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Technical Memorandum #2: Pathogens and Nitrogen in Wastewaters Impair Underlying
Groundwater as a Potential Source of Drinking Water

by
David Koo

1. INTRODUCTION

The City of Malibu (Malibu) is located in Los Angeles County on the north shore of the Santa
Monica Bay, northwest of the City of Los Angeles, California. The Malibu Civic Center area
includes the densely developed areas of the lower Malibu Creek and Malibu Lagoon watersheds
(Map 1). The approximate boundaries of the study area are as follows: the beach side of the
Pacific Coast Highway from Malibu Canyon Road on the westerly boundary to Sweetwater
Mesa Road on the east; inland to Potter Road off Malibu Canyon Road; and including Serra
Retreat in the northeast corner of the study area. There are 349 residential properties and 38
commercial properties located in the study area. Surface water includes the lower portion of
Malibu Creek, Malibu Lagoon, and Malibu Beach to Malibu Pier State Park.

Wastewater disposal in the City of Malibu falls within the jurisdiction of the Los Angeles
Regional Water Quality Control Board (LARWQCB). The regional application of the Porter-
Cologne Act is through the Water Quality Control Plan — Los Angeles Region (Basin Plan) for
the Coastal Watersheds of Los Angeles and Ventura Counties.

According to the Basin Plan, the Malibu Civic Center area lies within the Malibu Valley
Groundwater Basin. The Basin Plan designates this area as having a Potential Beneficial Use for
Municipal and Domestic Supply (MUN) and Industrial Service Supply (IND).

2. PURPOSE

The purpose of this study is to determine the extent and severity of contamination of
groundwater that is designated as a potential source of drinking water.

3. BACKGROUND

In addition to 27 miles of coastline which forms the northwest boundary of Santa Monica Bay
and includes internationally famous Surfrider Beach, Malibu is also home to two regionally
significant aquatic resources, Malibu Creek, which drains the southern slope of the mountains,
draining 109 square miles of watershed, and Malibu Lagoon, one of two significant remaining
freshwater estuaries in southern California. Both the creek and lagoon have been identified as
impaired for bacteria and nutrients under section 303(d) of the Clean Water Act.
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Map 1 - Groundwater wells in the Malibu Civic Center Area
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Malibu Civic Center area consists of a low-lying plain along Santa Monica Bay, plus adjacent
steep uplands that rise from sea level to 100 feet, with additional upland areas that rise 500 feet
into the foothills to the Santa Monica Mountains. The area contains some undeveloped parcels
but sustains the largest commercial development in Malibu along with multi-family and single-
family residences that included the Malibu Colony, a dense subdivision where houses are built
close together directly on the beach. The Los Angeles County courthouse and library, the county
fire department and county sheriff”’s offices are also located in this area, which effectively
functions as Malibu’s town center. Contemporary development is built on what was naturally an
estuary-lagoon and wetlands established within an alluvial plain at the mouth of Malibu Creek.
Generally the water table is 3 to 36 feet below ground surface and depths fluctuate with tidal and
seasonal hydrologic variations.

There are 387 on-site wastewater disposal systems (OWDSs) that serve Malibu Civic Center area.

The LARWQCB, which is responsible for regulating waste discharge in the Los Angeles and
Ventura County, has evidence that OWDSs in proximity to Malibu’s water resources may be
among the factors contributing to poor water quality. There are a total of 38 commercial and 349
residential OWDSs in the Malibu Civic Center area. Some of the systems are up to 40 years old;
other systems are operated at a much greater wastewater flow capacity than what they were
originally designed for.

4. METHODS AND PROCEDURES
The main steps of this study include the following:

e (ollect and review existing information from a variety of sources on groundwater quality
in proximity to the OWDSs from July 12, 2002 to May 20, 2009.

* Analyze the data, for pollutants that are indicators of wastewater — specifically for fecal
coliform, total coliform, ammonia, and nitrogen (nitrate + nitrite).

® Determine the frequency that the groundwater exceeded drinking water standards —i.e.,
Maximum Contaminant Levels (MCLs)1 for fecal coliform, total coliform, ammonia, and
nitrate + nitrite.

! The United States Environmental Protection Agency (USEPA) provides Drinking Water Health Advisories for organics,
inorganics, radionuclides, and microbiology including total coliform. The MCL goal and MCL for total coliform is zero and 5%,

respectively. In a well used for drinking water, no more than 5% samples analyzed each month can test positive for total coliform.

Every sample that has total coliform must be analyzed for fecal coliform; no fecal coliform is allowed.

