Data Sources table below.
	Table 2.3.3.1 – Groundwater Basins Map Data Sources

	Map Table Column
	Data Source

	Acres & Sq. Mi.
	VCWPD map (shapefiles). 

	Shallow Depth to Water
	Lower VR Basin—2012 Groundwater Section Annual Report (VCWPD 2012).

Other basins—Estimates provided by local groundwater consultants Jordan Kear (Kear Groundwater) & Greg Schnaar (DBS&A).

	Max. Capacity
	All basins except Lower VR - Bulletin 118: California’s Groundwater (CDWR 2003).

Lower VR Basin—The capacity provided in Bulletin 118 is exceedingly high, possibly because the number accounts for very deep aquifer layers, or parts of aquifers that historically extended offshore (SWRCB 1956). Greg Schnaar (DBS&A) prepared a calculation that estimated the capacity for just the unconsolidated, onshore alluvium basin. 

	Avg. Well Yield
	Bulletin 118: California’s Groundwater (CDWR 2003).

	Active Wells
	Watershed Protection District database

	Approx. Safe Yield
	Upper & Lower VR Basin—Estimate by Greg Schnaar (DBS&A) based on the report Groundwater Budget and Approach to a Groundwater Management Plan Upper and Lower Ventura River Basin (DBS&A 2010). Note: this report estimated the safe yield of the Upper VR Basin as 12,732 AF, however this included the Coyote Creek drainage/Lake Casitas area as part of the basin. These areas are now not considered by VCWPD to be part of the Upper VR Basin, so Schnaar provided a revised estimate of 9,482 AF.

Ojai Valley Basin—Groundwater Model Development, Ojai Basin (DBS&A 2011), median well yield.


Recharge and Discharge

Recharge occurs when surface water percolates to groundwater and adds to the total volume in storage. 

Surface water makes its way into groundwater basins by percolation of 

1) 
Streamflow in established drainages (such as the Ventura River, San Antonio Creek, and other streams). Stream reaches that lose water to the underlying aquifer are called “losing reaches”;
2) Reservoir leakage;

3) 
Rain falling directly on wetlands and valley floors;

4) 
Excess irrigation water; and 

5) 
Septic system effluent seepage (to a minor extent).

In addition, water finds its way into groundwater basins by inflow from bedrock and neighboring groundwater basins (DBS&A 2010; CDWR 2003).

Since unconfined aquifers are permeable and open to infiltration from the surface, they can recharge quite rapidly during wet periods. This is especially the case in the Ventura River watershed, where groundwater basins are for the most part surrounded by mountains of impermeable bedrock that essentially funnel water into the alluvial basins. The sediments in the watershed’s stream channels tend to be loose and unconsolidated deposits of gravel and sand(very permeable materials that water readily infiltrates. Underlying faults and folds are also found in these streambeds and may facilitate downward flow into aquifers and, by inhibiting subsurface underground flows, can delay or retain available water and enhance percolation time (Entrix 2001). 

A single large storm contributes much more groundwater recharge than a series of smaller storms even if the rainfall totals are the same. When the rain occurs also matters: Closely spaced storms contribute greater recharge than storms spread out in time; rain on wet soil contributes greater amounts of recharge than rain on dry soil (Leydecker 2013).
As an example of the rapidity of recharge, the heavy rainfall that occurred in winter of 1952 was enough to return the groundwater in the Ojai Valley Basin to near maximum levels, even though the basin was at historic low levels following five years of deficient rainfall (Kear 2005). In a more recent example, following a four-day, 7.3-inch storm in the spring of 2014, groundwater levels in one of Ventura River County Water District’s (non-pumping) wells in the Ventura River floodplain (just above the Highway 150 Bridge) were raised 15 feet within 20 days and 22 feet within 40 days.
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Figure 2.3.3.2 – Aquifer Recovery, March & April 2014, Ventura River Co. Water District Well #2

Following a four-day, 7.3-inch storm in the spring of 2014, groundwater levels in one of Ventura River County Water District’s (non-pumping) wells in the Ventura River floodplain (just above the Highway 150 Bridge) were raised 15 feet within 20 days and 22 feet within 40 days.

Source: Ventura River County Water District

Discharge

Discharge of water from groundwater basins in the watershed occurs via groundwater pumping for municipal, industrial, domestic, and agricultural purposes; consumption by riparian and other natural vegetation; outflow to the ocean or neighboring groundwater basins; and discharge into drainages (DBS&A 2010). Because unconfined aquifers have no upper confining layer, they can also sometimes overfill and then “artesian conditions” or springs can occur. This is not uncommon in wet periods in the southwest part of Ojai Valley Basin (Kear 2005; DBS&A 2011).

Groundwater rising above the level of a stream bottom results in what is called a "gaining stream," where groundwater seeps out of the surface and flows downstream, thus depleting the aquifer. For much of the year(and almost all of the dry-season(all of the water in the Ventura River and its tributaries is from groundwater and springs (excluding the lower stretch of the river that is fed by treated wastewater).

Only during storms, and for a relatively short period of time afterwards, do surface runoff and flows from soil water add to the base flow. 

Because the watershed and its basins follow the topography and slope toward the coast (SWRCB 1956; Entrix 2001), some groundwater also drains downward into other basins or is lost to the ocean. Coastal basins in the region are prone to seawater intrusion (CDWR 2003), because of the hydraulic connection between groundwater and seawater. 

The basins along the Ventura River are relatively limited in terms of their water-holding capacity; they can be quickly depleted during dry periods by well extractions, evapotranspiration, and other discharge mechanisms. This may be especially true for the Upper Ventura River Basin, which has been referred to by locals as an “underground slide” rather than a “basin,” because the water flows down “stream” just like the aboveground river. 

Because of the relatively rapid discharge and recharge that occurs in the watershed’s groundwater basins, groundwater levels and storage volumes can fluctuate dramatically from one year to the next. However, historical analysis (on the Ojai Valley Basin) and the experience of pumpers indicate that the long-term average amount of groundwater in storage has been fairly stable (DBS&A 2011; CDWR 2003). 

Seasonal Groundwater Levels

The following excerpt describes typical seasonal groundwater level variations in the two basins that are most developed in the watershed:

“Groundwater levels in the Upper Ventura River Basin, the Ojai Basin, and the Lower San Antonio Creek Basin [now considered part of the Upper Ventura River Basin] fluctuate seasonally with the highest water levels occurring in the winter and early spring and the lowest levels occurring in the late summer and early fall. In general, groundwater levels in these basins recover rapidly following periods of precipitation and decline slowly under natural conditions, which is characteristic of unconfined groundwater basins. In the Upper Ventura River basin, groundwater levels in the vicinity of Meiners Oaks appear to fluctuate less than groundwater levels in the vicinity of Casitas Springs, which may be related to differences in groundwater extraction and/or potentially related to a threshold-response relationship for groundwater flow across the Santa Ana/Arroyo Parida fault.”

 (Surface Water-Groundwater Interaction Report for the Ventura River Habitat Conservation Plan (Entrix 2001)
Groundwater Basins

Ojai Valley Basin

The Ojai Valley Basin is one of the two most important basins in the watershed in terms of serving a large number of people and agricultural acres. It also contributes regular annual flow volumes to San Antonio Creek (DBS&A 2011), providing critical base flow and supporting its riparian habitat, which has value on many fronts including supporting the survival of the endangered steelhead.

The Ojai Valley Basin is bounded on the west and east by non-water-bearing Tertiary age rocks, on the south by the Santa Ana Fault and Black Mountain, and on the north by the Topatopa Mountains (CDWR 2003). 

Major surface drainages that contribute influx or recharge to this basin include San Antonio Creek and the various tributary streams that drain the East End of the Ojai Valley and flow into San Antonio Creek. Steep slopes in these creeks(especially those flowing out of Senior Canyon, Horn Canyon/Thacher Creek, and Horn Canyon (VCWPD 2009)(are responsible for forming extensive alluvial fan deposits as the fast-moving, debris-laden water coming out of the mountains slows, spreads out, and deposits suspended sediment. These deposits of sand and gravel, thickest closest to the mountains in the northeast portion of the basin, are largely responsible for filling the Ojai Valley Basin over time and forming the water-bearing aquifers of the basin (VCFCD 1971; Kear 2005).

Unconfined conditions exist in the north and eastern portions of the basin, in the areas of the alluvial fan heads. Groundwater in the rest of the aquifer system is, depending on the amount of water in storage and groundwater level position, mostly confined to semi-confined in the central, southern, and western portions of the basin (Kear 2005). 
Groundwater generally flows in a southwesterly direction; however, it also flows towards the municipal wells in the central portion of the basin (DBS&A 2011).

Bowl-like in shape, the basin is deepest in the center and southern areas where sediments have built up against the boundary defined by the Santa Ana Fault. The thickness of the water-bearing alluvium is as much as 715 feet (DBS&A 2011). The primary storage areas are approximately four sand and gravel units that are each on the order of up to 100 feet thick (Kear 2005).
Ojai Basin Groundwater Model. The Ojai Basin Groundwater Management Agency commissioned the development of an advanced, linked distributed-parameter groundwater model (completed in 2011) to provide a quantitative method for understanding the impacts of rainfall cycles and droughts on groundwater levels in the Ojai Valley Basin, and the associated impacts to flow in San Antonio Creek (DBS&A 2011). 
Depth to water can be on the order of 300 feet in the eastern and northern alluvial fan-head portions of the basin (with seasonal variations between 50 to 90 feet). In the southern and western portions of the basin, depth to water is typically less than 50 feet (with seasonal variations on the order of 15 feet). The southwestern wells sometimes exhibit flowing artesian conditions when the basin reaches its storage limit during periods of high water levels (Kear 2005). 
The maximum water-holding capacity of the basin is about 85,000 AF (CDWR 2003), the largest capacity of the watershed’s four basins. 

Upper Ventura River Basin

The Upper Ventura River Basin also plays a major role in providing municipal and agricultural water. Of the four watershed basins, it has the largest surface area extent(9,360 acres. With less depth than the Ojai Valley Basin, the Upper Ventura River Basin has the second largest water storage capacity at 35,118 AF (CDWR 2003).

The basin is bounded on the south by the Lower Ventura River Basin, on the east by the Ojai Valley Basin and on the north and west by impermeable rocks of the Santa Ynez Mountains. The boundary between the Ojai Valley Basin and the Upper Ventura River Basin is roughly Camp Comfort to the south and the Arbolada to the north (Entrix 2001). Shallow bedrock and near surface faults in some places cause water levels to remain or rise near the surface (Entrix 1997). The east-west trending Santa Ana Fault crosses the basin just below the Highway 150 Bridge. 
Major surface drainages that contribute water to this basin include San Antonio and Matilija creeks and the Ventura River (CDWR 2003). Another indirect contributor of surface water is Lake Casitas. Drainage around and under Lake Casitas flows towards the bottom of Upper Ventura River Basin. It is estimated that about 2,003 AF of water a year are contributed from the lake to recharge of this basin (DBS&A 2010).

The basin is unconfined, with generally thin water-bearing alluvial deposits. In some areas (e.g., near San Antonio and Coyote creeks), alluvium thickness is only 5 to 30 feet (CDWR 2003); below where the Santa Ana Fault crosses the Ventura River, alluvium attains a thickness of about 65 feet, whereas just north of the fault the thickness is greater than 200 feet (VCFCD 1971). This location is a good example of how faults can create enhanced groundwater deposits on the upstream side of a natural barrier to underflow.
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Figure 2.3.3.3 – Santa Ana Fault Crossing Ventura River 

Fault Data Source: Gutierrez, C.I., Tan, S.S., and Clahan, K.B, 2008, Geologic map of the east half Santa Barbara 30’ x 60’ quadrangle, California: California Geological Survey, Preliminary Geologic Map, scale 1:100,000
This unconfined groundwater basin has an open and direct relationship with the surface water of the Ventura River (EDAW 1978; VCFCD 1971; Entrix 2001; DBS&A 2006; Tetra Tech 2009a; Hopkins 2010; DBS&A 2010). Much of the river bottom overlying the Upper Ventura River Basin is known locally as “the dry reach,” where in low to moderate rainfall years the surface water quickly disappears underground once storm flows have passed(even when the river is still flowing above and below this reach. 

The boundaries of the dry reach depend on the magnitude of the previous rainy season and the state of groundwater storage, but they generally extend from somewhere below the Robles Diversion to just above the river’s confluence with San Antonio Creek (just below Oak View). See “2.3.1 Surface Water Hydrology” for a more in-depth discussion on the dry reach. 
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Ventura River Dry Reach above Highway 150 Bridge

Photo courtesy of Rick Wilborn

Geographically, this reach is where the tallest mountains in the watershed(the ones that catch the most rainfall( “dump their load” of boulders, cobble, and sediments as the gradient flattens and storm flows spread out. Water readily filters down through this coarse material to the groundwater basin below.

Groundwater flows through the alluvium from north to south, following the surface drainage and the slight but relatively consistent gradient of the basin (SWRCB 1956). 

Just above the Highway 150 bridge, above where the Santa Ana Fault crosses the river, well logs and historic accounts of abundant rising water tend to support the idea that this fault is slowing the flow of underground water (VCFCD 1971), though the extent to which this is true remains to be studied. This spot is the location of the wells of the Ventura River County Water District. 

Upstream of the San Antonio Creek confluence, a groundwater constriction again forces water in the basin’s upper cell to the surface (USBR 2007). 

Groundwater is known to upwell via in-river springs in the area just above Foster Park (EDAW 1978). It is apt that the community in this area is named “Casitas Springs.” Farther downstream at Foster Park, groundwater becomes indistinguishable from surface water where the shallow, 33-foot-deep (DBS&A 2010), water-holding alluvium runs into a natural bedrock barrier that forces subsurface flow to the surface (USACE 2004). Faults often block groundwater flow and cause springs to emerge upstream. The bedrock in this area could be associated with the Red Mountain fault, which is inclined (dips) to the north, so at depth is closer to Foster Park (Keller 2014).

This natural bedrock barrier was enhanced by the Ventura County Power Company in 1906 through the construction of a subsurface diversion structure to increase water retention in that area for extraction purposes (CDWR 2003). 
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City of Ventura’s Subsurface Diversion Structure at Foster Park

Originally built in 1906 as a subsurface diversion dam, the top of the diversion is now exposed, possibly because of the trapping of sediment behind Matilija Dam. The diversion dam slows the flow of subsurface water downstream. The City of Ventura extracts water at the structure and also has a number of wells just upstream.

This point at Foster Park marks the border between the Upper and Lower Ventura River Basins. A 1956 assessment of groundwater resources in Ventura County considered the Upper and Lower Ventura River Basins one groundwater basin until the subsurface diversion was installed:

A 2010 groundwater budget study estimated that the groundwater flux into the Lower Ventura River Basin from the Upper Ventura River Basin is 535 AF per year (DBS&A 2010). Although the actual rate of flow of the underground water in this basin has not been measured, based on the experience of the water districts (Ventura River County and Meiners Oaks Water Districts) pumping water from the basin, the groundwater seems to behave much like an underground, slowly flowing river. This relatively rapid discharge of water out of the basin is likely due to a combination of factors, including the basin’s shallowness, high rates of evapotranspiration, downgradient flow, and groundwater extractions. 
The Ventura River County Water District, one of two water districts that have water wells in the river here, has found that the section of the basin where it pumps tends to hold about 18 months of water (estimated from pumping during an extended dry spell following a good rainfall winter). Conversely, the basin can go from empty to full with just three months of good rain (Rapp 2013). 

Lower Ventura River Basin

The Lower Ventura River Valley Basin has the lowest water supply withdrawals in the watershed. Its storage capacity is estimated at 8,743 AF(assuming a basin area of 3,192 acres (DBS&A 2010), and it has an estimated average saturated thickness of 33 feet (DBS&A 2010). The California Department of Water Resources’ Bulletin 118 lists its capacity as 243,000 AF (CDWR 2003); this very large figure may be due to inclusion of storage in very deep geologic formations underlying the basin as well as offshore components of those formations. The 8,743 AF estimate is based on the onshore, unconsolidated alluvium layer of the basin and not any deep or offshore layers.

