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ALTERNATIVES:

The alternative is to take no action in regard to future developments with septic systems in the area. This
alternative is not recommended due to potential groundwater contamination.

RECOMMENDATION:

That the City Council:

1. Accept the report;

2. Endorse the future joint sewer installation with Public Works:

3. Direct staff to prepare and present for adoption an ordinance to prohibit the installation of new septic
systems within the City limits in the study area referenced above; and

4. Request the Riverside County Boards of Supervisors adopt a similar position.

Prepared by: Approved by:

7lrn~Thom s P. vans

Public Utilities Director

Geo g aravalho
Ci Manager

Approved as to form: Concurs with:

LAHi U, tJh !)~ f~. 111(i< "-
0" Gregory P. Priamos \

Interim City Attorney___-
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EXECUTIVE SUMMARY

The Riverside groundwater basin is a major source of drinking water supply for the Cityof Riverside and other communities. Riverside will produce more than 30 percent of its
projected demands from Riverside Basin. The City of Riverside Public Utilities
Department (PUD) wants to protect this valuable resource from further contamination.

Water Resources Section of the City of Riverside PUD completed a Drinking Water
Source Assessment ( DWSA) for the Highgrove and North Orange Area of Riverside
Basin, in August 2000. The DWSA identified septic systems as one of the major
potential contaminating activities ( PCAs) in the area. Typical contaminants associated
with effluents from septic systems and leach fields include nitrates, foaming substances,
microbiological organisms, and chemicals.

Malfunctioning septic systems can release disease- carrying microorganisms includingenteric viral and bacterial pathogens to groundwater. Nitrate in drinking water at levels
exceeding the maximum contaminant level ( MCL) of 45 mg/L is a public health concern.
Recent research suggests that nitrates in concentration much lower than the MCL
increases the risk of bladder cancer ( Weyer, et. aI., 2001). A U.S. Environmental
Protection Agency ( EPA) report ( 1998) to Congress showed 31 states listing septic
systems as their second greatest potential source of groundwater contamination ( first
being underground storage tanks).

Some Regional Water Quality Control Boards ( RWQCB) in California have identified
areas with high concentration of nitrates due to large concentrations of septic systems.
The Santa Ana RWQCB identified septic systems as one of the most significant sources
of nitrates, with a potential for long-term buildup, in groundwater

This critical water resource is particularly vulnerable to contamination due to a shallow
water table, presence of only one aquifer, and the absence of a confining clay layer to
protect groundwater from leaching contamination in the study area.

Many states are toughening regulations for installing septic systems and establishing
management programs. In California, counties issue permits for small size septic
systems, while larger sized septic systems are regulated by the U.S EPA. Riverside
County permits septic systems through health ordinances that require a separation
distance between the septic system and a domestic well.

Riverside PUD has expressed its concerns, regarding potential groundwater
contamination from septic systems in the Highgrove area, to the Regional Water Quality
Control Board, Riverside County Department of Health, and the California Department
of Health Services. Riverside PUD will continue to oppose installation of additional
septic systems in the area. The RWQCB has acknowledged the unsuitability of the area
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STUDY AREA

DESCRIPTION

The study area is within the incorporated Cities of Riverside, Colton, and Grand Terrace,
and the unincorporated community of Highgrove in Riverside County ( Figure I). FigureI also shows the areas served by sewer systems. The North Orange area is located to the
north of City of Riverside just south of the Riverside- San Bernardino County Line.
Figure 2 shows the existing land-use within the area, and Table I shows the relative
distribution of land use for various land use types as, of 2000.

Historically, irrigated and non- irrigated agriculture were the main land uses in the area.
The rapid urbanization in the area resulted in high-density residential developments,
ma11Y of which relied on on-site septic systems for sewage and waste disposal due to lack
of sewer infrastructure. The non-sewered area includes the Pellisier Ranch propertynorth of the County line, the unincorporated community of Highgrove, and areas within
Riverside City limits.

Many of the wells in the area show nitrate contamination originating from septic systems
or previously applied fertilizers. North Orange well field is very crucial to meeting the
City of Riverside water demands. The well field is downstream of two major faults that
make the two transmission mains ( Gage Canal & Waterman) from the Bunker Hill Basin
BHB) vulnerable to disruption during earthquakes. In addition, Riverside has limited

water export rights from BHB. Riverside plans to meet increasing water demand from
Riverside Basin. It is projected that production from Riverside Basin will be more than
doubled in the future.