According to Title 22 of the California Code of Regulations, Section 64426.1 Total Coliform MCL * .....(b) A public water
system is in violation of the total coliform MCL when any of the following occurs: ...(2) For a public water system which
collects fewer than 40 samples per month, more than one sample collected during any month is total coliform-positive; or (3)
Any repeat sample is fecal coliform-positive .....”, the MCL for total coliform and fecal coliformis zero.

The Water Quality Control Plan — Los Angeles Region or Basin Plan provides that “In ground waters used for domestic or
municipal supply (MUN), the concentration of coliform organisms over any seven day period shall be less than 1.1 MPN/100 ml.

Although the MCL for total coliform and fecal coliform is zero, the detection limit used by a majority of laboratories for total

coliform and fecal coliform is 1.1 MPN/100 ml. Therefore, unless the sample has a zero concentration for total coliform and fecal
coliform, any detection above 1.1 MPN/100 ml means that the sample is above the MCL.
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Staff used two sources of groundwater quality data for this study. They are: (1) the compliance
files under Waste Discharge Requirements (WDRs) issued by the LARWQCB; and (2) “Final
Report — Risk Assessment of Decentralized Wastewater Treatment Systems in High Priority
Areas in the City of Malibu, California” prepared by Stone Environmental, Inc. in August 2004
(2004 Stone Report).

In all, data from a total of 47 groundwater wells shown in Map 1 are used for this study. Among
the 47 wells, 27 of them are identified in the WDR compliance files and the other 20 are
identified in the 2004 Stone Report. The two sources of data provided a total of 671 groundwater
sampling results with 4,026 individual analyses.

Groundwater quality data for each well was then entered into spreadsheets. Results were
compared to drinking water standards. Using these spreadsheets, two graphs — one for fecal and
total coliform and the other for nitrogen — were generated for each well to illustrate the
exceedance from the MCL.

S. RESULTS

Staff reviewed data for 47 wells in the Malibu Civic Center area that were designed and
constructed for monitoring the quality of groundwater. To examine impairment of groundwater
as a source of drinking water, staff compiled analytical results of testing for pathogen indicators
and nitrogen species, and summarized these results in tables and graphs for each wells as
Attachment 2-1 and 2-2, respectively.

For the 47 groundwater monitoring wells in the study area, from July 12, 2002 to May 20, 2009,
a total of 671 samples were collected and analyzed for total coliform. Results indicated that out
of the 671 samples, 480, or 72%, of the samples exceeded the MCL.Forty-four (44) out of 47, or
94%, of the wells detected total coliform in excess of MCL.

For the 47 groundwater monitoring wells in the study area, from July 12, 2002to May 20, 2009, a
total of 671 samples were collected and analyzed for fecal coliform. Results indicated that out of
the 671 samples, 360, or 54%, of the samples exceeded the MCL.AIl 47, or 100%, of the wells
detected fecal coliform in excess of MCL.

For the 47 groundwater monitoring wells in Malibu Civic Center area, from July 12, 2002 to
May 20, 2009, a total of 671 samples were collected and analyzed for nitrate-nitrogen and nitrite-
nitrogen. Results indicated that out of the 671 samples, 100, or 15%, of the samples exceeded the
MCL of 10 mg/L.Fourteen (14) out of 47, or 30%, of the wells detected nitrogen (nitrate and
nitrite) in excess of MCL.

For the 47 groundwater monitoring wells in the study area, from July 12, 2002 to May 20, 2009,
a total of 671 samples were collected and analyzed for ammonia. Results indicated that out of the
671 samples, 163, or 24%, of the samples exceeded the MCL of 10 mg/L. Twenty-four (24) out
of 47, or 51%, of the wells detected total nitrogen (ammonia, nitrate and nitrite) in excess of
MCL.
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In at least one point in time, all 47 wells demonstrated the presence of pathogens and nitrogen at
levels that exceeded the MCL for drinking water as summarized in Table 2. Although not all
wells were contaminated for each sampling event, of the 47 wells, 44 or 94% of them had fecal
coliform exceeding MCL and all 47 or 100% had total coliform exceeding MCL. Fifteen (15) or
31% of the wells had nitrate and nitrite in excess of the MCL of 10 mg/L. Staff also did an
analysis including ammonia plus nitrite and nitrate; when using all three nitrogen species, 25 or
52% of the wells had nitrogen present in excess of the MCL of 10 mg/L.