The basin is bounded on the north by the Upper Ventura River Basin, on the south by the Pacific Ocean, to the southeast by the Mound Basin, and to the west and northwest by near-surface impermeable rocks of the Santa Ynez Mountains (CDWR 2003). 
Major surface drainages that contribute water to this basin include the Ventura River, Coyote Creek, and Canada Larga. The flow of the Ventura River in this area is consistently enhanced by the addition of treated wastewater by the Ojai Valley Sanitary District. Unlike other parts of the river, the stretch from the wastewater treatment plant to the coast rarely goes dry. 
The basin is unconfined, with alluvial deposit depths ranging from 60 to 100 feet thick (CDWR 2003). The depth to groundwater is about 3 to 13 feet below ground surface in the floodplain and deeper as elevation increases towards the edge of the basin (VCWPD 2012). The alluvium continues offshore and may be in hydraulic continuity with the ocean (CDWR 1975).

As with the Upper Ventura River Basin, water flows through the alluvium from north to south, following the surface drainage and the slight gradient of the basin. A significant amount of groundwater, up to 2,412 AF a year, is estimated to be discharged to the Pacific Ocean from the basin (DBS&A 2010). 

Upper Ojai Basin

The Upper Ojai Basin, the third most important basin from a water supply perspective, serves residential and agricultural users in the Upper Ojai Valley. It is the smallest of the watershed’s groundwater basins in aerial extent (2,840 acres) and storage capacity (5,681 AF) (CDWR 2003). 

The Upper Ojai Valley Basin is narrowly elongated in an east-west direction, and is bounded by non-water-bearing Tertiary age rocks (Tan, Irvine 2005), including the Topatopa Mountains to the north, Black Mountain on the west, Sulphur Mountain on the south, and the convergence of the Topatopa Mountains and Sulfur Mountain on the east. A surface and groundwater structural arch or divide is found in the eastern part of the basin that separates groundwater flow westward toward Lion Canyon Creek and eastward toward Santa Paula Creek and into the Santa Clara River watershed (CDWR 2003).

Lion Canyon Creek drains the Upper Ojai Valley to the west. Major tributaries to this creek include Sycamore Creek, draining the Topatopa Mountains, and Big Canyon, draining Sulphur Mountain. 

The Upper Ojai Valley Basin is a fairly deep, bowl-shaped unconfined basin filled primarily with alluvial fan deposits derived from erosion of the surrounding mountains. The average thickness of water-bearing deposits is approximately 60 feet, reaching a maximum of about 300 feet near Sisar Creek. Depth to groundwater is about 45 to 60 feet below ground surface (VCWPD 2012; CDWR 2003).
Gaps in Data/Information

Having a better understanding of groundwater, specifically its relationship with surface water, is considered one of the big information gaps in the watershed. The extent to which groundwater pumping affects surface flows of water needs further investigation. With a better understanding of this relationship(including when pumping has the greatest effects, where and how much(surface and groundwater supplies could be better managed to provide for both the in-stream water needs of the endangered steelhead at critical times of the year, and the ongoing water supply needs of homes and businesses. 

Further investigation is warranted for many groundwater hydrology parameters throughout the Ventura River system including:

groundwater extraction
 
groundwater elevation

accurate storage and safe-yield capacity 

groundwater flow within and between the basins

definition of aquifer depth, barriers and boundaries

groundwater–surface water interactions

detailed location and nature of faults—and how they affect groundwater hydrology

cross sections of subterranean geology

quantity of agricultural irrigation infiltration

recharge and discharge areas
2.4 Water Supply and Demand

2.4.1 Water Suppliers & Managers

Types of Suppliers

The watershed has several different types of water suppliers; the differences are mostly in the type of ownership, methods of payment or reimbursement for water, and the governing body. Different regulations and procedures may apply to different types of water suppliers. The following descriptions are taken from the Ventura County Watershed Protection District’s Inventory of Public & Private Water Purveyors in Ventura County (VCWPD 2006).

Cities—Any charter or general law city is a public agency that can provide water service as a city function. 

Special Districts—Special districts are public agencies formed pursuant to general or special laws, generally for the local performance of government or proprietary functions within limited boundaries.

Public or Special-Use Public Water Suppliers—These are public water suppliers other than cities or special districts. In the Ventura River watershed these are parks, campgrounds, and county facilities.

PUC-Regulated Private Water Companies—In a limited number of cases, the California Public Utilities Commission (PUC) licenses and regulates water companies. These private companies have rates and service areas established by the State PUC. They are not owned by any public agencies or by the affected customers, but usually by shareholders who purchase stock or ownership rights via bond issues, etc.

Mutual Water Districts or Companies—Somewhat like PUC-regulated water companies but with much fewer restrictions, mutuals are owned in common by the various shareholders or customers served by the company. 

Privately Owned Water Companies—A popular and easily established form of water service is the private company. These include limited partnerships, private landowners, mobile home parks, and irrigation-only companies. Customers may or may not own shares in the company, depending on the size of the purveyor.

Major Urban Water Suppliers

There are 5 major urban water suppliers in the Ventura River Watershed: Casitas Municipal Water District, Ventura Water, Golden State Water Company, Ventura River County Water District, and Meiners Oaks Water District. 
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Figure 2.4.1.1 – Major Urban Water Suppliers Map

Casitas Municipal Water District

Year Formed: 1952

Purveyor Type: Special District

Estimated Population Served: 9,379 retail; 68,557 retail + wholesale

Service Area: Casitas Municipal Water District’s (CMWD) service area encompasses 150 square miles and includes the city of Ojai, Upper Ojai, the Ventura River Valley area, the city of Ventura south to about Mills Road, and the Rincon and beach area to the ocean and Santa Barbara County line. 
Water Sources: Lake Casitas and 1 well in the Mira Monte area.

Facilities: CMWD operates and maintains Lake Casitas and Casitas Dam, the Robles Diversion and Fish Passage Facility on the Ventura River, the Robles Canal, and the Marion Walker Pressure Filtration Plant. CMWD also maintains and operates 1 well in Mira Monte. 
Connections: CMWD has approximately 3,200 service connections, including 300 agricultural connections.
CMWD is the primary water supplier in the watershed, providing water to both water resale agencies and retail customers. The City of Ventura is Casitas’ largest customer, and Lake Casitas water serves as one of the main sources of water for the city of Ventura. One of CMWD’s important functions is to serve as the “backup” water supply for a number of their customers, including 9 water suppliers as well as farmers, when groundwater supplies become depleted. 

(CMWD 2011, CDWR 2013)

Ventura Water

Year Formed: 1923

Purveyor Type: City

Estimated Population Served: Ventura Water (the City of Ventura’s water department) may use Lake Casitas water only within CMWD’s service area, which extends to about Mills Road; this restriction does not apply to use of Ventura River water from their Foster Park facilities. The city’s total population is 106,433 (2010 Census); the population within the CMWD service area is approximately 31,604
.

Service Area: 7,011 acres of the city is within CMWD’s service area (and 4,569 acres of this are within the watershed), though water from Foster Park diversions may be used anywhere within the city’s 2,208 square miles. 
Water Sources (from the Ventura River watershed): CMWD and Foster Park diversions. Ventura Water operates 4 groundwater wells at Foster Park (one of which is not currently operational because of damages sustained in the 2005 flood), and both a surface and subsurface intake on the Ventura River at Foster Park. Groundwater is extracted from the Upper Ventura River Groundwater Basin.
Facilities (related to the Ventura River watershed): Ventura Water operates the Avenue Water Treatment Plant and the Foster Park diversions, including wells, subsurface diversions, and surface diversions.

Connections: Ventura Water has approximately 32,000 service connections; approximately 30% of those accounts (~9,600) are located within the CMWD service area (RBF 2013).
Golden State Water Company
Year Formed: 1928

Purveyor Type: Investor-Owned Utility

Estimated Population Served: 8,202
Service Area: City of Ojai proper and some fringe county areas outside the city. 3,300 acres.

Water Sources: 5 wells in the Ojai Valley Groundwater Basin, plus water from CMWD.
Connections: 2,899
(Kennedy/Jenks 2011, CDWR 2013)

Ventura River County Water District

Year Formed: 1957

Purveyor Type: Special District

Estimated Population Served: 5,988
Service Area: Casitas Springs to the city of Ojai at the Vons shopping center. 2,220 acres.

Water Sources: 4 wells in the Upper Ventura River Groundwater Basin, plus CMWD water as backup.
Connections: 2,150
(Rapp 2013, CDWR 2013)

Meiners Oaks Water District

Year Formed: 1948

Purveyor Type: Special District

Estimated Population Served: 4,000

Service Area: Meiners Oaks community on the east side of the Ventura River. 1,300 acres.

Water Sources: 5 wells in the Upper Ventura River Groundwater Basin, plus CMWD water as backup.
Connections: 1,260
(Hollebrands 2013, CDWR 2013)

	Table 2.4.1.1 Major Urban Water Suppliers

	Major Urban 
Water Supplier
	Purveyor Type
	Year Formed
	Area Served
	Est. Pop. Served

	Casitas Municipal Water District
	Special District
	1952
	Wholesale boundaries include the city of Ojai, Upper Ojai, Ventura River Valley area, the city of Ventura to Mills Road, and the Rincon and beach area to the ocean and Santa Barbara County line. 150 sq. mi.
	9,379 R
68,557 R+W

	Ventura Water
	City
	1923
	City of Ventura*
1,798 acres in watershed, 
2,208 sq. mi. total
	31,604

	Golden State Water Company
	Investor-Owned Utility
	1928
	City of Ojai proper and some fringe county areas outside the city. 3,300 acres.
	8,202

	Ventura River County Water District
	Special District
	1957
	Casitas Springs to the city of Ojai at the Vons shopping center. 2,220 acres.
	5,988

	Meiners Oaks Water District
	Special District
	1948
	Meiners Oaks community on the east side of the Ventura River. 1,300 acres.
	4,000


R = Retail, W=Wholesale. Because they are a wholesale provider, Casitas’ service area encompasses that of the other districts; it also extends beyond the watershed’s boundaries.

* 
Ventura Water may use Casitas water within Casitas’ service area, which extends to about Mills Road, but this restriction does not apply to use of Ventura River water from their Foster Park facilities. 
Small Water Suppliers

Besides these 5 major urban water suppliers, there are 11 smaller water companies in the watershed:

Casitas Mutual Water Company

Gridley Road Water Group

Hermitage Mutual Water Company

North Fork Springs Mutual Water Company

Old Creek Road Mutual Water Company

Rancho Matilija Mutual Water Company

Rancho del Cielo Mutual Water Company

Senior Canyon Mutual Water Company

Siete Robles Mutual Water Company

Sisar Mutual Water Company

Tico Mutual Water Company
There are also 8 private water companies that deliver water in the watershed along with 3 public water suppliers, which supply water such as at county parks and facilities. 

Water Management Organizations

Ojai Basin Groundwater Management Agency
Ojai Basin Groundwater Management Agency (OBGMA) is a special-act district that manages the water of the Ojai Valley Groundwater Basin. Formed by state legislation in 1991, OBGMA is one of only 13 such districts with groundwater management authority in the State of California (CDWR 2003). The watershed’s other three important water supply groundwater basins do not have similar management oversight. The agency was established in the fifth year of a drought, amidst concerns of local water agencies, water users, and well owners about potential groundwater basin overdraft (OBGMA 2010).

OBGMA’s mission is “To preserve the quantity and quality of groundwater in the Ojai Basin in order to protect and maintain the long-term water supply for the common benefit of the water users in the Basin.”

There are 5 seats on the OBGMA board, which are filled by representatives from the City of Ojai, Casitas Municipal Water District, Golden State Water Company, Ojai Water Conservation District, and mutual water companies (1 directed is elected to represent 3 mutual water companies).
The OBGMA oversees the management of the Ojai Basin, and is required by law to have a groundwater management plan to guide its operations. Elements of OBGMA’s Groundwater Management Plan are implemented in the form of policies, rules, regulations, and ordinances. Water drawn from the basin is divided roughly equally between urban and agricultural users.

Ojai Water Conservation District

The Ojai Water Conservation District (OWCD) is a special district formed in 1949. The district’s focus is on reclaiming water in the San Antonio Creek area of the East End of the Ojai Valley for agriculture purposes. The district was formerly called the San Antonio Water Conservation District (VCWPD 2006). OWCD is authorized to monitor the use of groundwater, acquire water rights, store and spread water, and construct dams or other water facilities (VLAFCO 2004). The OWCD is within OBGMA’s service area, and is represented on  OBGMA’s board. 
2.4.2 Water Sources

One of the Ventura River watershed’s remarkable attributes, given its location in coastal southern California, is that no imported water is used in the watershed. Local surface water and groundwater sources supply the water demands within the watershed as well as to adjacent coastal watersheds. Reclaimed water, or treated wastewater, is not now used (directly) as a water supply source. While entitlements to State Water Project water are held by the Casitas Municipal Water District (CMWD) and the City of Ventura, no pipeline exists to deliver that water to the watershed. 

Surface water is extracted for use directly from the Ventura River and some of the tributaries in the watershed, but the primary source of surface water in the watershed comes from Lake Casitas. Groundwater is extracted from the watershed’s four groundwater basins by urban water suppliers, growers, and other private landowners.

	Table 2.4.2.1 Approximate Annual Water Use by Major Supply Source

	Water Supply Source
	Approx. Annual Use acre-feet

	Lake Casitas
	17,8581

	Foster Park Facilities
	4,200–6,0002

	Groundwater Basins
	

	Ojai Valley 
	4,9393

	Upper Ventura River 
	9,3004

	Lower Ventura River
	5234

	Upper Ojai
	Data not available

	Total
	36,820 to 38,620


1. Average deliveries to the main conveyance system between 1975 and 2008. (CMWD)

2. 4,200 AF is the recent 10-year average of diversions/extracts, and 6,000 AF is the 50-year average. (RBF 2013)

3. Average groundwater extraction rate between 1996 and 2009. (DBS&A 2011)

4. These numbers are rough estimates due to data limitations. (DBS&A 2010) 

Lake Casitas
Lake Casitas is the cornerstone of the water supply infrastructure in the watershed, and its value cannot be overstated. The lake, built in 1959 by the U.S. Bureau of Reclamation, was designed to hold enough water to carry water users through a 20-year drought. And although the lake has not yet been put to a 20-year drought test, it has been a reliable source of water in many multi-year droughts when wells were dry and the river barely flowed. Water from the lake is the primary water source for many users, and it is also a critical “backup” source for most groundwater users in the watershed. Casitas’ high-quality water is also be blended with poorer quality groundwater by some water purveyors to improve its quality and extend supplies. 

The Casitas Municipal Water District (CMWD) manages the lake and is a wholesale and retail water supplier (see “2.4.1 Water Suppliers & Managers” for more information on CMWD). CMWD also extracts approximately 300 acre-feet (AF) of water from 1 well in the Mira Monte area. With the addition of the Mira Monte well water, the annual safe yield supply of the Casitas MWD is 20,840 AF (CMWD 2004).

