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Cctober 7, 2009

California Regional Water Quality Control Board
Attn.: Wendy Phillips

Chief, Groundwater Permitting and Landfills Section
320 W. 4™ Street, Suite 200 ‘
Los Angeles, CA 90013

Re: Peer Review of Technical Memorandum #3 in support of an amendment to the Water
Quality Control Plan for Coastel Watersheds of Los Angeles and Ventura Counties to Prohibit
On-Site Subsurface Disposal Systems — Malibu Civic Center Area

Dear Mrs. Phillips,

Please find enclosed my review of the Technical Memorandum #3 “Pathogens in Wastewaters
that are in Hydraulic Connection with Beaches Represent a Source of Impairment for Water
Contact Recreation”™ prepared by Elizabeth Erickson.

The review is providing responses to questions formulated in Attachment 2.

Please feel free to contact me if you have any further questions.

Thank yau wery much.

Sincerely,

Professor Jarg Drewes
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Scientific Review Report of Technical Memorandurm &3
Pathogens in Wastewaters that are in Hydrouwlic Connection with Beaches Represent g Source of
Impoirment for Water Contact Recreation
by Elizabeth Erickson

a. The interpretation of key literature identifying factors that increase the fevels of pathagen
indicators and risks to human health gt the beach

General:

The reviewer caoncurs with the interpretation of key literature considering in this Technical
Memorandum identifying factors that increase the levels of pathopen indicators and risk to
human health. The reviewer also concurs with the selection of entercoccus bacteria, since it is
more persistent in water and sedimeants as comparead 1o coliforms, as a recreational water
quality indicator illustrating the presence of human waste at the sites studied. However, the
author neglects to state that there are also non-human sources for entergcoccus, which could
potentially contribute to the concentrations cbserved in beach samples, although the likelihood
for non-human contributions is small in the given settings.

Specifics:

- Table 1: Please clarify what the numbers reported for each site represent? — Are these
replicates or discrete measurements at different days? What is the time period of data
collection?

‘b. I particular, the interpretation of Hoile et al. (1996 and 1839) epidemiciogy study and the
1983 EPA marine health criteria for health risk
“Haile et a]. (1996 and 1559} are representing the same experimental dataset published as a
final research report {1596) and a subsequent peer-reviewed journal article [1999). Both Haile
et al. studies {1556 and 1899) are reporting findings of epidemiclogical studies conducted in
areas that are highly representative and directly linked to surface water and beaches targeted
in this Technical Memorandum, - the Santa Monica Bay, Will Rogers Beach, and the Surfrider
Beach. It is noteworthy that Haile et al. {1999) represents a journal article that was subject to a
peer review process. The reviewer agrees with the key findings of this study that exposure 1o
water impacted by storm run-off exhibits a higher risk of a bread range of human health
symptoms, including both upper respiratory and gastrointestinagl effects. The strength of the
Haile et al. (1996, 1555) study is the size of the study population, the diversity of the population
studied, and the assessment of adverse health outcomes through exposure to coliforms,
emterococc, and viruses.

Staff's interpretation of the 1583 EPA marine health criteria for health risk agrees with the
general published literature in this field (see review article by Pruess, 1998).

Pruess, A, [1998). Review of epidemiclogical studies on health effects from exposure to recreational water.

[
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International journal of Epidemiolegy 27: 1-9

c. The uﬁplr’can‘on of carrelation coefficients in Figures 7, 8, and &

Flotting enterococcus occurrence data as frequency graphs is appropriate to illustrate
distribution changes over several years for May-October Summer time periods. These graphs

llustrate that exceedance of the ecean standard of enterecoccus is occurring consistenthy
across the three study sites (ME-2, MC-1, and MC-3). The data also illustrate the gradient of
severity in impact and as a consequence health effect outcomes. The classification scheme of
gither “safe” or "unsafe” based on meeting or falling ocean water standards daes not seem to
reflect this dynamic.

Correlation coefficients between annual enteracoccus frequency distributions are reparted for
the Surfrider Beach {MC-2) data set only and they demonstrate that the variability of the
distributicn is small from year-to-year.

d. The conclusion, on pages T3-7 through T3-8, that water quaiity persistently foils to meet
woter quality objectives during dry weather at Surfrider Beach, Malibu Catony Beach, Malibu
Pier Beach, Carban Beack, and Marie Canyan