Table 1: Summary of Groundwater Pollution

Meet MCL

Fecal Total Nitrate+Nitrite Ammonia +
Coliform Coliform Nitrate+Nitrite

MPN/100mL | MPN/100mL mg/L mg/L
MCL 0 0 10 10

Concentration Range 0 - 140,000 |0 - 16,000,000 0-120 0-120
Total Samples Analyzed 671 671 671 671

# Samples Failing to

Meet MCL 360 480 100 163
% Samples Failing to 549 9% 15% 249%

6. CONCLUSION

Pathogens and nitrogen in wastewaters released from OWDSs impair underlying
groundwater as a potential source of drinking water.

Indicators of pathogen and nitrogen contaminants released by OWDSs substantially impair the
potential use of groundwater as a source of drinking.

Although groundwater in the Malibu Valley Groundwater Basin is not an existing source of
drinking water to the community, groundwater was the community’s drinking water source up
until the early 1960s. In 1963, the County of Los Angeles started delivering imported water to
the area. As a future resource, and also in the event of a disruption of deliveries of imported
water, groundwater in Malibu Civic Center area is an important local source that the community
may need to use. However, continued degradation jeopardizes use of this local resource for
beneficial use of potential MUN (drinking water use).
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Table 2: Summary of Groundwater Wells Compliance Status

Well Fecal Total Nitrate+Nitrite Ammoni'aJ.rNitrate
Location Well Names Coliform Coliform +Nitrite
Numbers Exceedance
Exceedance | Exceedance Exceedance

Malibu Administrative 1 Well #7b Yes Yes Yes Yes
Center 2 Well # 8 Yes Yes Yes Yes

3 Well MW-1 Yes Yes Yes Yes

Malibu Country Mart | 4 Well MW-2 Yes Yes No No
5 Well MW-3 Yes Yes Yes Yes

6 Well MW-1 No Yes No Yes

Malibu Country Mart Il 7 Well MW-2 Yes Yes No Yes
8 Well MW-3 Yes Yes No Yes

9 Well MW-1 Yes Yes No No

Malibu Country Mart IlI 10 Well MW-2 Yes Yes No Yes
11 Well MW-3 Yes Yes No No

12 Well #1 Yes Yes No No

13 Well #2 Yes Yes Yes Yes

. 14 Well #3 Yes Yes No No
Malibu Creek Plaza 15 Well #4 Yes Yes Yes Yes
16 Well #5 Yes Yes No Yes

17 Well #6 Yes Yes Yes Yes

18 ML MW -1 Yes Yes No No

19 ML MW-2 Yes Yes No No

Malibu Lumber 20 ML MW-3 Yes Yes No Yes
21 ML MW-4 Yes Yes No No

22 ML MW-5 Yes Yes No No

23 Well #1 Yes Yes No Yes

24 Well #2 Yes Yes Yes Yes

Malibu Colony Plaza 25 Well #3 Yes Yes Yes Yes
26 Well #4 Yes Yes Yes Yes

27 Well #5 Yes Yes Yes Yes

28 C-1 Yes Yes No No

29 C-2 Yes Yes No No

30 Well MW-5 Yes Yes Yes Yes

31 Well P-1 No Yes No No

32 Well P-7 Yes Yes No No

33 Well P-9 Yes Yes No No

34 Well SMBRP-1 Yes Yes No No

35 Well SMBRP-2 Yes Yes No No

36 Well SMBRP-3c Yes Yes No No

. 37 Well SMBRP-6 Yes Yes No No
Malibu Study Area 38| Well SMBRP-7b Yes Yes No No
39 Well SMBRP-8 Yes Yes Yes Yes

40 Well SMBRP-9 Yes Yes Yes Yes

41 Well SMBRP-10c Yes Yes No No

42 Well SMBRP-11 Yes Yes No No

43 Well SMBRP-12 Yes Yes No Yes

44 Well SMBRP-13 Yes Yes No No

45 Well SMBRP-14 Yes Yes No Yes

46 Well SMBRP-15b Yes Yes No No

47 Well SMBRP-16 No Yes No Yes

Total Number of Wells 47 47 47 47

Number of Wells

Exceeded MCL 44 47 14 24
Percentage of Wells o o o o
Exceeded MCL 94% 100% 30% 51%
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Technical Memorandum #2: Pathogens and Nitrogen in
Wastewaters Impair Underlying Groundwater as a Potential
Source of Drinking Water
Attachment 2-1

Data Tables for 47 Individual Wells
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Technical Memorandum #2: Pathogens and Nitrogen in
Wastewaters Impair Underlying Groundwater as a Potential
Source of Drinking Water
Attachment 2-2

Graphs for 47 Individual Wells
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