The Ventura River Project

“The Ventura River Project” is the name given to the project to build Lake Casitas, by its builder, the U.S. Bureau of Reclamation. The project included Casitas Dam, Robles Diversion, Robles Canal, and the main conveyance system, which includes 34 miles of pipeline, 5 pumping stations, and 6 balancing reservoirs located throughout the project area. Construction of the Ventura River Project was remarkably fast. Construction of Casitas Dam began in July 1956 and was completed in March 1959; the Robles Diversion and 5 pumping plants were completed in 1958; other distribution works were started in 1957 and completed in 1959. A fish passage facility was added to the Robles Diversion in 2006 to allow for the passage of southern California steelhead. 
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Lake Casitas Dam and Reservoir

Photo courtesy of Rick Wilborn

Lake Casitas was designed to hold 254,000 AF of water. The lake is filled by water from the surrounding Coyote Creek and Santa Ana Creek drainages, which flow directly into the lake, and by water diverted from the Ventura River by way of the Robles Canal. The percentage contribution from these sources varies depending on conditions, but generally about 55% of the inflow to the lake now comes from runoff in the surrounding drainages. The remaining 45% is transported to the lake from the Ventura River through the 5.4-mile Robles Canal. 
	Table 2.4.2.2 – Lake Casitas Quick Facts

	Maximum Storage Capacity
	254,000 acre-feet

	Safe Annual Yield
	20,840 acre-feet per year

	Water Course Built On
	Coyote Creek

	Original Construction
	1956–1959

	Water Sources
	Ventura River via Robles Diversion Canal, Coyote Creek, Santa Ana Creek

	Surface Area (when full)
	2,760 acres

	Miles of Shoreline
	32

	Deepest Depth
	200 feet

	Maximum Diversion Rate at Robles Diversion
	500 cubic feet per second


Source: Ventura River Project website (USBR 2014)

Foster Park Diversions

The following excerpt describes the City of Ventura’s multiple water diversions in the Foster Park area:

“Surface water from the Ventura River is collected via surface diversion, subsurface collector, and shallow wells and delivered to the Avenue Treatment Plant through the City’s Foster Park facilities. Production from this source is a function of several factors including diversion capacity, local hydrology, environmental impacts, and the storage capacity of the Ventura River alluvium and upstream diversions. 

“The Ventura River water source is dependent upon local hydrology. Currently, the surface intake structure at Foster Park is unused due to the natural channeling of the active river channel bypassing the structure. Each year the flows can change the position of the active river channel in relation to the intake structure. According to a model of the Ventura River developed in 1984 and modified in 1992, the Upper Ventura River Basin fills after one or more years of above average rainfall. Once full, it takes three successive years of drought, with below average rainfall, to deplete the river basin subsurface storage and cause river water production to drop until the drought ends. More recent ongoing studies are looking at the interaction between groundwater diversion and surface water flow in the Foster Park reach. 

“The Foster Park facilities produce groundwater throughout the year. However, due to storm flows, the wells are subject to inundation and erosion. The early 2005 winter storms destroyed Nye Well 1A and damaged Nye Wells 2, 7 and 8. The pipeline between Nye Wells 7 and 8 along the west bank of the river and the pipeline that crosses the river from Nye Well 8 to the intake pipeline for the Avenue Treatment Plant were also damaged during the storms. Nye Wells 7 and 8 were repaired in late 2006, the pipeline across the river was repaired in late 2007 and the pipeline repair between Nye Wells 7 & 8 was completed in early 2009. To date, Nye Well 2 has not been repaired.”

(2013 Comprehensive Water Resources Report (RBF 2013)
Groundwater

Precise data on the quantity of groundwater extracted in the watershed is not available because private well extractions are generally not reported. Extraction data is the most detailed in the Ojai Valley Basin, because the Ojai Basin Groundwater Management Agency collects data as part of its mandate to manage that basin. Preliminary estimates have been developed for the Upper and Lower Ventura River Basins (Groundwater Budget and Approach to a Groundwater Management Plan, Upper and Lower Ventura River Basin, DBS&A 2010). The least is known about extractions from the Upper Ojai Basin. “Figure 2.3.3.1 Groundwater Basins” in “2.3.3 Groundwater Hydrology” provides additional information about the watershed’s groundwater basins.
Reclaimed Water

Sewer system wastewater generated in the watershed is treated at 1 of 2 wastewater treatment facilities. Most sewer system wastewater is treated at the Ojai Valley Sanitary District’s (OVSD) wastewater treatment plant located below Foster Park next to the Ventura River. Treated effluent from this facility is not reclaimed for reuse; its effluent is discharged into the Ventura River, where it supports valuable aquatic habitat. Any efforts to reclaim this water for reuse must address the drawbacks of removing this flow from the river. The City of Ventura is the owner of the land where OVSD’s treatment plant is located, and it holds first rights to any reclaimed water from that facility. 

Much of the sewer system wastewater generated below OVSD’s facility is treated by the Ventura Water Reclamation Facility located adjacent to the Santa Clara River estuary in the Santa Clara River watershed. Ventura Water’s facility does reclaim its treated effluent for reuse, however, that reuse occurs outside of the Ventura River watershed. 

Imported Water

The City of Ventura and CMWD both hold rights to, and pay for, water imported from the California State Water Project, however, there is no physical pipeline or canal in place to bring that water into the watershed.

“In 1963, the Ventura County Flood Control District contracted with the State of California (State) for 20,000 acre-feet per year of water from the State Water Project (SWP). The SWP conveys water from Northern California to Southern California through a system of reservoirs, canals, pump stations and power generation facilities. In 1971, the administration of the State Water Contract with the State was assigned to the District. Of the 20,000 acre-feet per year contracted, the District is assigned 5,000 acre-feet per year, United Water Conservation District is assigned 5,000 acre-feet per year, and the City of Ventura is assigned 10,000 acre-feet per year. Currently, only United Water Conservation District is receiving water from the SWP.”

(Casitas Municipal Water District, Comprehensive Financial Annual Report (CMW 2012)
2.5 Water Quality
2.5.1 Surface Water Quality

In the Ventura River watershed, where the only available water supply comes from local streams or groundwater, and where surface water and groundwater readily trade places (EDAW 1978; VCFCD 1971; DBS&A 2006; Entrix 2001; TetraTech 2009a; Hopkins 2010; DBS&A 2010), both surface water quality and groundwater quality are important and interrelated concerns.

Surface water quality has been monitored in the watershed for decades, but in response to new regulatory requirements and citizen monitoring programs the number of different programs, monitoring locations, and constituents tested for has increased significantly since 2001.See “Surface Water Quality Monitoring” later in this section for more detailed information about monitoring.

The surface water quality concerns that have been identified in the watershed are nutrient pollution (along with its associated problems of algal growth and low dissolved oxygen), risk of pathogens, trash, and excessive total dissolved solids. Lack of streamflow and barriers to fish migration are also considered water quality impairments in the watershed; these topics are briefly discussed later in the context of water quality regulations, and are more thoroughly described in other sections (“2.3 Hydrology” and “2.6 Ecosystems & Access to Nature,” respectively).
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Figure 2.5.1.1 – Water Quality Impairments Map

Source: Regional Water Quality Control Board – Los Angeles, 303(d) List of Impaired Waterbodies

Surface Water Impairments

Algae, Nitrogen, Dissolved Oxygen, & Eutrophication

Ventura River Reaches 1 and 2 and the estuary are on the Section 303(d) list of impaired waterbodies for algae, and San Antonio Creek, Ventura River Reaches 1, 2 and 4, Cañada Larga, and the estuary are on the list for issues related to nutrient pollution: low dissolved oxygen, excessive nitrogen or eutrophic conditions. See Figure 2.5.1.1 (Water Quality Impairments Map) for an illustration of the river reaches and Table 2.5.1.2 (Water Quality Impairments by Waterbody) for a description of the river reaches.

All of these issues—algae, excessive nitrogen, dissolved oxygen, and eutrophic conditions—are interrelated in very complex ways. Algae are naturally occurring organisms in aquatic habitats, however, very large blooms may hinder beneficial uses of aquatic systems by discouraging recreation, altering natural habitats, or by diminishing environmental conditions. For example, algal respiration at night, and the decomposition of large blooms, can decrease dissolved oxygen concentrations in water. If severe, decreases in dissolved oxygen may affect the survival of fish (including their eggs), aquatic insects, or other aquatic life. Lack of streamflow or water circulation, and high water temperature, can also lower dissolved oxygen concentrations, independently of algae.

The growth rates of algae in any aquatic system depend on several variables, such as sunlight, water depth, water temperature, circulation of water, nutrients (bioavailable forms of nitrogen and phosphorus, and sometimes other elements such as silicon), and consumption of algae by aquatic animals (e.g., insects, snails, fish). In streams, the availability of stable material for attachment (e.g., logs, gravel, rocks) also affects the amount and type of algae that will grow. During warmer months, when conditions are favorable for algal growth, conspicuous blooms of algae may occur. The frequency, duration, and intensity of algal blooms are increased when excess nutrients are available providing that other factors such as sunlight, warm temperatures, and moderate flows waters are present to sustain and/or promote algal growth. Each factor is important as observed in the Ventura River watershed during the many years of on-going observations and water quality monitoring efforts. 
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Left: Researcher Studying Algal Bloom (Cladophora) in Matilija Creek, March 2010

Right: Abundant Aquatic Plants Outcompete Algae Downstream of OVSD Effluent Discharge, 2009

Location: 1.5 miles above Matilija Dam, in the relatively undeveloped headwaters of the Ventura River. 
Algae are naturally occurring, even in the undeveloped upper watershed, where nitrate concentrations are low. Impressive algal blooms have been witnessed in the upper watershed with low levels of nitrogen but plenty of sunlight and calm waters (Left). On the other hand, sites where nutrient levels are high, but water is shaded by aquatic plants or trees, may not experience algal blooms, as shown on the right.
Photo courtesy of Diana Engle
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Algae Growth Can Vary Significantly in Different Years 

Top photo: Above Highway 150 Bridge in 2008, a big algae year. Photo courtesy of Santa Barbara Channelkeeper
“2008 was a very big algae year in the watershed. Big algal years invariably follow winters with above-average rainfall, winters with at least one storm big enough to sweep aquatic plants and accumulated fine sediment out to sea; even better if that storm is large enough to also clean out riparian growth. These storms create near-perfect algal habitat by: 1) opening up the channel to increased sunlight (sunlight to power photosynthesis—even more sunlight if riparian vegetation is cut back or removed); 2) removing competitors (for sunlight, e.g., aquatic plants) and algal parasites; 3) scouring the stream or river bottom leaving only gravel or cobble (providing necessary holdfasts—anchoring points—for Cladophora, the dominant alga during big blooms); and 4) increasing flow (expanding available habitat and providing for more rapid delivery of stream-borne nutrients to stationary algae).” (Leydecker 2012b) 
Middle photo: Above Highway 150 Bridge. Photo courtesy of Jeff Palmer
Bottom photo: Abundant Aquatic Plants Outcompete Algae Downstream of OVSD Effluent Discharge, 2009
This site exhibited little algae growth in May 2009 due to the abundant growth of aquatic plants that outcompeted algae for substrate and reduced sunlight to the flowing channel.
Photo courtesy of Santa Barbara Channelkeeper

In 2009, a study was conducted by UCSB (and sponsored by the Regional Water Quality Control Board) to determine, in part, which nutrients—nitrogen or phosphorus—were “limiting” in the Ventura River watershed. A limiting nutrient is the nutrient that is in shortest supply in an ecosystem relative to biological demand. In the UCSB study it was found that in some locations nitrogen was limiting—indicating excessive phosphorus—and in some locations neither was limiting—indicating that both were in excess (Klose et al 2009). 

Ventura River Reaches 1 and 2 (see Figure 2.5.1.1 – Water Quality Impairments Map) and the estuary are on the Section 303(d) list of impaired waterbodies for algae, and San Antonio Creek, Ventura River Reaches 1, 2 and 4, Cañada Larga, and the estuary are on the list for issues related to nutrient pollution: low dissolved oxygen, excessive nitrogen, or eutrophic conditions. See Figure 2.5.1.1 (Water Quality Impairments Map) for an illustration of the river reaches and Table 2.5.1.2 (Water Quality Impairments by Waterbody) for a description of the river reaches.

A TMDL regulation was adopted in December 2012, called the “Algae, Eutrophic Conditions, and Nutrients TMDL for Ventura River and its Tributaries (Algae TMDL).” (TMDLs are discussed further in the “Regulations – Surface Water Quality” section.)
The Algae TMDL stipulated nutrient allocations that apply to actual discharges (not in-stream concentrations) that responsible parties must try to meet with best management practices (BMPs), treatment plant upgrades, and other improvements. The RWQCB’s hope is that compliance with these nutrient allocations will facilitate achievement of desired levels of algae, dissolved oxygen, and pH in the river. Ultimately, it is these targets related to algae, dissolved oxygen, and pH that are the aim of the Algae TMDL, and this is the case regardless of the actual concentrations of nitrogen or phosphorus in the river. 
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Horses and Livestock 

A notable feature of the Algae TMDL is that it is the first regulation addressing potential contributions of horses and livestock to nutrient pollution in the Ventura River watershed. 

Risk of Pathogens

Contamination of water by human or animal feces poses a health risk to humans if they come in contact with or ingest the water, because of potential exposure to pathogenic (disease-causing) bacteria, viruses, or protozoans. The possible existence of such pathogens in water is determined by testing for indicator bacteria, such as fecal coliform or E. coli.
San Antonio Creek, Reach 3 of the Ventura River, Cañada Larga, and the estuary are all on the Section 303(d) list of impaired waterbodies for one or another type of indicator bacteria. 
The Ventura Countywide Stormwater Quality Monitoring Program (VCSQMP) monitors 3 three sites in the watershed: 2 two urban storm drain sites (Fox Canyon Barranca storm drain and Happy Valley Drain) and 1 one instream site located in the Ventura River just upstream of the Ojai Valley Sanitary District wastewater treatment plant outfall (VCWPD 2013e). Wet-weather concentrations of indicator bacteria are typically detected above Basin Plan objectives (the Basin Plan is further described in “Regulations – Surface Water Quality”). Dry-weather concentrations of fecal indicator bacteria at the Ventura River site usually meet water quality objectives, however, those at the urban storm drain sites usually do not. For example, E. coli concentrations at Fox Canyon Barranca range between 187–43,520 MPN (most probable number)/100 ml during (dry weather) and 1,570–241,920 MPN/100 ml during wet weather. 

Of the 15 instream sites throughout the watershed monitored monthly by Channelkeeper, Cañada Larga Creek consistently has the highest concentrations of indicator bacteria. 
The Basin Plan objectives for indicator bacteria vary based on the “beneficial uses” of a given waterbody. Most waterbodies in the watershed are held to the Basin Plan objectives that assume both water contact and noncontact water recreational use, the former having the most stringent standards. Since concentrations of indicator bacteria increase dramatically during storms and may remain elevated for several days afterwards, these are the times when body contact in potentially contaminated waterbodies should be most avoided. Since storms can produce good surfing conditions at the mouth of the Ventura River, the greatest threat in terms of human health may be to surfers. However, there still is a lot of uncertainty related to the potential impacts of bacteria-laden stormwater on human health, and a pilot epidemiology study is currently underway in San Diego to address this issue (more information on www.sccwrp.org). 

Levels of indicator bacteria in the estuary, a waterbody that does see regular body contact by children, have not been regularly or rigorously tested. In addition, one of the “beneficial uses” of the Ventura River estuary is shellfish harvesting, which has slightly different but very stringent bacteria water quality standards. Shellfish are frequently harvested at the river mouth. 

A TMDL regulation to address indicator bacteria is scheduled to be adopted in 2019. 

Trash

Just as drops of rain eventually find their way to waterbodies in a watershed, trash has a similar way of flowing downstream and into waterbodies. Besides being unsightly, trash negatively impacts aquatic plants and animals; can transmit pathogens and increase nutrients and oxygen demand; presents hazards to people, animals, and property; and causes other water quality concerns. Although trash is a concern throughout the watershed, the Ventura River estuary has been found to be a particular problem. 

The Ventura River estuary is on the Section 303(d) list of impaired waterbodies for trash. A Ventura River Trash TMDL regulation was adopted in 2008 with a target of zero trash in or on the water and on the shoreline. 

Projects to reduce the amount of trash that finds its way into the estuary are actively being implemented by the responsible parties to that TMDL. Example projects include installation and maintenance of trash excluders on storm drains, increased trash collection in public places, education, and better enforcement of regulations. Efforts to address the long-standing problem of illegal camping in the river bottom above the estuary were ambitiously increased in part because of the requirement to meet the Trash TMDL target. 
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Trash, Ventura River

Trash at the Highway 150 Bridge (left) and at a drainage culvert that feeds into the Lower Ventura River (right). 