The groundwater in the study area is vulnerable to contaminants associated with septic
systems, such as nitrates, chemicals, and harmful pathogens. In May 1965 there was a
severe outbreak of gastroenteritis in Riverside in which about 18, 000 residents were
affected ( Ross and Creason, 1966). Boring et al., (1971) reported that the illnesses
resulted from exposure to Salmonella typhimurium in Riverside' s source water. Riverside
PUD wants to develop and implement a groundwater protection plan for this valuable
resource. An effective groundwater protection plan will reduce the potential for a similar
incidence and preserve the resource for generations to come.

HYDROGEOLOGY

The study area is located within the Riverside North and Riverside South groundwaterbasins. The artificial demarcation for these basins is the Riverside - San Bernardino
County Line, and was made to aid in water accounting for the purposes of administering
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Table I: Designated Land Use Vlithin North Orange & Highgrove Areas

Land Use

Agriculture
Parks

Natural open space
Commercial

Industrial

Residential High Density
Residential Medium Density
Residential Low Density
Residential Rural Density
Not specified

Area - acres

142

737

1, 916

152

310

34

782

1, 001

501

1, 777

of total

2%

10%

26%

2%

4%

0%

11%

14%

7%

24%

Total 7,352 100%

I
I'

Not specified
24%

Agriculture
2% Parks

10%

Residential Rural Density
7%

Natural open space

26%

Residential Low Density
14%

Residential Medium

Density
11%

4%

Residential High Density
0%



the 1969 Judgment ( Superior Court, 1969), The Santa Ana River bounds the area to the
north and west, and the Blue and Box Springs Mountains to the east. La Loma Hills is
located within the area and serves as the westerly bOlmdary of the groundwater aquifer in
some areas, Well logs suggest the absence of a continuous protective clay layer to protectthe aquifer from contaminants leaching from septic systems and other potential
contaminating activities (PCAs),

Maximum aquifer depth in Riverside basin ranges from about 600 feet to 700 feet, with
water bearing units comprised of sand and gravel deposits

Table 2 shows the range of the static water levels ( SWL) in both groundwater basins,
Deberry well represents the northernmost of the City wells, The SWL at Deberry well is
the deepest averaging about 124 feet below ground surface, Figure 3 shows the relative
elevation of SWL at various wells, The effects of the drought can be seen in the chart.
Table 2 and Figure 3 show that depth to groundwater can be as shallow as 5 feet at some
wells, mainly in the Riverside South basin, and other wells with averages shallower than
30 feet. These wells are highly vulnerable to surface and sub- surface contaminates due to
the fact that there is only one aquifer, groundwater is shallow and there is no continuous
clay layer to protect the aquifer from leaching contaminants that may be released from
sources such as septic tanks and leach fields,

SOURCE WATER ASSESSMENT

Water Resources Section of the City of Riverside PUD completed a Drinking Water
Source Assessment ( DWSA) for the study area in August 2000, Figure 4 shows the
delineated Groundwater Protection Zones ( GPZ) for the North Orange and other wells in
the study area, About 16 percent of the area is within the two-year time of travel ( A2
zone), which is vulnerable to microbial contamination such as from septic systems,

The Source Water Assessment identified effluents from septic systems in the study area
as one of the major potential sources of contamination to wells in the Highgrove a11d
North Orange areas,

WATER QUALITY IMPACTS OF SEPTIC SYTEMS

The conventional septic system is more often designed to dispose household wastewater,
rather than to treat it ( CSUC, 2000). Major groundwater quality impacts of septic
systems that are of concern include microbial and nitrates contamination. The wastes
disposal and collection of solids in the septic tank is shown in Figure 5, and flow of
effluent and movement of gases are illustrated in Figure 6, The typical resident
discharges about 40 to 50 gallons per day into the septic system,
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Table 2 - Summary Statistics of Static Water Levels in Riverside North and Riverside South Basins
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Board Staff recommended control on septic systems, Regional Board estimated that the
typical septic tank effluent contributes about 35 - 100 mg/L of nitrates,

Regional Board staff estimated critical development density for all possible land use a11d
hydrogeological scenario range from 0, 23 to 9. 67 acres/dwelling unit and that it was
impossible to select a lot size that would assure equal water quality protection within
Santa Ana region, The Regional Board staff recommended the average, 0, 5 acre perdwelling unit, as a minimum lot size requirement as the best control option,
Developments within the Highgrove area that rely on septic systems are now based on
that recommended minimum lot size, However, this may not be protective of
groundwater sources in the area due to the site-specific characteristics,

Desert Water Agency Septic Impacts

The Desert Water Agency and the University of California, Riverside (1993) evaluated
the impacts of sub- surface waste disposal systems on groundwater quality below un-
sewered areas of Cathedral City, The study focused especially on impacts of nitrates and
selected biological pathogens. An estimated 2, 500 septic systems, or 2.4 systems per acre
were in operation in the study area.