Data presented in this Technical Memorandum provide support that beach water guality in the
vicinity of the Malibu Creek watershed repeatediy falls to meet water quality objectives. The
data presented would not support that the water quality “persistently” fails to meet the water
quality objectives since only a limited data set is presented. For some tables, infermation is
missing regarding the size of the data set considered. For example regarding Table 2, what is
the total number of samples collected? Exceedance reported for the Surfrider Beach {2006 and
2007) in Table 2 seems to be based on data collected during six weeks in 2006 only, whereas
the 2007 data set represents data collected over a four-month period. Are results presented in
Tables 3-5 all data that is available for these sampling locations? At a minimum, a clarification
should be provided in the Memorandum.

e. The conclusion that groundwater, contaminated with indicators of pathogens, is o source af
impoirment 1o logoon and beaches

The reviewer agrees with staff's determination of impairment through pathogenic arganisms
and the conclusion that groundwater in this area is a source of impairment to lagoon and
beaches.
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Overarching questions:

{a} in reading Tech Memos #3 and #4, ore there any additional scientific issues, nat described
above, that gre port of the sclentific basis of the proposed rie? J‘f 50, please mmment wrm
respect to the stotute fanguage given ahove.

Regarding Tech Memo #3, there are not additional scientific issues that need to be addressad.

i} Takdng ecch of Tech Memo £3 ond #4 gs g whole, s the conclusion of egch tech memo based
on sound sclentific knuwiedge methods, and pmmcesﬂ‘

Regarding Tech IMEmu :#3, with the Emapﬂ‘om of comments provided above, the condusions
presented in this Tech Memo are hased on sound scientific knowledge, methods, and practices.
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September 10, 2009

Californiz Regional Water GQuality Control Board
Attn.: Wendy Phillips )

Chief, Groundwater Permitting and Landfills Section
320 W. 4" Street, Suite 200

Los Angeles, CAQ0013

Re: Peer Review of Technical Memorandum #4 in support of an amendment to the Water
Quality Control Plan for Coastal Watersheds of Los Angeles and Ventura Counties to Prohibit
On-Site Subsurface Disposal Systems — Malibu Civic Center Area

Dear Mrs. Phillips,

Please find enclosed my review of the Technical Memorandum £& “Nitrogen Loads in
Wastewaters flowing to Malibu Legoon Are a Significant Scurce of Impairment to Aqguatic Life”
prepared by Toni Calloway, Orlando Gonzalez, and Dr. C.9 Lai.

The review is providing responsas to questions formiudated in Attachment 2.

Please feel free to contact me if you have any further questions.

Thank you very much.

Sincaraly,

Professor 16rg Drewes
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Scientific Review Repeort of Technical Memorandurn £4
Nitrogen Loads in Wastewaters fiowing to Malibu Lagoan Are a Significant Source of
Impairment to Aquatic Life
by Toni Calloway, P.G, COrlando Gonzalez, and Dr. C.P Lai, P.E.

a. The approach used to compile an inventory of wastewater discharges from OWDSs in the

Malibu Civic Center areq, which stoff estimates ta total 255,000 gallons per doy.

VWastewsater discharges in the Malibu Civic Center area criginate from commzrcial and
residential sources. Flow data for convmercial scurces weare awailablz from monitoring reports
for facilities permitted by the Regional Water Quality Control Board. Therefore, the flow
estimate for commercial sources can be considered to be fairly accurate.

Faor residential sources, the number of individual residencies was determined using public
records and aerial photographs that were used to confirm the number of residencies. This
number can be considered as very accurate. Flow data for residential sources was based on the
number of bedrooms and bathrooms at each residence, which served as a surrogate for the
number of persons living at a given residence. A per capita watar consumption of 100 gal/day
was assumed referencing Table 2-9 {Metcalf and Eddy 1991). This table provides a range of
“typical” water consumptions for individual residencizs ranging from 40 1o 90 galfday and
person {NVietcalf & Eddy 1891). The latest edition of Metcalf and Zddy [2003) sugeests 3 typical
pel capita water consumption of 74 gal/capita day without water censervation and 51.9
galfcapita day with water conservation. 4 study conducted by the Awwsa Research Foundation
on 1,100 households determined a per capits water consumpticn of 0.5 gpod {Mavyer et al.
1899). These more recent numbers would suggest that the assumption of 100 gal/capita day is
too high and considering the national average should be corrected 1o 60-70 gal/capita day.
Assuming 70 gal/capita day would reduce the total residential flow to 88,410 gpd and the total
fliow to 216,879 gpd. :

Kayer, PW., W.B. DeCrae, E.M. Optiz, 1.C. Kigfer, W.Y. Davis, B. Driegielawski, and L.O. Melson (1999). Residential
End Uses of Water, american Water Works Assaciation Research Foundation, Denwer, O, 310 p.

b. The methadology used to caicularte loads of nitrogen from waostewaters dischorged from
OWDSs in the Malibu Civic Center areq; specifically, staff’s interpretation of published literature
and assumptions used to colcuicte nitragen loads released from OWDSs for those discharges
where real data were nat available.