A TMDL regulation was adopted in 2008 with a target of zero trash in or on the water and on the shoreline.
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Trash Excluder

New trash excluders, which prevent trash from entering the storm drain system, have been installed on storm drains throughout the watershed. Photo courtesy of City of Ventura

River Bottom Campers and Water Quality
For many decades, homeless individuals have made the Ventura River bottom near the mouth of the river their “home.” In recent years, the invasion of the tall, bamboo-like non-native plant Arundo donax provided ideal “building materials” for shelter structures in the river. As a result, entire neighborhoods had been established. Some individuals had called the river bottom home for decades. Well over 100 people were living in the river at a time without any trash or sanitation services. Many had dogs. Not only was this a problem because of raw sewage, fecal coliform bacteria, and trash, but fires and crime also plagued the river.

Efforts to address the situation over the years, such as annual cleanup events, had been largely unsuccessful. This is no longer the case. Private property owners started making headway in 2008 through Arundo removal and regular patrolling. Then in 2012, an impressive multi-partner coalition, including City and County of Ventura agencies (i.e., fire, police, sheriff, behavioral health, parks, public works, community development), environmental groups, faith-based groups, social service organizations, and private property owners and operators resolved to humanely address this threat to public health and safety. They worked together to plan, finance, and implement a comprehensive campaign to reduce trash and homeless encampments in the river bottom. 

This important effort was motivated in part by the Trash TMDL regulation. The TMDL responsible parties (see list below in Table 2.5.1.1) in cooperation with private property owners (i.e., Ventura Hillsides Conservancy, Taylor Ranch, and Aera Energy) are committed to sustaining the changes that have been made in the river and preventing reestablishment of any camps; regular patrols are now made in the area and volunteer cleanup events continue to be held.
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River Bottom Camp, 2011

Photo courtesy of Santa Barbara Channelkeeper
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River Bottom Camp Cleanup, 2012

Photo Courtesy of Ventura Hillsides Conservancy
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Before and After a River Bottom Camp Cleanup, 2012 & 2013

Photos courtesy of Ventura Hillsides Conservancy
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Ongoing River Bottom Trash Cleanup 

Trash cleanups in the lower Ventura River bottom now occur regularly.

Photo courtesy of Ventura County Watershed Protection District

Total Dissolved Solids

Total dissolved solids (TDS) is the term used to describe the inorganic salts and small amounts of organic matter present in solution in water. The principal constituents are usually calcium, magnesium, sodium, and potassium cations and carbonate, hydrogencarbonate, chloride, sulfate, and nitrate anions. The presence of dissolved solids in water may affect its taste (WHO 1996). 

Conductivity is used as an indirect indicator of the amount of dissolved solids in water, and it varies from creek to creek and region-to-region, depending upon the geologic strata that the source waters traverse and the time required for passage. The longer water is in contact with soil and rock, the higher its conductivity. Rainwater has very low conductivity; water draining from soil has higher values; and groundwater, which spends years or even decades in contact with geologic strata, the highest of all. The primary cause of a change in conductivity on the river is rain: a big storm can drastically drop in-stream conductivity values (Leydecker 2004). In late summer and fall, especially during periods of drought, high evaporation rates cause dissolved solids to become more concentrated, raising conductivity (Leydecker & Grabowsky 2006).

The highest conductivity is seen in Cañada Larga Creek. Conductivity readings in Lion Canyon and Stewart Canyon creeks are also elevated, but lower than in Cañada Larga Creek. High conductivity on Cañada Larga and Lion Canyon creeks is probably due to geologic strata. Lion Canyon Creek flows down one side of Sulphur Mountain and Cañada Larga Creek flows down the other side (Leydecker 2013b). The Monterey Shale Formation is a geologic feature predominant in the Sulphur Mountain area, and is naturally rich in salts that can be dissolved out of the rock by flowing water. This could also cause the slightly elevated levels of phosphate in Cañada Larga as well. It has been speculated by researchers studying the “saltiness” of the Malibu Creek that the Monterey Formation found in its northern headwaters could be contributing significant concentrations of sulfate to the creek (Orton 2013). See “2.2.2 Geology and Soils” for a map of the Monterey Formation.

San Antonio Creek and Cañada Larga Creek are listed on the Section 303(d) list of impaired waterbodies for total dissolved solids (TDS). 

Mercury

Lake Casitas water is used for municipal and agricultural purposes. Water quality is generally good in the lake, however, the lake, like many others in California, is on the Section 303(d) list of impaired waterbodies for mercury. 

(Lake Casitas’ water quality in terms of drinking water is addressed in “2.5.5 Drinking Water Quality.” The lake’s impairment as a surface waterbody under the Clean Water Act is addressed here, as this is not specifically a drinking water issue.)

Inclusion on the 303(d) list is based on the results of a 2009 survey of contaminants found in sport fish (bass and carp) in California lakes and reservoirs. According to the survey, fish containing potentially harmful amounts of mercury are found in numerous reservoirs in California. There are 74 reservoirs on the list, and that number is expected to increase as more data are collected (SWRCB 2009; Wickstrum 2014).

Mercury contamination is a persistent problem throughout much of the state. Mercury is both a legacy of California mining and an ongoing global air pollution problem caused by coal combustion. Although mercury may exist at extremely low, undetectable levels in water, it bioaccumulates in aquatic organisms. Elevated levels of mercury in fish tissue pose a health risk to humans when the fish are consumed (SWRCB 2009). 

Casitas Municipal Water District is required to test the raw lake water on an annual basis for regulated inorganic chemicals, including mercury. Their January 2013 sampling results were non-detect for mercury (with a detection limit of 0.02 ug/L) (McMahon 2014). 

Because of the concern about mercury, in July 2013 the California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, issued a health advisory for California’s lakes and reservoirs. The advisory provided recommendations on how much and what type of fish from lakes and reservoirs in California is safe for consumption. The recommendations are stricter for women under 45 years of age and children (OEHHA 2013).

A TMDL to address the mercury impairment is scheduled for adoption in 2021. 

Other Impairments

In the past, surface water quality was considered primarily a question of whether the water contained chemical pollutants, and the use for which water cleanliness was measured was as a municipal, agricultural, or industrial supply. This view has evolved; regulators and scientists now hold a broader perspective. The measure of “clean enough” has expanded beyond the chemical purity of water or its use as a supply for people, so that it now includes its suitability for aquatic organisms, recreation, and other “beneficial uses.” 

As a largely undeveloped watershed with many stretches of the stream network unchannelized, the watershed is host to abundant riparian and aquatic organisms, all of which depend upon water of a high enough quality to be supportive of their life cycles—just as the people who live in or visit the watershed depend upon its cleanliness when swimming or wading.

Lack of streamflow and barriers to fish migration, discussed below, are identified by the Regional Water Quality Control Board as water quality impairments for a number of waterbodies in the watershed. Another important surface water quality issue is “constituents of emerging concern” (CECs), which include a wide range of chemicals, such as in pharmaceuticals and personal care products. Some of these chemicals have been found to disrupt normal hormone function in humans and aquatic organisms. Because CECs enter the environment primarily through wastewater discharges, this water quality issue is discussed in “2.5.3 Wastewater Quality.” 

Lack of Streamflow

For aquatic life and recreational uses, having no water in the stream can be more detrimental than having plentiful, but low quality water. Reaches 3 and 4 of the Ventura River are on the Section 303(d) list of impaired waterbodies for pumping and water diversion because the lack of water in these reaches is believed to interfere with the migration of the endangered southern California steelhead. Reach 4 includes the river’s “dry reach,” the widest and most porous part of the river where in dry years surface water often disappears underground after storm flows have passed. 

The extent to which water pumping and extractions influences whether certain reaches of the river and its tributaries go dry, and when, is an issue that needs more study. A historical ecology assessment of the river by the San Francisco Estuary Institute documented numerous historical records indicating that this reach of river has regularly gone dry, or exhibited intermittent flow, since at least the turn of the century (Beller et al. 2011). See “2.3.3 Groundwater Hydrology” and “2.3.1 Surface Water Hydrology” for a more detailed discussion about the factors that contribute to lack of streamflow in the river.

 The pumping and diversion impairments on the 303(d) list for Ventura River reaches 3 and 4 were officially addressed by USEPA in 2012-2013. In most cases, impairments on the 303(d) list can be addressed by TMDL regulations. However, TMDL regulations are used to limit the discharge of pollutants into water bodies. TMDLs cannot be used to establish flow criteria, alter water rights, or regulate surface or groundwater extraction. In California, only the State Water Board, through its Water Rights Division, has the authority to regulate surface flow volumes; fisheries agencies influence these decisions through Biological Opinions for projects that affect surface flows. 

There are several regulatory options for addressing 303(d)-listed impairments that cannot be dealt with using TMDLs, including moving the impairments to another category of the 303(d) list that is reserved for non-pollutant-related cases. Instead of pursuing one of these options, USEPA  issued a resolution (Ventura River TMDL – Resolution 2013-0005, USEPA 2013) that found (1) pumping and diversion in Reaches 3 and 4 contributes to nutrient- and algae-related impairments, (2) the Regional Board accounted for current flows (and thus current diversions and pumping) when designing nutrient limits in the Algae TMDL, and (3) other State and federal agencies have authorities to address other  potential impacts of pumping and water diversion within Reaches 3 and 4.

Barriers to Fish Migration

The Matilija Dam presents the greatest migration barrier in the watershed for the endangered southern California steelhead, effectively blocking access to perhaps as much as 50% of the steelhead’s prime spawning habitat in the upper reaches of Matilija Creek (USACE 2004). Barriers such as this are considered surface water quality impairments by the RWQCB because they impair the beneficial use of water by aquatic life. Matilija Reservoir and Matilija Creek below the reservoir are on the Section 303(d) list of impaired waterbodies for fish barriers. Efforts to remove the dam began in 1998 and are still underway. Developing environmentally acceptable and economically feasible solutions for what to do with the enormous amount of sediment and organic material behind the dam has been a key challenge of that effort. The RWQCB is scheduled to address this impairment by 2019. (See “2.6 Ecosystems” for a more in-depth discussion of Matilija Dam and fish passage barriers).

Contributions

Pollutants in local streams are contributed by a variety of sources. Potential sources of nutrients, for example, as identified by RWQCB–LA, include point sources such as urban runoff into storm drains, wastewater treatment plant effluent, and nonpoint sources such as inputs from agriculture, livestock, septic systems, groundwater, undeveloped open-space, wildlife, and atmospheric deposition (RWQCB – LA 2011). 

Contributions of pollutants from urban runoff are discussed below. See “2.5.3 Wastewater Quality” and “2.5.2 Groundwater Quality” for information about the contribution of these sources of water to surface water quality. 
Stormwater Runoff

The quality of water in the watershed’s streams and rivers when it isn’t raining—by far most days of the year—is much different than the quality of water during those rare days of rainfall. Water quality conditions change significantly when it rains because of stormwater runoff. 

Before stormwater runoff reaches streams or the river, it has the opportunity to come in contact with and transport many different types of pollutants. The quality of stormwater runoff and the nature of its pollutants can be highly variable, depending on land uses, geology, terrain, and other factors. Urban areas, agriculture, ranch lands, oil fields, and undeveloped open space all contribute runoff during storm events. Storm size and intensity also influence stormwater quality. 

Definition: Stormwater— Stormwater runoff is generated when precipitation from rain and snowmelt events flow over land or impervious surfaces in excess of what  percolates into the ground or is held in puddles. Stormwater that runs off surfaces such as horse corrals, paved streets, highways, or parking lots can carry with it pollutants such as oil, pesticides, sediment, trash, bacteria, and metals. The runoff can then drain directly into a local stream, lake, or the ocean. Often, the runoff drains into storm drains, which eventually drain untreated into a local waterbody. Stormwater draining from an MS4 urbanized area is now regulated as a point source.
Stormwater Contributions from Natural Landscapes

Large portions of the Ventura River watershed are natural, with hardly any direct influences of man-made activities. These portions are in the mountainous headwaters, e.g. Upper North Fork Matilija Creek, but also in the lower watershed. However, even those natural catchments produce dry weather and stormwater runoff with measureable and sometimes relatively high concentrations of the same water quality constituents that are causing water quality impairments in urbanized areas. Knowledge of natural background levels is important for defining pollution problems and for setting appropriate targets for remediating impaired water bodies. 

A study performed by the Southern California Coastal Water Research Partnership (Stein & Koon 2007) sampled dozens of natural sites in southern California, including Bear Creek, a tributary to North Fork Matilija Creek in the Ventura River watershed. Natural concentrations and loads of what may be considered pollutants (e.g. nutrients, bacteria, metals) varied greatly between watersheds, but were generally orders of magnitude lower than in developed watershed, with few exceptions (e.g. total suspended solids). However, in some cases water quality standards or other guidelines were frequently exceeded in natural watersheds. For instance, indicator bacteria during wet weather  routinely test over the water quality objectives. While natural contributions of pollutants should not be assumed to be negligible, more sampling data is needed to improve estimates of dry and wet weather background conditions for the Ventura River watershed.  

Urban Stormwater Runoff

The Ventura Countywide Stormwater Quality program regularly monitors the quality of stormwater in the watershed at two urban storm drains (“major outfall”), one in Meiners Oaks at Happy Valley Drain, and in Ojai at Fox Canyon Barranca; and one location in the Ventura River (“mass emission”) at Ojai Valley Sanitary District (above the district’s effluent discharge).
In dry weather, water quality results at the site monitored on Ventura River consistently meet applicable water quality objectives. These water quality objectives do not apply directly to the storm drain sites monitored, however, they are useful in understanding the water quality. High concentrations of chlorides and total dissolved solids are commonly seen in storm drains during dry weather when groundwater, high in dissolved salts, is the main source of flow. This is especially true when the area is served by well water. Elevated pH levels are commonly seen in the Happy Valley Drain, and it is currently unknown what may be causing this. Dry weather concentrations of indicator bacteria are frequently elevated in urban outfalls as well, as is commonly observed in southern California. 

In wet weather, some constituents frequently exceed water quality objectives at the mass emission station as well as the 2 major outfalls. Bacteria are always found in high quantities in stormwater, as is the case throughout California. Aluminum concentrations are also high in wet weather, primarily in the storm drain samples. Aluminum is a ubiquitous natural element in sediments throughout Ventura County geology and concentrations in soils routinely exceed 3% (30,000 μg/g). Sediments are mobilized during stormwater runoff events from urban, agriculture, and natural sources, including creek beds, resulting in concentrations of aluminum in excess of the 1,000 ug/l Basin Plan objective (a drinking water objective). Samples taken near Wheeler’s Gorge above the urbanized areas of the watershed show a total aluminum concentration of 19,000 ug/l, far over the drinking water objective applied to the river. In Fox Canyon Barranca the pesticides Chlorpyrifos and Malathion have been detected, though with less frequency. These pesticides do not have adopted water quality objectives in the Basin Plan, but were compared to the U.S. EPA national recommended water quality criterion for a better understanding. DEHP, a plasticizer used in many plastic products to make them softer, is detected occasionally in wet weather in Fox Canyon Barranca. It is thought that trash is a likely source of this pollutant. 
Runoff from Other Activities
During construction, rainfall could more easily mobilize sediments and pollutants from exposed soil and materials if special precautions are not put in place. Similarly pollutants from industries that are performing operations outdoors need to have management practices in place to prevent stormwater from washing pollutants into the river. The state has adopted 2 general permits to cover these activities and prescribe Storm Water Pollution Prevention Plan (SWPPP) be written and implemented to prevent polluted runoff. These permits are discussed in the regulations sections. In both cases no runoff is permitted in dry weather.