The study included monitoring groundwater quality in shallow monitoring wells (lessthan 200 feet) and analyzing for nitrate, coliphage ( an indicator virus) and enteroviruses
a group of human pathogens), Analyses for coliphage and confirmatory enteroviruses

were to confirm impacts by wastewater trom septic systems, because enteroviruses are

specific to fecal matter of humans and other primates,

The study found nitrate levels in groundwater that were significantly higher than natural
levels of less than 5 mg/L Nitrate levels in some wells were found to be 2 to 6 times
above the MCL of 45 mg/L

Viruses that are indigenous to the intestinal tract of warm-blooded animals were found in
some samples, A review of Riverside County Department of Health records found that
one in hundred homes in the study area received a notice of violation as a result of
wastewater from septic systems overflowing or surfacing, Over seven percent of the
households in the area divert graywater from septic systems, even though studies show
that graywater can contain higher amounts of pathogenic organisms than subsurface
disposal systems,

Malibu Valley Septic Impacts

The Los Angeles Regional Water Quality Control Board ( 2000) investigated the impactsof septic systems on groundwater quality in the Malibu Valley area. The Regional Board
collected groundwater and surface water samples and analyzed the samples for ammonia,
nitrate, nitrite, organic nitrogen, foaming agents ( methyl blue active substances or
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MBAs), total and fecal coliform, etc, The investigation confirmed that constituents
typical of sewage are in the groundwater adjacent to septic system leach fields, The
Regional Board then concluded that septic systems in the Malibu study area contribute to
the pollution of groundwater, Malibu Creek, Malibu lagoon, and the water in the
immediate shoreline of Pacific Ocean,

IMPACTS OF SEPTIC SYSTEMS IN THE STUDY AREA

The primary concerns of Riverside PUD regarding septic systems in the study area
include the possible leaching of nitrates, microbial and other pathogens, and dissolved
salts into groundwater. In addition, improper disposal of hazardous chemicals into septic
systems may introduce unknown chemicals into the aquifer.

In determining the water quality impacts of the septic systems on groundwater quality, it
is typical to evaluate certain water quality parameters including nitrates, bacteria, viruses,
foaming agents, bicarbonates, and chlorides, Some of those chemical parameters such as
nitrates and chlorides could also originate from sources other than septic systems, such as
storm runoff and agricultural drainage, Therefore, it is typical to further speciate the
parameters,

This preliminary assessment was focused on reviewing the existing water quality data
and hydrogeological information, Water quality in wells upstream of septic systems, such
as Deberry well in Grand Terrace, is compared to the water quality in wells downstream
and located within areas with septic systems, Grand Terrace is sewered since 1980 ( Silva,
1996), and any previous septic impacts have potentially faded away, Deberry well served
as the background well because of its upstream location within a sewered area, and depth
to groundwater is least vulnerable to contamination from septic systems, Water quality
data reviewed for incremental septic systems impacts on groundwater include foaming
agents ( MBAs) and nitrates,

Table 3 shows the wells have been contaminated with MBAs, which could be attributed
to septic systems, The last detections were in 1995 and first appeared in 1991. Wells
located in non-sewered areas, such as Garner D and Electric Street, show MBAs levels
from 0, 08 to 0, 14 mg/L. MBAs were also detected at Deberry and Van Buren I and 2
wells at lower levels ( 0, 01 to 0, 09 mg/ L) than Electric Street well.