General:

- Using BOD concentrations 1o estimate total nitrogen concantrations when total nitrogen data
is unavailable 15 in principal @ reasonable approach. Where neither end-of-pipe nor septic 1ank
effluent analyses were avallable, staff based the estimation of total nitrogen on typical total
nitrogen concentrations reparted in the published literature on domestic wastewater
composition. In section iy ([Commercial Wastewater), the authors refer to two key sourcas

[ 3]
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(Crites and Tchobanoglous 1998 and Metcalf and Eddy 1991) that have been considered
regarding ranges of concentrations in typical untreated domestic wastewater. The authors
progosed a TN/BQD ratio of 0.2.

The reviewer notes that these particular sources did not distinguish between water
characteristics of single sources and raw sewage collected in a centralized sewer system. The
wastewater discharged in the Malibu Civic Center area originates from single sources, which

have a different make-up regarding organic matier and nitrogen than raw sewage collected in a
centralized system. Thus, more appropriate references should be considered to provide a more
accurate representation of single source waste streams. A very usaful reference that the
authors might want to consider is a recent research report published by the Water Environment
Research Foundation {Lowe, K, et al. 2007, Influent Constitvent Characteristics of the Madern
Waste Stream from Single Sources: Literature Review. Water Environment Reseorch Foundatian
{WERF), Alexandrio, VA). Based on a comprehensive literature review of waste streams from
single sources, findings of this report suggest the following median concentration for septic
tank effluents: '

Source BOD {ma/L} TN img/L M) TH/BOD ratia
Simgle source 156 55.4 Q.36

Multiple sources 184 46 025

Food 561 BG5S 0.15
Non-meadical 244 84 0.344

These rasults would suggest that a TN/BOD ratio of 0.3 might be more appropriate for single
domestic as well as commercial sources (non-medical) than the ratio of 0.2 considered by the
authors.

In addition, the authors considered “typical untrested domestic wastewater”. Since in this case,
septic tank effluents contribute to groundwater contamination, a water quality leaving the tank
rather entering a tank should be considered. While septic tanks achieve little to nane nitrogen
remeoval, the EPA Onsite Wastewater Treatment Manual [2002) reports 30 to 50 percent of BOD
is removed whereas Lowe et al. (2007) reported 55 percent removal during septic tank
treatment. In both cases, BOD changes occurring during septic tank treatment will result in
shifting the TH/BOD ratio to higher numbers.

Since this ratio was used in the nitrogen load spreadsheet, that was not available to the
revigwer, In cases where no “end-of-pipa” total nitrogen concentrations were available, which
percentsge was slso not available, the reviswer cannot assess whether changing the TH/BOD
ratic from 0.2 to 0.3 would have a significant effect.

- p. T4-5, third paragraph. “For commercial dischargers such as small offices where we have no
data, we choose a low BOD of 220 mg/L, and estimatad the TH to be 40 mg/L.”

What is the basis for this estimation? As mentioned abowve, the authors might want to consider
findings reported in Lowe et al. {2007]. Findings reported in this study would suggest that the
BOD concentration for “small offices” is maatching the median cancentration of 244 mg/L for
non-medical sources, but the total nitrogen concentration is onby 50 percant of what was
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determined for non-medical sources {i.2., 84 mg/L N). Thus, the release of nitrogen from thase
sources is potentially significantly underastimated.

- p. T4-5, fourth paragraph, last sentence. What is the basis {reference?) for reducing estimated
total nitrogen concentrations depending on soil profile and groundwater separation? Why is
credit given to subsurface treatment where no credit is given ta BOD during septic tank
treatment?

- The estimation of the total commercial flow seems reasonable and supported by actual flow
data.

- In section i} [Besidential Wastewatar), the underlying assumption to stimate the residential
fiow is 100 gal/capita day. Pleasa see discussion under a.), but the water consumption based on
mare recent studies would suggest 60-70 zal/capita day.

The estimation of nitrogen concentrations in domestic wastawater is referencing Metcalf and

Eddy {1891} with three values (20, 40 and 85 mg/L) for weak, medium and strong wastewater,

In the most recent edition of Metcalf and Eddy (2003) these values were revised 1o 20, 40 and

70 mgfLN.

The recent study by Lowe et al. (2007} reported & median total nitrogen concentration for

residential single sources of 63 mg/L M for raw sewage and 554 mg/L N for septic effluent,

respectively. These values provide support for the total nitrogen concentration of 60 meg/L for
septic tank influent proposad by the Regional Board staff in this memorandum.