A Look at Key Waterbodies

San Antonio Creek Water Quality
San Antonio Creek drains the largest urban area in the watershed(the city of Ojai and adjacent unincorporated suburban development, home to residences, businesses, industries, golf courses, and many expansive landscapes. The population density immediately adjacent to much of San Antonio Creek is the highest of any tributary in the watershed. San Antonio Creek also drains the most intensively farmed area in the watershed(the Ojai Valley’s East End. Contaminants that make their way from these areas to the creek not only pollute the water in the creek, but also the water in the Ventura River all the way down to the sensitive fisheries in the Ventura River estuary at the coast. Nutrient pollution can contribute to algae blooms and the highest in-stream nutrient concentrations in the watershed are found in San Antonio Creek.

San Antonio Creek is on the 303(d) list of impaired waterbodies for bacteria, nitrogen, low dissolved oxygen, and total dissolved solids. 

Estuary Water Quality

The Ventura River Estuary is on the 303(d) list of impaired waterbodies due to algae, eutrophic conditions, low dissolved oxygen, trash, total coliform.
Regulations – Surface Water Quality

All watersheds in the nation are subject to the standards of the Clean Water Act, considered the cornerstone of water quality protection in the United States, and watersheds in California are also subject to water quality standards of the State of California. The implementation of these state and federal regulations is carried out through a variety of agencies and programs, outlined below.

Basin Plan

California Water Code establishes water quality policy for state and regional water resources. Each of the state’s 9 water quality control regions has developed regional water quality control plans to address water quality issues specific to that region. The Ventura River watershed is under the jurisdiction of the Los Angeles Regional Water Quality Control Board (RWQCB). 

The RWQCB’s water quality control plan, called the Basin Plan, was last completely updated in 1994 and is periodically amended as new water quality objectives and TMDLs are adopted. A more complete update is in progress. The Basin Plan revolves around a concept called “beneficial uses.” These are the resources, services, and qualities of aquatic systems that the regulations aim to protect. Beneficial uses include things like water supply; recreation; navigation; and preservation and enhancement of fish, wildlife, and other aquatic resources. Beneficial uses can be existing, potential, or intermittent uses. Once beneficial uses have been designated for various waterbodies, appropriate water quality objectives can be developed to protect those uses.

The Basin Plan explicitly identifies 23 different waterbodies in the watershed (including individual reaches of streams/rivers), assigns different beneficial uses to each of these waterbodies, and establishes water quality objectives for those waterbodies. (All waterbodies, even those not listed, actually come under the jurisdiction of the RWQCB per the Basin Plan and the “tributary rule”). 

Impairments and TMDL Regulations

While the RWQCB enforces state regulations, it also has the authority and responsibility to enforce the federal Clean Water Act. Section 303(d) of the Clean Water Act requires states to identify waters that do not meet water quality standards and to classify them by category. States must submit their lists to the USEPA for review and approval. These state-developed lists are known as Section 303(d) lists of impaired waterbodies.

Eleven waterbodies in the watershed are listed as “impaired” on the Section 303(d) list. Fourteen different types of impairments, listed in Table 2.5.1.2 (in order from the top to the bottom of the watershed), have been identified. 
Regulations called TMDLs, for Total Maximum Daily Loads, have either been developed or are scheduled to be developed to address these impairments. TMDLs outline the loading (pounds per day) or concentration (ppm) reductions of pollutant discharges that must be made by various public and private “responsible parties” in order to address particular water quality impairments. Responsible parties are directly involved with developing “Implementation Plans,” which are part of TMDLs and which describe how the reductions will be accomplished. TMDLs address both federal and state water quality requirements, so they require approval by the State Water Quality Control Board and the USEPA, with the RWQCB typically handling enforcement. 

	TMDL
	Responsible Parties
	Status

	Ventura River Estuary Trash TMDL
	City of Ventura, Ventura County, Ventura County Watershed Protection District, California Department of Food and Agriculture, Caltrans
	Adopted in 2008. Many improvements being implemented such as installation of trash excluders in the storm drains, increased trash collection in public places, education, and better enforcement of regulations.

	Algae, Eutrophic Conditions, and Nutrients TMDL for Ventura River and its Tributaries
	Ojai Valley Sanitary District, City of Ojai, City of Ventura, Ventura County, Ventura County Watershed Protection District, Caltrans, and agricultural dischargers (growers, horse, and livestock owners).
	Adopted in February 2013. 
Monitoring plans related to attainment of the TMDL targets are now under development by the various responsible parties.


Table 2.5.1.1 – Adopted TMDLs

	Waterbody
	Water Quality Impairment1
	TMDL2 & USEPA Approval Date

Actual or Estimated

	
	
	

	Matilija Reservoir
	Fish barriers (fish passage)
	2019

	Matilija Creek Reach 1:  Matilija Reservoir to confluence w/North Fork Matilija Creek  
Reach 2: Above Matilija Reservoir
	Fish barriers (fish passage)
	2019

	San Antonio Creek:  Tributary to Ventura River. Runs from East End of Ojai, along Creek Rd., to confluence with Ventura River, just above Casitas Springs
	Nitrogen 

Bacteria

Total Dissolved Solids
	Algae TMDL3 - 2/19/13

2021

2023

	Lake Casitas 
	Mercury
	2021

	Ventura River Reach 4: Camino Cielo Rd. below Matilija Dam  to confluence with Coyote Creek, just south of Foster Park
	Pumping

Water Diversion
	6/28/134
6/28/134

	Ventura River Reach 3:  Confluence with Coyote Creek, just south of Foster Park, to confluence with Weldon Canyon, just north of Cañada Larga
	Indicator Bacteria

Pumping

Water Diversion
	2021

6/28/134
6/28/134

	Ventura River Reach 2:
Weldon Canyon to Main St.
	Algae & Low Dissolved Oxygen


	Algae TMDL3 - 2/19/13



	Ventura River Reach 1: 
Main St. to Estuary
	
	

	Cañada Larga Creek: Tributary to Ventura River. Runs along Cañada Larga Rd. to confluence with Ventura River, south of wastewater treatment plant)
	Fecal Coliform

Total Dissolved Solids
	2019

2021

	Ventura River Estuary:
Main St. to Estuary
	Trash

Algae, Eutrophic Conditions Total Coliform
	Ventura River Trash TMDL - 2/27/08

Algae TMDL3 - 2/19/13

2019


Table 2.5.1.2 - Water Quality Impairments by Waterbody
1. Water quality impairment as listed under the Clean Water Act Section 303(d).

2. TMDL = Total Maximum Daily Load

3. Algae TMDL is short for: Algae, Eutrophic Conditions, and Nutrients TMDL for Ventura River and its Tributaries

4. In June 2013 the USEPA determined that the recently adopted Algae, Eutrophic Conditions, and Nutrients TMDL provides “equivalent protection of water quality in Reaches 3 and 4… Therefore, USEPA is not establishing separate TMDLs to address the pumping and water diversion impairment listings” (EPA Memo re: Resolution 2013-0005 (USEPA 2013). See additional discussion above in the “Lack of Streamflow” section.)
Discharge Permits & Waivers

All discharges, whether to land or water, are subject to regulation. The RWQCB oversees a variety of regulatory discharge permit programs for ensuring compliance with both federal and state water quality standards. The primary programs are summarized below.

National Pollutant Discharge Elimination System
National Pollutant Discharge Elimination System (NPDES) permits address federal laws (i.e., the Clean Water Act). Initially, NPDES permits focused on regulating more traditional point-source pollution, which originates from a definite source, such as industrial facilities, and discharges at a specific point. In 1987, an amendment to the Clean Water Act directed the NPDES program to address urban and stormwater runoff discharged into rivers, lakes, and along the coast from storm drains that are owned and managed by cities and counties. Urban and stormwater runoff contain pollutants from streets, parking lots, construction sites, homes, businesses, and many other sources.
NPDES discharges can be permitted with an individual permit or covered under a general permit. Individual permits are written to address the specific design and applicable water quality standards to an individual facility while general permits authorize a category of discharges within a geographical area (USEPA 2013a). 
Municipal Separate Storm Sewer Systems Permits
As part of the NPDES program, municipalities operating municipal separate storm sewer systems (MS4s) are required to obtain MS4 permits, which regulate stormwater discharges. MS4 NPDES permits are issued by the RWQCB and are usually issued to a group of co-permittees encompassing an entire metropolitan area. 
Ventura Countywide Stormwater Water Quality Program

[image: image25.jpg]



Educational Sign, Ventura Countywide Stormwater Quality Program

Ventura County’s MS4 permit includes 12 co-permittees: the cities of Camarillo, Fillmore, Moorpark, Ojai, Oxnard, Port Hueneme, Simi Valley, Santa Paula, Thousand Oaks, and Ventura; the County of Ventura; and the Ventura County Watershed Protection District. Collectively, these co-permittees form the Ventura Countywide Stormwater Quality Management Program (VCSQMP). The pollutants of concern in Ventura County, as outlined in the MS4 permit, include chloride, fecal indicator bacteria, conventional pollutants, metals, nitrogen, organic compounds, and pesticides. 

MS4 permits require the dischargers (co-permittees) to develop and implement programs that reduce the discharge of pollutants to the maximum extent practicable. The Ventura County Watershed Protection District is the “principal permittee,” and as such is responsible for overall coordination of the VCSQMP. Co-permittees work cooperatively on both water quality monitoring programs as well as programs to advance best management practices (BMPs). 
The VCSQMP elements include:

· Public outreach programs

· Programs to reduce pollutants in stormwater runoff from industrial and commercial facilities

· Planning and land development programs that ensure that stormwater quality impacts from new development and redevelopment are limited through site design measures, site-specific source control measures, low impact development strategies and treatment control measures

· Programs to reduce pollutants in runoff from construction sites during all construction phases.

· Programs to ensure good housekeeping for municipal operations
· Programs to reduce illicit storm drain connections and illicit discharges

· Water quality monitoring 

(VCWPD 2013e)

The VCSQMP produces and updates a Technical Guidance Manual, which outlines the selection, design, and maintenance of stormwater BMPs required for new development and redevelopment projects. 
Industrial Activities General Stormwater Permit

The EPA has identified specific types of industries whose outdoor activities have the potential to contribute to stormwater pollution. These industries include machinery manufacturing, auto dismantling, chemical products, and oil and gas extraction, among others. The SWRCB has required businesses engaged in these activities to obtain coverage under the Industrial Activities General Stormwater Permit. This general permit was recently revised with implementation required by July 2015.  On an individual basis, industries must use the best available technology specific to their activities, to reduce pollutants in their stormwater discharges. Facility operators are required under the permit to write and implement a Storm Water Pollution Prevention Plan (SWPPP) specific to their operations, and perform limited monitoring of stormwater runoff from their facility. Facilities that do not have exposure to stormwater can file a non-exposure exclusion and be relieved of many of the permit requirements.   
Construction Activities General Stormwater Permit

Construction activity resulting in a land disturbance of 1 acre or more, or less than 1 acre but part of a larger common plan of development or sale, must obtain the Construction Activities Storm Water General Permit (2009-0009-DWQ Permit). Construction activity includes clearing, grading, excavation, stockpiling, and reconstruction of existing facilities involving removal and replacement. Construction activity does not include routine maintenance such as maintenance of original line and grade, hydraulic capacity, or original purpose of the facility.
To obtain coverage under this General Permit, dischargers shall electronically file the Permit Registration Documents (PRDs), which includes a Notice of Intent (NOI), Storm Water Pollution Prevention Plan (SWPPP), and other compliance-related documents required. A major requirement of the Construction General Permit is that operator(s) of the construction activity prepare and implement a stormwater pollution prevention plan (SWPPP) to reduce the pollutants in stormwater discharged from the construction site, including mud tracked offsite by vehicles. The SWPPP will identify the potential sources of pollutants and the best management practices that will be in place to prevent their discharge. 
Waste Discharge Requirements
The Waste Discharge Requirements (WDR) address state regulations (i.e., the Porter-Cologne Water Quality Control Act). WDRs require dischargers to implement self-monitoring programs for their discharges and submit compliance reports to the RWQCB. Since the state has the delegated authority to implement the federal NPDES permit program, NPDES and waste discharge requirements are commonly combined into 1 permit.

Nonpoint Source Discharge Regulation

The RWQCB regulates nonpoint source discharges in 1 of 3 ways: waste-discharge requirements, conditional waivers, and waivers. The RWQCBs in charge of enforcing state and federal water quality standards historically waived the waste-discharge requirements for irrigated farms, however, a 1999 state law banned that practice, requiring that all such blanket waivers expire on Jan. 1, 2003, and directing the state’s 9 regional boards to come up with an alternative (FBVC 2013). 
Conditional Waiver for Agriculture

In 2005, the Los Angeles Regional Water Quality Control Board adopted a Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated Lands within the Los Angeles Region. Known informally as the “Conditional Waiver” program, it requires the owners of irrigated farmland to measure and control discharges from their property, including irrigation return flows, flows from tile drains, and stormwater runoff. These discharges can affect water quality by transporting nutrients, pesticides, sediment, salts, and other pollutants from cultivated fields into surface waters. The Conditional Waiver allows individual landowners and growers to comply with its provisions as individuals or by working collectively as a “discharger group.” 
Given the high cost and complexity of obtaining individual discharge permits, the Farm Bureau of Ventura County enlisted the cooperation of other agricultural organizations, water districts, and individuals to form VCAILG (Ventura County Agricultural Irrigated Lands Group), which is intended to act as 1 unified discharger group for those agricultural landowners and growers who agreed to join. The RWQCB approved the plan in 2006. 

The Farm Bureau of Ventura County administers the program on behalf of VCAILGs members. A 7-member VCAILG Executive Committee develops the proposed program budget each year and recommends policy. Budget and policy recommendations are reviewed and approved by a 20-member Steering Committee consisting primarily of growers.

Through the Conditional Waiver program, landowners and growers are asked to provide VCAILG with information on their management practices, to participate in education efforts, and to implement best management practices to reduce or eliminate contaminated discharges. The Conditional Waiver program also performs water quality monitoring and reporting. (The preceding description is largely from the Farm Bureau of Ventura County’s website (FBVC 2013).)

The RWQCB discharge permits and waivers in the watershed are summarized in Table 2.5.1.3.

	#
	Entity
	Permit/Waiver

	Stormwater

	1
	Ventura County Watershed Protection District, County of Ventura, the 10 cities in Ventura County
	NPDES (MS4) Permit



	16
	Any construction activity causing 1 acre or more of soil disturbance
	General Construction Stormwater NPDES Permit

	31
	Industrial facilities meeting the statewide industrial stormwater permit’s Attachment 1 Eligibility Criteria
	General Industrial Stormwater NPDES Permit

	Non-Stormwater

	1
	Ojai Valley Sanitary District 
	NPDES Permit

	1
	Casitas Municipal Water District
	NPDES Permit

	1
	City of Ventura
	NPDES Permit

	1
	Golden State Water Company
	NPDES Permit

	1
	County of Ventura 
	NPDES Permit

	1
	Ventura River County Water District
	NPDES Permit

	18
	Various individuals and businesses
	Individual or General Waste Discharge Requirements (Non-NPDES)

	Waivers

	1
	Ventura County Agricultural Irrigated Lands Group (owners and operators of agricultural lands working together as a “discharger group”)
	Conditional Agricultural Waiver




Table 2.5.1.3 – Discharge Permits and Waivers

Data Source: Birosik 2013

Hazardous Materials Program

The release of hazardous materials can threaten surface water and groundwater quality. The Ventura County Certified Unified Program Agency (CUPA) Hazardous Materials Program, which is administered by the Ventura County Environmental Health Division (EHD), provides regulatory oversight for the following 6 statewide environmental programs: Hazardous Waste, Hazardous Materials Business Plan, California Accidental Release Prevention Program, Underground Hazardous Materials Storage Tanks, Aboveground Petroleum Storage Tanks/Spill Control and Countermeasure Plans, and Onsite Hazardous Waste Treatment/Tiered Permit.