Tables 4 and 5 show nitrate and total dissolved solids ( TDS) concentrations, respectively,
at the wells located in the study area, Although, it is difficult to infer the impact of septic
systems due to other factors, the data indicate that nitrate and TDS concentrations are

higher in the wells located in nonsewered areas,

The potential future impacts of septic systems cannot be overlooked, Studies in other
areas and a review of trends in Riverside Basin provide a clear signal that corrective
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Table 4. Annual Maximum of Nitrate Concentrations (mg/ L nitrate)
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GROUNDWATER PROTECTION PLAN FOR THE STUDY AREA

The most appropriate protection plan can be site specific, A successful and practical
groundwater protection plan would require the cooperation of atl impacted agencies, The
Santa Ana Regional Water Quality Control Board, City of Riverside, City of Colton,
County of Riverside, and the County of San Bernardino each has political jurisdiction
over atl or part of the non-sewered portions of the study area, Other important
stakeholders for groundwater protection include the Western Municipal Water District,
San Bernardino Vatley Municipal Water District, the Riverside- Highlalld Water
Company, the Gage Canal Company, the Santa Ana Watershed Project Authority
SAWPA), and the University of California, Riverside,

Existing measures for protecting groundwater quality in the North Orange area were

fragmented and uncoordinated, and sometimes reactive, Riverside PUD had relied on

regulations by other agencies to protect groundwater in the study area. Such regulations
include the Underground Injection Control (UIC) Regulations of the Safe Drinking Water
Act ( SDWA), the wetl abandonment ordinance of Riverside County, minimum setback
requirements from septic systems ( Department of Health Services), and the basin plan of
the California Regional Water Quality Control Board etc,

The California Regional Water Quality Control Board, Santa Ana Region placed a

moratorium on septic systems within the City of Grand Terrace because the previous
septic systems in the area were failing because of high groundwater and poor percolation
Silva, 1996). The building moratorium was lifted after the City of Grand Terrace

instatled sewers in 1980.

The California Regional Water Quality Control Board, Santa Ana Region ( 1989)
recommended a minimum lot size of 0, 5 acre per residential development in the area in
order to minimize leaching of nitrates from septic systems, The Board acknowledged that
it was impossible to select a lot size that would assure equal water quality protection
within its region and depending on hydrogeological considerations critical development
density can be up to 9, 67 acres per dwetling unit.

Riverside PUD has periodicatly expressed its concerns regarding potential groundwater
contamination from septic systems in the area, to the Regional Water Quality Control
Board and Riverside County. The Regional BOal'd has acknowledged the unsuitability of
the area for septic systems unless detailed engineering report evaluating the impacts of
septic systems on groundwater show otherwise, In 1996, after protests from Riverside
PUD, the County of Riverside decided to connect the Highgrove Fire Station/ Community
Center to the City of Grand Terrace sewer system,

Riverside's Public Works Department is aware of the need to sewer the North Orange
area. Many property owners in the area were not willing to pay for the proposed sewer

improvements, The Public Works Department does not provide sewer service outside the
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City limits, However, some portions the North Orange areas that are non-sewered are
within the City limits, The Public Works Department estimated that it would cost about

1, 3 million to install sewers in the North Orange area on Placentia and Garner Street,
between Main Street and Orange Street, and on Sieck Road and Public Utility Easement,
between Garner Street and the northerly City Limits,

RECOMMENDATIONS

The primary purpose of this project is to develop a groundwater protection plan targetingin this initial phase the adverse impacts of septic systems in the study area, The septic
systems can introduce nitrates, pathogens, and hazardous materials into water sources,

Riverside PUD had been active in challenging the use of commercial size septic systems
in the Highgrove area and had brought those concerns to the attention of the Riverside
County Department of Health, and the California Department of Health Services. The
Department would continue to oppose installation of additional commercial septic
systems in the area,

The RWQCB' s " Guidelines for Sewage Disposal from Land Developments" states that
septic systems are an acceptable use only in the rural or low population density areas.

Considering the fragile water supply in the area, the critical nature of the supply to the
region, and the planned developments in the area, actions must be taken now,

The primary purpose of this project is groundwater protection against the adverse impactsof septic systems in the study area. To achieve this goal, the following actions are

recommended:

Request that Riverside City Council to prohibit installation of septic systems by
new developments within the City limits of the study area,

City of Riverside to request similar actions by the County of Riverside,
Review and research grants for groundwater protection plan,
Institute a public education campaign focusing on groundwater awareness,

Encourage existing septic systems owners to properly maintain their systems,
and provide users with information on how to operate and maintain septic
systems, including maintenance log books,

Expedite the extension of sewer system to the North Orange Area by cost

sharing with Public Works Department, The Public Works Department ( PWD)
estimated $ 1, 3 million for installing sewer at the North Orange area, and has
agreed to 50 percent cost sharing of up to $ 750, 000,

Monitor sewer lines for leaks, and establish a groundwater-monitoring program.
Encourage Public Works Department to consider sewering outside the City
limits in areas where City produces domestic water.
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