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[well Fist cover the technica issues delineated o
wou enil dated 1) Seprembay.

1oan attashirsnl 1o

{, The iderpretation of four techica] docuwions selected o suppurl
]

Techinical Memurandwm #3—uomphiasis on Che Haile docomien s (1996, 1999 snd the
1383 EPA vriteria for eeereational misk in marine waler,

s an Epidemialogical Stwly of Possible Adverse ITealth Iffects ol
Swimmwing i Santa Monion Bav—Iaile oUal., 1998, This is u detailed
and comvineing pleee of rescareh that Hlustrales e pype o health offvcts
and reludve risk associsizd with hathing on Santa ?'\A{'L"-HECZ cel aites thar
arg proxivale to dischargs poims. or overland runefis  Although the
acument does poet bear diresily on situalions inowhich the prestmed
souree of contamminalion s the praximale groumdwater, the stody shows
sty cleardy thar ngo T containg conlaminants of Teeal origin produees
Bach glevated concentradivias of Fesal Indicaiors mml fugher invidencs of
wilerborme disease amog those bataing in impacled waters  Tha sty
alea esizblishes the relavance of enlrocouois SO alban as o usclut
indicator and e usefldness of the diseuse paramelers (symploms el us
eastrainreztingl and respdratory prohlems, sl snd so Torl) eeenlually
selected Tor use in Technicad Memoranduny 13

e Haile, ROV, Witte, 1.5,, Gold, M., et af. 1999, The health effects of
sywlmming o ocean wuder contaminated by sterm drain runofi,
Eptdeniotogy T 355-363. Tlis is apparently the peer reviewsd Tom of
the same study in Sonta docice Bay, The et thal She woeld wilesioo

puer reviee Toroarehival l"‘UbllLdUGll is cotawarthy amd adds to e

credibilivy of the study and interpretation ol indings, The anthers nots

that their Andings may have widaspezal relevinon sinee the indicarors of

foeal pomtaminstion are svilar o those sl o o

=

el mamber of other
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beaches.  They alse indicate that incremental dsk upon exposure lo
waters containing fhose levels of the indicator ersanisms is probably
significant based on the results of their work (incrementai rigk on the
order of =1 per 100 cxposed). Finally, they make e point that the
standurds [br fecsl indicstors In marine recreslional areas appear to be
relevant sinee exposur of Jower lovels had no sististically sipnificant
bealth outcorne. The article did not etessa use af cnleroceceus resalts in
predicting incidence of disease, but ralied on caliform measwrements und

dircet measurement of yins.

r Geld, M. 1994, What are the healib visks of swinmmiug in Sania
onicu Bay: an examinsztiva of the issues surrounding the public
health debate. Ph.Ir dissertation, UCLA. The diszertation largely ser
the stage for the subsequent cpidemiclogical study {abeve). The major
finding relaied ta high concentrations of feeal indicators includio B entari;
viruses across the hay. There was comment sbout higher than acceptable
levels of indicator organisms in Maliba Buy, bul thal was not the primary
focua of the work, The importance of the work was thut it was donc
competenily wnd that il provoked the subsequent siudy.

= Cabelli, V.J. 1983, Health effecis criterin for morine reereationsl
waters, EPA-600/1-B0-031. This is an exceptional picce of work, as
cvideneed in part by the fact that we are still resding it. The document
uses data from a variety of stdies in the United Stales and Egypr to
eslablish the methodologies for epidemialogical work of this kind,
selection of discusc indicalors, and justification for wse of specific
indicator organisms. The fact that findings are uppropriste Io zeveral
locations aitests to their utility. Inlerestingly, the response of Egyptians
te enterococci-indicatod exposwe was reduced, but that of visilors was
nol, 1 lhe Alexandria stndy. The cument standards for enicrococti in
seawaler can be Justificd on the basis of the study results, sincc
signilicanl  swimmingrelated disease incidence was pravided by
Exposure 1o walers containing |0-100 enferoencci por 100 mL. In fael,
the swimming related incidence of HOGT illness was about double that of
lhe: endomic rale among non swimmers when walsrs conlpined <30
enterococci per 100 mL. The authar concluded that citerococei have a
survival behavior more similar 1o the infeclious agents that do oter
indicator orgamisms tested, The limear relstionship suggested between
swimming rclated incidence and log trensformed cntorococei data sesms
justified based an the studies reviowed,

1. Dlsensgion of correlation coefffcients among anoual frequency
distributions for enterococews MPN data at Mallb beaches,

The: contention here is that the correlations smong annual requency disiributions
peovides evidence of wnnvel similarities ar each brach for which data are provided
and thus an indicalien lhal fluciation in erterococeus rumbers is probably the
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mesult of same regular pattsm of evenis as opposed te random edd events like
direct contamination by hathers, etc.