CUPA facilitates compliance with state and federal hazardous materials laws and regulations, county ordinance code, and local policies through routine and follow-up inspections, educational guidance, and enforcement actions. CUPA also is involved with hazardous materials emergency response, investigation of illegal disposal of hazardous waste, and public complaints (Casitas 2011a).
Surface Water Quality Monitoring 

Water quality is routinely monitored by a number of agencies and organizations, as well private well owners in the Ventura River watershed. The location, frequency, and constituents tested for are different depending upon the purpose of the monitoring. Figure 2.5.1.2 illustrates the locations of the most significant ongoing, current water quality monitoring programs. 
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Figure 2.5.1.2 – Surface Water Quality Sampling Locations
Gaps in Data/Information
While considerable surface water quality monitoring is conducted in the watershed, and the results of this monitoring are provided in annual reports, most of these reports assume a fairly high level of technical sophistication. The “data” are often not made available as “information” comprehensible to the general public. Importantly, there is limited “big picture” analysis of the findings of the mandated water quality monitoring(such as what the risks are of elevated levels of a given constituent, assessing trends over time and regionally, potential sources of contaminants, or cause/effect relationships.

A more precise understanding of the relative amount of nutrients contributed by the various natural and anthropogenic sources in the watershed is needed. The Algae TMDL source assessment, based on “best available data,” did an imperfect job of quantifying the various contributions. For example, estimates of how much nitrogen and phosphorus are deposited by different activities on the land do not automatically or routinely translate into how much ends up in streams or the river. A more robust source assessment could better help stakeholders address the true problem, and possibly reduce regulatory compliance costs where they may be inappropriate.

One of the waterbodies in the watershed that sees relatively frequent body contact, and often by children, is the Ventura River estuary. Although Channelkeeper began monitoring for indicator bacteria in the estuary in 2008, monitoring for indicator bacteria has historically been limited and intermittent. Other monitoring programs do not monitor the estuary for bacteria. Further studies that can identify the different species contributing E. coli to the river and estuary will help identify the anthropogenic sources of bacteria that should be controlled. 

2.5.2 Groundwater Quality

Groundwater supplies a significant percentage of the water used for drinking and irrigation in the watershed, and is the source of much of the streamflow for most of the year except in very wet years. The quality of groundwater is important for drinking, irrigation, aquatic ecosystem health, and other uses. See “2.3.3 Groundwater Hydrology” for a description of the four important groundwater basins in the watershed.

Groundwater in the watershed is generally of good enough quality for drinking and irrigating, though a few parameters must be regularly watched, and water from some wells must be blended with water from other sources to meet drinking water quality standards. The quality of the watershed’s groundwater is greatly influenced by the quality and quantity of surface water runoff that recharges the groundwater basins, as well as by the natural interaction of groundwater with the sediments in the surrounding geologic formations. Other factors that can influence groundwater quality include the type and intensity of land uses overlying groundwater basins, use and density of septic systems, well depth, and age of groundwater. Because most of the watershed’s aquifers are unconfined, groundwater is more vulnerable to contamination from surface pollution than in confined aquifers.
Nitrate is the primary groundwater quality concern in the watershed. Total dissolved solids (TDS) are also elevated in groundwater in much of the watershed and chloride and boron are also sometimes found in elevated concentrations. Elevated concentrations of these constituents can impact agricultural operations and are monitored by agricultural water users. Sulfate, which can affect the taste and odor of water, tends to be high in certain areas. Many of the constituents that are elevated in groundwater, such as boron and sulfate, are naturally occurring from surrounding geology. In the lower watershed, where there significant oil, gas, and other industrial land uses have existed for decades, potential chemical contamination presents concerns that need further investigation. 

Regional groundwater quality has been analyzed less frequently and at fewer locations than surface water quality, so less information is available about its quality, trends, and influences. Most of the groundwater quality monitoring is done by water suppliers, who test for compliance with drinking water standards. In addition, the Ventura County Watershed Protection District performs annual monitoring of about 15 wells in the watershed, in each of the four groundwater basins. Sampling is not required of private domestic wells or other unregulated water systems, so water quality data from most wells in the watershed are not publicly available. Less groundwater quality data are available for the Lower Ventura River groundwater basin than in the other basins: There are no drinking water supply wells in this basin and very few irrigation wells, therefore very little regular monitoring for drinking water standards. (See  “Groundwater Quality Monitoring” later in this section  for more information about monitoring.) 
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Groundwater Well, Upper Ventura River Floodplain

After withdrawal, local water suppliers filter, disinfect, and sometimes blend groundwater with water from Lake Casitas before delivering it to consumers.
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Figure 2.5.2.1– Groundwater Basins Map

Regulations – Groundwater Quality

Drinking Water Standards

Groundwater quality is generally defined in terms of drinking water quality standards. As described in “2.5.5 Drinking Water Quality,” drinking water standards are set at levels necessary to protect the public from acute and chronic health risks associated with consuming contaminants in drinking water supplies. These limits are known as maximum contaminant levels (MCLs). MCLs are set by the California Department of Public Health (CDPH) and are found in Title 22 of the California Code of Regulations (CCR). Primary MCLs address health concerns. Esthetics such as taste and odor are addressed by secondary MCLs, or SMCLs (CDPH 2013). For some constituents, such as chloride, sulfate, and total dissolved solids, CDPH defines a “recommended” and an “upper” SMCL.
In order to be certified as a permanent domestic or municipal water supply, water from wells located in Ventura County must meet these federal and state standards (VCWPD 2012). Authority for implementing these drinking water standards is designated to the Ventura County Environmental Health Division for systems with up to 14 service connections, and to the CDPH for systems with greater than 14 connections.

Definitions: MCL—Maximum Contaminant Level. Enforceable drinking water quality standards.

SMCL—Secondary Maximum Contaminant Level. Non-mandatory water quality standards related to esthetic factors, such as taste, staining, and color.

Basin Plan

The Regional Water Quality Control Board’s Basin Plan also establishes groundwater quality objectives that are applicable to the watershed. The objectives in the Basin Plan are intended to protect the public health and welfare and to maintain or enhance water quality in relation to the designated existing and potential beneficial uses of the water (RWQCB-LA 1994). The Basin Plan is discussed in more detail in “2.5.1 Surface Water Quality.”

	Table 2.5.2.1 Basin Plan Groundwater Quality Objectives

	Groundwater Basin
	Bacteria
(ml*)
	Nitrogen as N
(mg/L)
	TDS
(mg/L)
	Sulfate
(mg/L)
	Chloride
(mg/L)
	Boron
(mg/L)

	Upper Ojai Basin

	W. of Sulphur Mountain Road
	1.1/100
	10
	1,000
	300
	200
	1.0

	Central area
	1.1/100
	10
	700
	50
	100
	1.0

	Sisar area
	1.1/100
	10
	700
	250
	100
	0.5

	Ojai Valley Basin

	W. of San Antonio-Senior Canyon Creeks
	1.1/100
	10
	1,000
	300
	200
	0.5

	E. of San Antonio-Senior Canyon Creeks
	1.1/100
	10
	700
	200
	50
	

	Upper & Lower Ventura River Basins

	Upper Ventura River area
	1.1/100
	10
	800
	300
	100
	0.5

	San Antonio Creek area
	1.1/100
	10
	1,000
	300
	100
	0.5

	Lower Ventura River area
	1.1/100
	10
	1,500
	500
	300
	1.5


*In groundwaters used for domestic or municipal supply the concentration of coliform organisms over any seven-day period shall be less than 1.1/100 ml. 

Source: Basin Plan (RWQCB-LA 1994)
Septic System Regulations

Refer to “2.5.3 Wastewater Quality” for an overview of the regulations in place to prevent septic systems from polluting groundwater. 

Water Quality by Basin

Three of the watershed’s four groundwater basins—Upper Ojai, Ojai Valley, and Upper Ventura River—are actively used for irrigation and drinking water. Each basin has somewhat different quality characteristics and concerns, based largely on geology, land use, and overlying hydrology, but the water is generally suitable for use. 

The fourth groundwater basin—Lower Ventura River—is not used for drinking water and is minimally used for agricultural irrigation. This aquifer is naturally brackish in nature. In addition, it is located under the watershed’s most industrialized area. Data on the overall impact of these current and historic industries on groundwater quality is limited.

Table 2.5.2.1 provides an at-a-glance look at which basins have wells that have tested over the MCL or SMCL standards for a few key water quality constituents. The highest percentage of exceedances has been recorded for TDS. The lowest percentage of exceedances has been recorded for boron and chloride. While nitrate had a low percentage of exceedances, they did apply to public health standards (MCL), which require more scrutiny than the secondary standards. Many of the constituents that are high in the watershed’s groundwater—including manganese, iron, sulfate, and boron—are naturally occurring because of the surrounding geology.

More detailed information, including findings from local water quality monitoring, is provided in the sections that follow. 

	Table 2.5.2.2 – Number of Monitoring Wells with Results Above MCLs Between 1953-2013

	
	Nitrate as NO3
	Chloride
	TDS
	Manganese
	Iron
	Sulfate
	Boron

	
	number of exceedances / number of samples in the dataset (% exceedances)

	Lower Ventura River Basin
	0/13 (0%)
	5/23 (22%)
	23/23 (100%)
	16/22 
(73%)
	14/22
(64%)
	22/23 (96%)
	4/20 
(20%)

	Upper Ventura River Basin
	27/307 (9%)
	0/261 (0%)
	301/342 (88%)
	17/210 
(8%)
	33/145 (23%)
	88/250 (35%)
	4/203 (2%)

	Ojai Valley Basin
	14/399 (4%)
	14/335 (4%)
	409/450 (91%)
	79/191 (41%)
	63/184 (34%)
	39/328 (12%)
	1/204 (1%)

	Upper Ojai Basin
	5/67 (8%)
	0/64 (0%)
	43/97 (44%)
	16/32 
(50%)
	13/31
(42%)
	7/61
(12%)
	0/36
(0%)

	Drinking Water Quality Maximum Contaminant Levels

	MCL* Standard
	45 mg/L
	
	
	
	
	
	

	SMCL** Standard
	
	250-500
mg/L
	500-1,000 mg/L
	.05 mg/L
	0.30 mg/L
	250-500 mg/L
	

	Notification Level***
	
	
	
	
	
	
	1 mg/L


This table indicates the number of samples taken (denominator) and of those, the number that exceeded the MCL or SMCL. Where an SMCL consists of a range, the lower number was used to calculate exceedances.

*MCL—Maximum Contaminant Level; ** SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste). ***Notification levels are health-based advisory levels for chemicals in drinking water that lack MCL. Some SMCL’s values have a recommended lower and upper range. 

Source: Ventura County Watershed Protection District’s groundwater monitoring data (2013f)

Nitrate

As is the case across California (CDWR 2003), nitrate appears as a groundwater contaminant in the Ventura River watershed, and is the only contaminant of concern with regard to drinking water quality. Nitrate concentrations in some areas exceed MCL or SMCL standards, particularly in the Upper Ventura River Basin and the Ojai Valley Basin. This is illustrated in Figure 2.5.2.2 and Table 2.5.2.3. A few wells in these basins regularly test over the drinking water quality standard (45 mg/L as NO3 - nitrate, or 10 mg/L as N - nitrogen), and other wells in these basins occasionally test near the standard (SWRCB 2014a). Water suppliers using these wells blend the high-nitrate water with cleaner sources. 
Nitrate is a nutrient that is naturally present at low concentrations in groundwater. Other than natural sources, surface water recharge, septic systems, and fertilizers and manure that migrate to groundwater via infiltration are also causes of elevated nitrate concentrations in groundwater (RWQCB 2012).
Nitrate can affect biological activity in aquifers and in surface waterbodies that receive groundwater discharge. High concentrations of nitrate in drinking water can adversely affect human health, particularly the health of infants (Montrella and Belitz 2009). Nitrate poisoning in infants is commonly referred to as “blue baby syndrome.” See “2.5.3 Wastewater Quality” for a discussion on septic systems and their contribution to groundwater quality.

The drinking water regulatory benchmark for nitrate, called the maximum contaminant level (MCL), is 45 mg/L (as NO3 - nitrate), which is equivalent to 10 mg/L (as N - nitrogen). If nitrate levels in public drinking water supplies exceed the MCL standard, mitigation measures must be employed by water suppliers to ensure a safe supply of drinking water. 

	Table 2.5.2.3 - Nitrate (as NO3) by Groundwater Basin (mg/L)

	MCL = 45 mg/L as NO3
	Average
	Median
	Range
	# of Exeedances
	# of Samples
	Date Range

	Upper Ojai Basin
	16.86
	12.20
	0–57.70
	5
	67
	1961-2012

	Ojai Valley Basin
	20.72
	18.70
	0–67.00
	14
	399
	1953-2012

	Upper Ventura River Basin
	15.27
	8.10
	0–102.00
	27
	307
	1967-2012

	Lower Ventura River Basin*
	0.93
	0.00
	0–13.00
	0
	13
	1991-2012


MCL—Maximum Contaminant Level

Source: Ventura County Watershed Protection District groundwater monitoring data (2013f)
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Figure 2.5.2.2– Groundwater Nitrate Compared with Precipitation, Mira Monte Well

x-axis = time, y-axis = nitrate mg/l (as nitrate - NO3). This chart corroborates USGS findings that the occurrence of high nitrate concentrations in shallow and younger groundwater indicates surficial or near-surface sources of nitrate. 
Source: Kear Groundwater 2013

Total Dissolved Solids and Salts

Total dissolved solids (TDS) is a measure of all the dissolved substances in water, which includes inorganic salts as well as a small amount of organic matter. Common inorganic salts in water include calcium, magnesium, potassium, and sodium (cations), and carbonates, nitrates, bicarbonates, chlorides, and sulfates (anions). 

The water quality guideline for TDS ranges from 500 mg/L to 1,000 mg/L. This is a non-mandatory secondary maximum contaminant level (SMCL). For growers of subtropical fruit trees (citrus and avocado) in the watershed, the Ventura County Farm Advisor recommends levels less than 1,000 mg/L in irrigation water (Faber 2013).

TDS tends to be elevated in the watershed’s groundwater basins, as it does in surrounding watersheds (Burton et al 2011). The Lower Ventura River Basin tends to have the highest TDS. This correlates to the high TDS measured in surface water: Cañada Larga Creek has the highest TDS of the watershed’s streams (Leydecker & Grabowsky 2006). 

	Table 2.5.2.4 - Total Dissolved Solids by Groundwater Basin ( mg/L)

	SMCL = 500–1,000 mg/L
	Average
	Median
	Range
	# of Exceedances*
	# of Samples
	Date Range

	Upper Ojai Basin
	545
	449
	189–1,250
	43
	97
	1961-2012

	Ojai Valley Basin
	717
	670
	100–2,960
	409
	450
	1953-2012

	Upper Ventura River Basin
	704
	657
	285–5,040
	301
	342
	1967-2013

	Lower Ventura River Basin*
	1,577
	1,130
	963–3,650
	23
	23
	1991-2012


*The lower number of the SMCL range was used to calculate exceedances.

SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste) 

Sources: Ventura County Watershed Protection District (WPD) database (2013f)

The causes of high TDS in groundwater can be both natural and the result of human activities. Groundwater in the Ventura River watershed tends to have relatively high TDS naturally because of the high and readily dissolved mineral content of the rock in groundwater basins. In general, the older the groundwater the longer water sits in contact with the marine sediments in the basins, and the higher the conductivity(a measure of TDS(tends to be (Leydecker & Grabowsky 2006). In addition, the streams with the highest conductivity in the watershed (Cañada Larga Creek, Lion Canyon Creek, and San Antonio Creek) drain down either side of Sulphur Mountain, a rich source of inorganic salts. 