Although the staff acknowledged that septic tank systems are [imitad in their ability to remove
cnitrogen, which is supported by multiple studies (EPA 2002, Lowe et al. 2007), credit was given
»to OWDS treatment and the estimated total nitrogen concentration of septic tank effluents in

the Walibu Civic Center area was reduced from &0 to 45 mg/L M. The basis for this reduction is
“Aneak at best.

- summary of Total Nitrogen Loading from Commercial and Residential Sites

The estimation of total nitrogen releases from comimercial sources could be affectad by the
used TN/BOD ratio of 0.2, which was suggasted to be closer to 0.3. For the residential sources,
considering a 70 gal/capita dsy water consumption and nitregen concentration of 45 mg/L N,
the nitrogen load weuld have been reduced to 12,118 [hsfyear or 33.2 |bs/day. Considering the
lower water consumption {70 sped) and 50 mg/L M, would reduce the total nitrogen loading
from 17,311 ibsfyear as stated in the report to 16,157 Ibsfyear or 44.3 [bs/day. This number is
close to the estimarte of 47.4 Ibs/day provided by the Regicnal Board staff.

Spacifics:
- p. Ta-4, first subheading. BOD is defined as “biochemical exygen demand”, not “biclogical
owygen demand” as stated. Flease revise.

- p. T4-5, first paragraph. .. TN/BOD ratino found in the above popular wastewster textbooks.”
The term “popular” dossn't buy credibifity and I'd suggest "peer-reviewed”, which represents 3
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better term. Regardless, the author might want to consider other references {sae discussion
abowa) that might be more suitable.

- p. T4-B, last paragraph, third sentence. “Using reported or estimated using wastewater..”.
Typo, deletad *using”.

U.5. EPA [2002). Onsite Wastewgter Tregtment Systems Manwe), Regort Ma. §25/2-00/008. U.S. Environmental

Protection Agency, Cincinnati, OH.

. Staff’s charocterization of groundwater flow regimes in the Malibu Civic Center area into five
hydrogeolagic secters, ond staff's application of the nitragen loads {calculated from #2 ahove)
into a spreadsheet’ model that estimotes attenuation of nitrogen loads released from OWOSs

and transported to Molibu Lagoon (i.e. to the point of groundwater recharge into the lagoon)
Jor each hydrogeologic sector.

The proposed characterization of groundwater flow ragimes into five hydrogeclogic sectors
seems reasonahle and is well supperted. The number of residencies/sources in these sactors is
well known. The estimated flow of wastewater in each section could potentially be revised
considering a lower per capita water consumption (60-70 gped) as discussed above. The same
holds true for the considerad total nitrogen concentrations for individual sources, which could
be adjustad from 45 mg/L to 60 mgfL X,

The assumead total nitregen load reduction factors by “soil treatment” for commerdial sites is
reasonable. Given that little is known abeut site specific conditions of residential sites, the
assumption that no soil treatment is occurting is appropriate.

d. staff’s use of the updated nitrogen laads released from OWDSs (calculated from #2 above) to
adjust {fupdate) estimates of nitragen transported to Mafibu Lagoon (i.e. to the point of
groungdvrater recharge inte the logoan), using a refationship aiready estobiished by o
groundwarter flow and transpart mode! {which is alreody accepted by stakehoiders in the
cormunity).

Besides the comments provided above regarding flow estimation and nitrogen loading from
both commercial and residential sites, the use of updated nitrogen loads refeased from OWDSs
to adjust estimates of nitrogen transported to Malibu Lagoon seems reasonable. The
adjustments made in thess calculations are appropriate (concentrations might change and
discharge volumes, see camiments zhowe). The only aspect that is somewhat inconsistent is the
assignment of a “Leach Field Reduction”. What constitutes a reduction of 10 percent vs. 20
percent? In Sector 3, sites with a scil type “sand, silt & clay” and depth to groundwater of 10 or
210 were assigned reduction credits between 0 and 20 percent!(?

w
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" Overarching guestions:

faj in readimg Tech Memos #3 and #4, ore there any additional scientific ssues, not described
above, that are part of the scientific basis of the proposed re? If so, please comment with
respect to the stotute fanguage given obave.

Regarding Tech Memo-#d, thers are not additional scientific issues that nesd to be addressad.

(b} Taxing eoch of Tech ffemo #3 and #4 as a whole, Is the conclusion of egeh tech mema based
on soumnd scientific knowledge, methods, and practices? '

Regarding Tach Memo #4, with the excepticn of cormnments provided above regarding flow
estimation and nitrogen loads, the conclusions presented inthis Tech WMemo are based an
soung scieniific knowledge, methods, and practices.

TM4-66
November 3, 2009