High TDS indicates hard water, which can affect taste, odor, and color, and cause corrosion, staining, and scaling on plumbing fixtures. Many users of groundwater “soften” the water to avoid some of these problems. For growers, high TDS is a concern because it reduces the ability of plant roots to extract sufficient water from the salty solution, and can quickly clog sprinklers, drippers and irrigation emitters. Growers in the watershed rely on winter rains to leach the soil of built up salts, but when there are no significant winter rains, they must sometimes leach the soil with a volume of water in excess of the plant need to help reduce the concentration of salts (Faber 2013a). 
Sulfate

Sulfate is a naturally occurring mineral in water. High concentrations of sulfur may be attributed to the presence of Miocene and Pliocene marine sediments from the surrounding mountains (Burton et al 2011). The Monterey Shale Formation, a geologic feature predominant in the Sulphur Mountain area of the watershed, is naturally rich in salts, such as magnesium sulfate (epsom salt), that can be dissolved out of the rock by flowing water. It has been speculated by researchers studying the “saltiness” of the Malibu Creek that the Monterey Formation found in its northern headwaters could be contributing significant concentrations of sulfate the creek (Orton 2013). It is possible that this formation is similarly contributing to the high sulfate levels found in the Lower Ventura River Basin. 

High concentrations of sulfate in water can cause scale buildup in water pipes, may be associated with a bitter taste, and can cause diarrhea.

	Table 2.5.2.5 - Sulfate by Groundwater Basin (mg/L)

	SMCL = 250–500 mg/L
	Average
	Median
	Range
	# of Exceedances*
	# of Samples
	Date Range

	Upper Ojai Basin
	101.3
	59.0
	1.0–412.0
	7
	61
	1961-2012

	Ojai Valley Basin
	202.6
	204.0
	0–480.0
	39
	328
	1953-2012

	Upper Ventura River Basin
	247.5
	230.0
	2.0–2,940.0
	88
	255
	1967-2013

	Lower Ventura River Basin*
	524.0
	358.5
	310.0–1,470.0
	22
	23
	1989-2012


*The lower number of the SMCL range was used to calculate exceedances.

SMCL—Secondary Maximum Contaminant Level (esthetic issues such as taste) 

Source: Ventura County Watershed Protection District (WPD) database (2013f)

Brownfields

Brownfields are properties whose reuse, redevelopment, or expansion is hindered by real or perceived environmental contamination. They can be large or small, vacant or developed, abandoned or occupied. Brownfield sites commonly sit idle, or cannot be sold, until contamination concerns are resolved. However, the costs of doing so can be prohibitive. 
The Ventura Oil Field was discovered in the early 1900s; by the late 1920s 113 oil wells were in production in the Avenue area on the city of Ventura’s Westside; by the late 1930s the area was densely occupied with oil wells and related facilities. Oil-related industries and service companies located in the area in support of the growing oil industry and as the Westside became more industrially developed, other industries also gravitated to the area. 
By the 1990s, much of the oil and supporting industry had left the Westside area, leaving behind many industrial facilities and the perception that these sites could be contaminated. Today, there are an estimated 30 brownfields in the Ventura Avenue area on the city of Ventura’s Westside (City of San Buenaventura 2005). The contaminants potentially associated with these industries include toxic metals, petroleum solvents, chlorinated solvents, semi-volatile hydrocarbons, polychlorinated biphenyls (PCBs), and caustics and acids (WCEE 2001).

Groundwater monitoring is occurring at a few sites on the Westside as a part of remedying violations, and these records are available on the State’s GeoTracker GAMA website. However, reports that clearly assess the threat to groundwater or surface water quality from these sites were not found. 

One of the actions identified in the City of Ventura’s General Plan addresses the brownfields on the Westside: 

“Action 7.26: Seek funding for cleanup of sites within the Brownfield Assessment Demonstration Pilot Program and other contaminated areas in West Ventura.”

—2005 Ventura General Plan (City of San Buenaventura 2005)

Groundwater Quality Monitoring

What follows is a summary of the ongoing groundwater quality monitoring programs in the watershed, as well as an important focused analysis of groundwater quality that was conducted in the region by the USGS. In addition, groundwater quality monitoring is required of property owners subject to violation-related cleanup requirements; this monitoring is overseen by the Regional Water Quality Control Board or the Ventura County Environmental Health Division.

Public Water Suppliers

Public supply wells in California are required by law to be sampled for inorganic, organic, radiological, and microbiological constituents on a routine basis. These data are submitted to the California Department of Public Health, and integrated into the State’s GeoTracker GAMA database. In addition, water suppliers are required to prepare for their customers annual water quality consumer confidence reports, which contain information on the quality of their water supply sources. These reports can be found on the water suppliers’ websites. 

Ventura County Watershed Protection District

The Ventura County Watershed Protection District (VCWPD), Groundwater Section, performs groundwater quality monitoring once per year in approximately 15 wells within the watershed, including approximately 7 to 8 in the Ojai Valley Basin, 4 to 5 wells in the Upper Ojai Basin, 2 to 6 wells in the Upper Ventura River Basin, and 1 to 3 in the Lower Ventura River Basin. 

Wells are typically sampled in August through December. The VCWPD also monitors groundwater levels four times per year. Most of the wells monitored are privately owned. Regular monitoring in the Ventura River watershed began in 2005, though some records go back to the 1950s.

All samples are analyzed for general minerals and irrigation suitability. Title 22 metals and gross alpha particles are analyzed on select samples. Bacteria, inorganic chemicals, and a couple of additional tests that are normally part of the drinking water testing series are not included in this monitoring. Results and maps of wells are published VCWPD’s Groundwater Section Annual Report.

OBGMA

The Ojai Basin Groundwater Management Agency (OBGMA) works with VCWPD to make wells in the basin available for the district’s groundwater quality monitoring. Data from the monitoring are included in OBGMA’s annual report.

USGS GAMA Study

In 2007, the USGS conducted groundwater sampling in the Ventura River watershed for a wide range of constituents, such as volatile organic compounds, pesticides, wastewater indicators, trace elements, major and minor ions, isotopic constituents and noble gases, nutrients, and other water quality indicators. 

This sampling was done as part of California’s Groundwater Ambient Monitoring and Assessment (GAMA) Priority Basin Project (PBP) program. GAMA’s PBP is a statewide, comprehensive assessment of groundwater quality designed to help better understand and identify risks to groundwater resources. The Ventura River watershed was included in the Santa Clara River Valley (SCRV) study unit, one of the groundwater areas evaluated by the PBP.
Only four wells in the watershed were analyzed as part of this study, but it does represent the most comprehensive analysis of groundwater quality data in the watershed in recent years. The wells were sampled from April through June 2007. Figure xxx illustrates the location of the wells included in the study.

Most constituents that were detected were reported at concentrations below the California Department of Public Health’s drinking water quality standards (called primary maximum contaminant levels, or MCLs; and secondary maximum contaminant levels, or SMCLs). Concentrations of nitrate were reported above the primary MCL; manganese and TDS were above their respective SMCL (USGS, 2004a). Interpretive reports of the GAMA results for the Santa Clara River Valley Study Unit provide useful information on the factors that affect the different constituents detected, and allows a comparison of groundwater quality in the neighboring Santa Clara River watershed (Burton et al 2011; Montrella and Belitz 2009). 

Gaps in Data/Information

The following data/information gaps have been identified with regard to groundwater quality.

There is a lack of monitored wells in the Lower Ventura River basin compared with other basins.

There is also a lack of data and analysis on the pollutants, extent of contamination, and risk to groundwater quality in the Lower Ventura River Basin contributed by the oil extraction and industrial land uses that have occurred, and are still occurring, over and upslope from that basin.

The constituents monitored most frequently in groundwater versus those monitored most frequently in surface water are often quite different (different regulations, different agencies in charge). This makes it challenging to correlate contributions from groundwater to surface water (or vice versa) of various pollutants.

Although groundwater is sampled annually by the Ventura County Watershed Protection District, there is limited analysis of the findings of those data, including trends over time, correlation with nearby surface water quality, or identification of potential sources of groundwater constituents of concern. 
2.5.3 Wastewater Quality
In the Ventura River watershed, there are two primary means of treating wastewater: centralized sewer systems and decentralized, onsite wastewater treatment systems, such as septic systems and graywater systems. These two system types utilize different treatment processes (except that both depend upon microbes for decomposition), release treated effluent in different locations, and are subject to different regulations. Wastewater from sewer systems is treated at a centralized wastewater treatment plant and subsequently released into surface waters, whereas onsite wastewater treatment systems (OWTS), as the name implies, treat wastewater onsite and typically release effluent into the soil and groundwater. Graywater systems can reduce the flow of wastewater to either the central wastewater treatment plant or the onsite treatment system by using this non-potable supply for landscape irrigation.
Wastewater can potentially affect water quality in the watershed through sewer system leaks and spills, through the quality and impact of treated effluent on receiving waters, and from improperly functioning septic systems. In the Ventura River watershed, stormwater drains into a separate system of channels and is not part of the wastewater flows.
Figure 2.5.3.1 shows the general areas where sewer systems and septic systems are located in the watershed. 
Definition: Wastewater—Wastewater includes any combination of water, soap, food scraps, and human excrement that is flushed down toilets, sinks, and shower drains. Wastewater can contain a wide variety of constituents of concern to water quality, including pathogens, bacteria, nutrients, pharmaceuticals, perfumes, toxic chemicals, and many other products. 

Wastewater includes both “blackwater” and “graywater.” Blackwater refers to wastewater from toilets; graywater refers to all used household water except blackwater. 
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Figure 2.5.3.1 – Sewer and Septic Systems Map

Sewer Systems

Sewer systems transport and treat the sewage from homes and commercial buildings. There are two separate sewer systems in the watershed: one operated by the Ojai Valley Sanitary District (OVSD) and one by the City of Ventura’s department (Ventura Water). OVSD covers the largest service area in the watershed, including most of the Ojai Valley, Meiners Oaks, and Casitas Springs. OVSD serves a population of about 23,000 people at roughly 8,500 different locations via 120 miles of sewer pipeline. Wastewater is treated at OVSD’s treatment plant near Foster Park before being released into lower Ventura River (Palmer 2013). 
Ventura Water provides sewer services to most properties within the City’s jurisdiction in the watershed, which comprises about 3,500 accounts that serve an estimated population of 10,500 people (Barajas 2013). The wastewater produced in Ventura Water’s jurisdiction is transported outside of the watershed to the Ventura Water Reclamation Facility, located in Ventura Harbor. Both OVSD’s and Ventura Water’s treatment plants are publicly owned treatment works, commonly referred to as POTWs.
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Figure 2.5.3.2 – Ojai Valley Sanitary District Wastewater Treatment Plant

The Ojai Valley Sanitary District’s (OVSD) treatment plant is the facility immediately adjacent to the Ventura River. Located next to OVSD’s plant is the City of Ventura’s North Avenue Treatment Plant, which treats freshwater from the river.
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Ojai Valley Sanitary District Treatment Processes

1) Clarifier, 2) Biosolids, 3) Ultraviolet Light Treatment, 4) Biosolids Composting 

The Ojai Valley Sanitary District operates a state-of-the-art treatment system. The process includes biological treatment of the wastewater, removing harmful ammonia and other constituents. Ammonia is converted, through a natural nitrogen cycle, to nitrogen gas and returned to the atmosphere. Wastewater is then filtered and treated with ultraviolet (UV) light to kill all the bacteria. For comparison, nitrates in drinking water are required to be below 10 parts per million (ppm); the water from the treatment plant is below 3 ppm when it is discharged back into the river (Palmer 2014).

Two smaller wastewater treatment plants can be found in the east end of the Ojai Valley. Thacher School, a private school on the east end of the Ojai Valley, has a 40,000 gallon per day (gpd) capacity treatment plant and an average dry season flow of 16,926 gpd (RWQCB-LA 2007). Ojai Valley School’s Upper Campus, another privately owned and operated school located on Reeves Road, has a capacity of 19,500 gpd and operates an average dry season flow of 11,000 gpd. Both of these privately owned and operated systems disperse treated effluent underground (RWQCB-LA 2011a).
	Table 2.5.3.1 – Sewer Statistics

	
	Ojai Valley 
Sanitary District
	Ventura Water

	
	
	In the watershed
	Total

	Population Served
	23,000
	10,500
	109,000

	Miles of Sewer Pipeline 
(excluding private lateral lines)
	120
	22
	300

	Average Influent 
(million gallons/ day (mgd))
	1.6
	1.3 - 4.5*
	8.5

	Plant Capacity (mgd)
	3.0
	n/a
	14

	Pretreatment Program** Locations
	80
	131
	718


Source: Palmer 2013; Barajas, Landis, Pfeifer, Rungren & Waln 2013

* 
1.3 mgd is calculated based on land use (Impact Sciences 2011), and 4.5 mgd is estimated by Ventura Water representatives.

** 
Pretreatment programs are described below under Regulations – Sewer Systems.
Leaks and Spills
Both OVSD and Ventura Water utilize “separate sewer systems,” which means that stormwater and wastewater flow through separate channels. Many sewer systems in the U.S. are “combined sewer systems,” which tend to encounter more problems during the rainy season when increased volumes of stormwater can put sewer systems significantly over capacity, causing burst pipes and flooding. However, during dry weather, a combined system has the advantage of being able to fully treat urban runoff at the receiving treatment plant.
One of the important benefits of keeping stormwater separate from wastewater is that the stormwater remains available as a resource for groundwater recharge and in-stream flow. Even with separate sewer systems, there is still the potential for stormwater and groundwater to enter the sewer system through leaky pipes, lateral lines, and manhole covers, primarily during the rainy season. Infiltration of freshwater accounts, in part, for the seasonal variation in the amount of influent that enters sewer systems.
As shown in Table 2.5.3.1, OVSD’s average annual daily flow is 1.6 mgd measured over the course of a year. Seasonal flows can be quite variable. In the dry season, average flows can be as low as 1.5 mgd. During the rainy season, when groundwater levels are high and infiltration is common, influent into the treatment plant ranges from 2.0 mgd up to 4 or 5 mgd depending on the storms. The all-time high was 9.5 mgd (Palmer 2013; RWQCB 2011). 
Older infrastructure is more prone to leaks, spills, and breaks. Pipes degrade, get compressed, and leak over time, contributing to infiltration of freshwater into the system. 

Most of OVSD’s underground pipes were installed in the late 1950s and early 1960s, though some pipes date back to the 1920s. Although the infrastructure is aging, most of the sewer lines, around 70%, are considered by managers to be in relatively good condition: free of damage, cracks, roots, or other blockages (Palmer 2013). Some sewer pipes in Ventura Water’s service area date back to the 1920s, but these are also reported to be in relatively good condition (Pfeifer 2013). 
Over the last three years, Ventura Water and OVSD have not had a wet weather overflow in the watershed. 
Flood-related sewage spills are a serious water quality concern in the watershed. Several sewer lines are in or cross the Ventura River and San Antonio Creek, and are not adequately protected from large flood flows. Past sewer line breaks have resulted in millions of gallons of untreated sewage flowing into the river over several days. In the major flood of 2005, an OVSD sewer mainline in San Antonio Creek was damaged, causing a sewage spill, and an OVSD mainline at the Hwy 150 Bridge was similarly damaged in the major flood of 1998. 
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Sewer Manhole on the Ventura Riverbank During 2005 Flood

Photo courtesy of Ojai Valley Sanitary District

Besides the public health threat such spills pose from contact with the water, the City of Ventura must also curtail extractions of water from the Ventura River until the waters have been confirmed to be clear of contamination. 
Wastewater Treatment Plant Effluent and Biosolids

As previously mentioned, OVSD operates the only publicly owned treatment works in the watershed, as the Ventura Water Reclamation Facility is located at the Ventura Harbor. OVSD’s facility treats all of the wastewater collected in the sewer system above the plant, as well as a small amount (5% of OVSD’s total flow) of the wastewater that is produced below the plant (down to Shell Road). 
Because there is very little industry contributing to the sewer system in the Ventura River watershed, and because an advanced tertiary treatment system is used, the effluent produced is considered relatively high quality. Effluent is discharged into the Ventura River at an average rate of 2.1 mgd, which is equivalent to an average year-round streamflow of approximately 3.25 cubic feet per second. In 2012 annual daily average was 1.61 mgd (Palmer 2013). 
The amount of effluent discharged from the plant is greater in the winter than in the summer, though in the summer, and especially in dry years, effluent can constitute the majority, or at times all, of the lower river’s flow (RWQCB 2011). This addition of relatively high-quality water to the river, especially near the end of the dry season in drought years when effluent provides most of the flow, has significant ecosystem value and is often the difference between a river with flow and one that is totally dry.
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Ventura River Just Below Effluent Discharge

In the summer, and especially in dry years, effluent from OVSD’s treatment plant can constitute the majority, or at times all, of the flow of the lower Ventura River (RWQCB-LA 2011).

Nitrate

The water quality issue of greatest concern with regard to effluent is the contribution of nitrate to the river. OVSD’s treatment plant is one of two point source contributors of nitrogen identified in the Algae TMDL, the other being contributions from storm drains. (See ”2.5.1 Surface Water Quality” for a more detailed discussion of the Algae TMDL and other sources of nutrient pollution in the watershed.) The treatment plant is located very near the bottom of the watershed, so the nutrients in its effluent impact a relatively small area. The TMDL analysis attributed 11.7% of the total nitrogen contribution to the watershed as coming from OVSD effluent. All other sources of nitrogen are diffuse, such as runoff from horse/livestock operations, landscapes and farms, and nutrients leaching from septic systems. The Thacher School and Ojai Valley School wastewater treatment facilities are not directly accounted for in either the point or non-point source contributors listed in the Algae TMDL (RWQCB-LA 2011). 
The OVSD treatment plant has pursued a program of upgrades and management improvements since the 1960s, which have produced significant reductions in the amount of nitrate in its effluent. Since 1979, total nitrogen (of which nitrate is by far the greatest part) in OVSD’s effluent has been reduced by 89% (Palmer 2012). 

[image: image38.jpg]No Data 1990

I\

— 2009
- 2007
T 2004
- 2002
T 1999
—— 1997
- 1994
- 1992
- 1989

Il

— 1987

Il

— 1984

|

— 1982

| | | | | 1979
I I I I I I
3 3 & 54 N e 0, -
ASAO weaxnsumop spiek 000’
(1/6w) NIL
- 2009
3 — 2007
mm% [ieuod
52
[ — 2002
3
m — 1999
i
= - 1997
- 1994
- 1992
— 1989
1987
— 1984
- 1982
- . F T -+ 1979
LI DL L L L L L
o v o wn o w o wn o
< « @ o~ o - -

(1/Bw) NIL - weniy3 asAno

TIN (Total Inorganic Nitrogen) - Nitrte, Nitrate. & Ammonia

TIN (Total Inorganic Nitrogen) - Nitrite, Nitrate. & Ammonia




Figure 2.5.3.3 – Historic Nitrogen in OVSD Effluent and Below Treatment Plant

1) The figure on the left shows OVSD effluent total nitrogen (TIN) concentration from 1979 to 2009. 2) The figure on the right shows the concentration of TIN 1,000 yards downstream from the OVSD discharge during the same period. Since 1979, total nitrogen (of which nitrate is by far the greatest part) in OVSD’s effluent has been reduced by 89%, and Ventura River TIN downstream of the plant has been reduced 80.8%. 

Source: RWQCB-LA 2011

Between 2000 and 2012, OVSD’s effluent concentrations of total nitrogen ranged from 2.6 mg/L to 21.1 mg/L, with an average of 5.86 mg/L (RWQCB-LA 2011). The target of the Algae TMDL is to have the average dry-weather concentration of total nitrogen in the effluent at 3 mg/L or less.
Treatment plant upgrades in 1982 and 1997 made the wastewater treatment system one of the most advanced in the state and country. OVSD utilizes virtually no chemicals in its treatment processes, relying predominantly on physical and biological processes to sanitize the wastewater and solids that the community produces.
When the nutrient removal upgrades required by the 2013 Algae TMDL go online, plant performance will be further improved, with removal capabilities that only a small number of plants in the entire nation can achieve (Palmer 2013). 

Constituents of Emerging Concern

In recent years, a diverse group of man-made chemicals(called “constituents of emerging concern” (CECs)( has emerged as a new issue for regulators to address. CECs include such as things as pharmaceuticals, hormones, personal care products, and other trace organic chemicals that have been relatively unmonitored. 

These chemicals enter the environment primarily through wastewater discharges, since the chemicals dissolve in water and wastewater treatment plants are generally not capable or designed to remove them. Concerns about the safety of these chemicals is largely being addressed in terms of recycled water use policy, however, these chemicals may also have deleterious impacts on aquatic life, both in-stream and in the ocean.

“Recent scientific studies have shown that some of these chemicals can act as endocrine disruptors, disrupting normal hormone function, and can produce effects at the parts per billion or parts per trillion level. Chemicals such as serotonin (from antidepressants), estrodiols (from birth control pills and other estrogen treatment), and steroid hormones (from pesticides) all alter sexual development and sexual differentiation in fishes and invertebrates. Bisphenol A, a chemical used extensively in the manufacture of certain types of plastics, has been shown to affect the central nervous system and to act as an endocrine disruptor when present in very low doses (Okada et al. 2008). Also, effects of some CECs can be transgenerational—when animals are exposed in utero, effects are transmitted not only to the offspring, but are inherited for many generations thereafter, from exposures to the grandmother or the great-grandmother animal. In addition, scientists are concerned that combining chemicals may have an additive or synergistic biochemical effect.”

(Water Quality Characterization of the Channel Island National Marine Sanctuary and Surrounding Waters (SBCK & Engle 2010)
“New sampling data shows that endocrine disruptors are commonly found downstream of intensely urbanized areas and animal production facilities…. While these chemicals have likely been present in our water supply sources for as long as such consumer products have been in use, they have gone virtually undetected until recently as better technology has improved our ability to detect them.”

(Association of California Water Agencies website (ACWA 2014) 
In February 2009, the State Water Resources Control Board (SWRCB) adopted the Policy for Water Quality Control for Recycled Water (Recycled Water Policy) (Resolution 2009-0011), which took effect on May 14, 2009. The Recycled Water Policy mandated the monitoring of CECs in municipal recycled water.

The Los Angeles Regional Water Quality Control Board now requires the Ojai Valley Wastewater Treatment Plant, as part of its NPDES water quality permit, to monitor annually for a select group of CECs. As of January 2013, this list included 33 constituents. 

While regulators gather data on the extent and potential impact of these chemicals, other efforts, such as the installation of pharmaceutical dropoff bins, have begun in order to help address the problem.

Biosolids

Biosolids(the nutrient-rich, semi-solid byproduct of wastewater treatment(from the treatment plant are made into compost that meets US EPA criteria for a Class A product for unrestricted use. In warmer months the biosolids are composted onsite and made available to the public free of charge. However, when winter or wet weather conditions make composting more difficult, the biosolids are trucked to the San Joaquin Valley for further processing and application. As a result, OVSD recycles 100% of the wastewater it treats. The water is used by the river, ecosystem, and groundwater recharge and the compost is used for landscaping and soil rejuvenation.
Regulations – Sewer Systems

Operators of sewer systems and wastewater treatment facilities that discharge to surface waters are issued NPDES permits from the Regional Water Quality Control Board (RWQCB) (and those discharging to the ground are issued waste discharge requirements). These permits outline very specific requirements to prevent impacts to surface water, and also integrate other water quality requirements, including those of TMDL regulations. See “2.5.1 Surface Water Quality” for a discussion of these various regulations. 

As part of meeting their NPDES requirements, both OVSD and Ventura Water must implement a pretreatment program. Pretreatment programs are used at commercial and industrial operations to remove difficult-to-treat or hazardous constituents​—such as heavy metals, restaurant grease, and oil—before they are discharged into the sewer system. Through their pretreatment programs, wastewater treatment plant operators protect the sewer system as well as the waters that receive treated effluent. 

OVSD is required to complete thousands of water quality tests on its discharge each year, including daily, weekly, monthly, semi-annual and annual tests. Wastewater treatment plant operators are also required to test for a long list of “constituents of emerging concern,” including pharmaceuticals, pesticides and personal care products. These are substances that are not currently being treated for or regulated, but which are monitored because of the risks they may pose. See “2.5.1 Surface Water Quality” for information about the water quality monitoring performed in the watershed by the Ojai Valley Sanitary District.

	Table 2.5.3.2 – Sewer System Regulations

	Sewer System Component
	Regulation/Administer

	Wastewater Influent
	Pretreatment programs (administered by treatment plant operators to meet NPDES requirements)

	Wastewater Plant Effluent
	NPDES permit (includes WDR, TMDL and constituents of emerging concern testing requirements)/RWQCB administers 


Septic Systems

Septic systems are underground, self-contained systems that treat sewage onsite. In locations where it is difficult or too expensive to install or operate sewer systems, septic systems have served as an alternative. Septic systems can eliminate the need to transport the waste, which can require considerable energy, and they keep treated water higher in the watershed and available for groundwater recharge.

Data on the exact locations and number of septic systems in the watershed are imprecise. An assessment done by Larry Walker and Associates in 2011 conservatively estimated that the watershed has about 2,131 septic systems (LWA 2011). Using this estimate, and Ventura County’s average of 3.04 people per household, it can be deduced that at least 6,500 people in the watershed use septic systems at home. 
Conventional systems follow a basic treatment process including a solid pipe that transports household wastewater out to a subsurface septic tank. Treatment boxes are typically made of concrete, plastic, or metal and involve an anaerobic environment, which breaks down harmful pathogens and bacteria that are present in excreta. Because not all solids break down in the tank over time, septic tanks must be pumped periodically. Liquids in the treatment boxes are slowly dispersed into the surrounding soils via a leach field—a network of perforated pipes laid in underground gravel-filled trenches. Once liquids (also called effluent or leachate) reach the leach field, soil microbes (naturally present in the top couple of feet of soil) break down the remaining bacteria and solids, and the leachate eventually percolates down to groundwater. 
Alternative systems operate in a similar manner as conventional systems, but follow different designs in order to address specific site constraints. For example, high groundwater levels or solid bedrock may require different designs. Some alternative systems known as Advanced Treatment Units have been designed to remove nitrate from effluent (VCEHD 2012). However, these denitrifying systems typically require more energy to operate and are more costly than conventional systems.
Septic Tank Leachate

Septic tank leachate is the liquid that remains after wastewater drains through septic solids. Septic tank leachate can be a significant source of pollution to groundwater and surface waters when systems are not property sited or functioning.

Pathogens

Well-maintained septic systems are effective at eliminating pathogenic (disease-causing) bacteria. Poorly maintained, or “failing,” systems, however, can become ineffective; soils surrounding septic systems can also become saturated over time and no longer percolate wastewater in a safe manner. 
San Antonio Creek, Reach 3 of the Ventura River, Cañada Larga, and the estuary are all on the Section 303(d) list of impaired waterbodies for indicator bacteria or coliform (see the Water Quality Impairments Map (Figure 2.5.1.1) in “2.5.1 Surface Water Quality”). Given the number of septic systems in the watershed, failing septic systems could be among the sources of harmful pathogens in our waterways. 

Nutrients 
Poorly sited or functioning septic systems can be significant sources of nutrients to shallow groundwater, which may then seep into surface waters. Nitrogen is particularly mobile in groundwater, while phosphorus has a tendency to be absorbed by the soils (RWQCB-LA2011).
The depth of groundwater, soil type and saturation levels make estimating the exact amount and timing of nutrient leaching from septic systems highly variable. In the Ventura River Algae TMDL regulation, a nutrient groundwater/surface water interaction study for the Malibu Lagoon was used to estimate the “nutrient load” of septic systems in the watershed(that is the percentage of the various nutrients coming from septic system leachfields that eventually make their way to surface waters. That study reported nutrient loss rates to surface water of 32% for nitrogen and 10% for phosphorus (RWQCB-LA 2011). 
Regulations – Septic Systems

New and retrofitted septic systems (technically referred to as onsite wastewater treatment systems—OWTSs) are subject to a complex set of regulations and permit requirements that address both construction and effluent discharge. In the watershed, construction is governed by the Ventura County Building Code, which integrates requirements from Title 24 of the California Code of Regulations. The Ventura County Environmental Health Division (VCEHD) is responsible for permitting and post-construction record keeping of septic systems (VCEHD 2012). Effluent discharge is governed by elements of the State Porter-Cologne Water Quality Act and the Federal Clean Water Act. The RWQCB has responsibility for enforcing these regulations, but in some jurisdictions has delegated this authority via a memorandum of understand to local enforcement agencies. The Ventura County Environmental Health Division handles enforcement in unincorporated areas for discharges less than 5,000 gallons per day; and local cities are in the process of establishing similar arrangements with the RWQCB. 

	Table 2.5.3.3 – Regulation of New or Retrofitted Septic Systems (or Onsite Wastewater Treatment Systems (OWTS))

	
	Water Quality Regulation
	Enforcing Agency

	Construction of New or Retrofitted OWTS


	City and county building codes


	Ventura County Environmental 
Health Division, and city and county building departments

	Retrofitted OWTS


	State Porter-Cologne Water Quality Act 
Federal Clean Water Act


	Regional Water Quality Control Board – Los Angeles (RWQCB). The RWQCB has delegated its enforcement authority to the Ventura County Environmental Health Division for unincorporated areas; and the cities are in the process of establishing similar arrangements with the RWQCB.


In 2000, the California State Legislature adopted a significant new policy, AB 885, which required the State Water Resources Control Board (SWRCB) to establish new regulations for permitting and operation of septic systems to address groundwater and surface water quality contamination resulting from septic systems (SWRCB 2012). In response, in 2012 the SWRCB approved a new  risk-based, tiered approach for the regulation and management of septic system installations and replacements and set expected levels of performance and protection. The new regulation requires owners of existing septic systems located near an identified surface water body that exceeds water quality standards for bacteria or nitrogen compounds such as nitrates to retrofit their septic system. The regulation also applies to new home or replacement septic systems. These new standards took effect in May 2013.
In the Ventura River watershed, however, the Algae TMDL regulation subjects septic systems to additional requirements that effectively override the state’s new “OWTS Policy.” The Algae TMDL requires that all septic systems in the entire watershed, including existing systems, be upgraded or modified to meet nitrogen removal treatment standards. This is because the TMDL applies to all reaches and tributaries of the Ventura River and because of the demonstrated connectivity between groundwater surface water throughout the watershed. However, the TMDL also recognizes that in some cases discharges from septic systems in the watershed may not contribute to water quality impairments, and it has a provision allowing for a “special study” to investigate which systems are in fact contributing and which ones are not.

The Ventura County Environmental Health Division is pursuing funding to conduct such a special study, which needs to be concluded by June of 2016. If funding is secured and the special study findings are approved by the RWQCB, the owners whose septic systems that were found to be contributing to the impairments will be required to come into full compliance with the Algae TMDL nitrogen removal treatment standards by June of 2023.

The standards adopted in OWTS Policy may be enforced directly by the RWQCB, unless the VCEHD can submit a plan acceptable to RWQCB outlining how these state standards will be enforced through VCEHD’s Local Agency Management Plan. Local enforcement has several benefits including retained local control of the building and record-keeping of OWTS’s. 
Gaps in Data/Information
As mentioned in the Surface Water Quality section, a more precise understanding of the relative amount of nutrients contributed by the various natural and anthropogenic sources in the watershed is needed. The Algae TMDL source assessment, based on “best available data,” did an imperfect job of quantifying the various contributions. A more robust source assessment could better help stakeholders address the true problem, and possibly reduce regulatory costs where they may be inappropriate.

� Groundwater extractions are now only comprehensively reported and monitored in the Ojai Valley Basin; however, anyone with wells having aggregate extractions of more than 25 acre-feet (or 10 acre-feet or more from a single source) must file a report with the State Water Resources Control Board if there is no delegated local agency such as the OBGMA (Water Code §4999-5009). This has been a requirement in Ventura County since the 1950s. However, this requirement is not enforced, and the record of extractions in the State’s eWRIMS (electronic Water Rights Information Management System) database is incomplete.


� Estimated with a GIS tool using Census Block Groups.
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