1 am vnuble o provide a ounvinging statistical woulysis sa part of this review,
Weweriheless, [ feel thal tus is a weak argument, primenly becsuse the stetement
doas not seem o vesl on statisticafly valid hypothesis testing. That is, do the
calculated correlation coefficients In fact justifyr ihe rconelusion that the
diswibution of valuce obsenved i3 dodved from the same population of aclua)

values cach year—ihat the distabution of snterococous MPNs docs not change
lroin year to vear. Even if hat distribution of eongentrgtions is fme invarnant (as
suggested) it secms that the population of enterococcus concenteations in (he
walers tesled may lake on a distibulion of this son for any number of reasons,
meloding a samewhat randomly generaled soures of contsniination due lo batling
and so forth. It seewms difficult ta justify the slimination of such an cxplanation
bazed ot e data provided.

As @ miner poinl, the text en p. T3-13 indicates that comelation coefficients for
MPH-dependent Fequencies al the Surfider Beach ranged from 082088, The
values provided in the Appendix T3-B iable indicate that the cooelstion
coefficient varies from (.72-0.98. For those nol stalistically well informerd
(inchiding me). the method of caloulation of the comelation coefficient wipghe b
provided.

1. Validity of conclusion that water quality during dvy werther at Surivlder
Eeach, Malibu Colony Beach, Malilba Pier Beach, Carbon Beach and Marie
Canyon persistently fails to meet water quality abjectives. This statement is
well supportsd by the enterocecoys datk provided,

4. Conrlusions regardlng the groundwaier origin of microbial contamination
at Balibu Lagoeon and beaches. Since this is the crux of the lechnical paper, it
i3 wcll to consider the cvidence presented intotal. The stalf report und references
therein establish the validily of ericrococcus measurements 23 an indicalor of
[ecal eontamitation et provides 2 potential source of health nsk. There is ne
reason to question the validity of the emerococeus standands for protection of
public health. Thar is, congistent violations of the marinc standard far recreationy]
use will likely produce a significant dJisesse incrowsc omong  bathees.
Censcquently, the waters off Malibu, which do not mest slandards, probably
presert 8 heslth-reluted preblem,  There are high coneentrlions of bacterial
indicators of fecal comtaminglion in lhe ground waters of heavily populoied and
commereial seclions of the Malibu community.  Furlhennors, groundwater
cenlaminanis appear to add contamination o the enterocgccus lovels in the
Malibu Lagoen at the MCW-1 sampling statian, downstresm fiom the Maliliu
Civic Center avea.  Finally, lhere are somewhat speculative, hut mcrsasingly
accepled, mechanisms for the tronsport of bactedys and viruses from proximate
pround waters, (hrough near-surface beach sands wnd inle the surf zone
Obgervations regarding transporl through the beach foul were denived from
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studics gulside the Malibu area, but in southern California, from muliple linez of
experimentation. Thass have been described i peer-reviewed archivasl fournals,
adding o their credibility.

No ogther ersible sourees of nedr-shore marving pollution ore dasceibed in s
techmical report. 1f Inud surface Tunoff is a possibility, it scerms unkikely that the
cfiects would be so general ar wnmanageable during summer months, parlicularly
gince the pedod 2005-2008—Ithe period of recond for lhe mewsurerncals
provided-—was apparenlly an unuswally dry period for Lhe region, In sy casc,
rainfall would likely increcse the efflux of groundwaler bactena into the surf zang
as well as inereasing the rate of surface minoff,

Considering the entire argument presented and supporting informalion pryvided,
the staff has made an adequate case for improving the miccabial qualily
(indicators of fecal contamination) in Malibu ground water in order to improve
the water quality in the nearshore marine arca off the Malibu coastling in order to
rexduce associated threats b haman health,

Additional cammenis. On page T3-2, it is indicated (hat several changes were made (o
the technical memorandmm based on an Early Technical Review. These changes include
generation of statisticsl suppart for conclusiens, recommendations regarding additional
supporting studies, emphasis on the hydrologieal and mierobiclogical complexity of he
subsurface inlertidal region and wvedficslion of the relalionship between human illness
due 1o manne recreational eclivities and conslal OWDSs, In my opinion, statistically
hazed inference remains largely missing ftom the document.  The ireatment ol
incremental risk at Surfrider Beach (Iable 6) is apparently based on resulte reported in
the 1983 EPA report and published information reganding bathing near stomwater
discharge point in Santa Monica Bay. However, fhe connection here is nol .wel)
developed and results of Lhose sdies thal contribute 10 the staff position should be
clearly faid out. '

AL his poing, T feel than the case s well made for construction of sewerage in the Malibu
area, bul T was convinced in part by informatian Mot the supparting dacuments that
might be included dircetly in the tcchnical memerandum. The epidemiolosical case in
paricular reyuires supporling informalion.  In my opinion, further sindics are not
teuired to justify Board action, so that recommendations specific 10 such studics are
unnecessary. The complexity of the hydrelagical conditions, microbiologics] transport
meochanism and s¢ forth ere sufficiently piain.

The technieal memorandium (¥3) is clearly wrtten and casy to yndersiand. The stafT hos
done its worl: very well,
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hMemorandum
5 Septemiber 2009

To: Ms. Wendy Phillips; Chief, Groundwater Cleanup and Permitting Section, CA Regional Water
Quality Control Board

From: Bob Arncld

Subject: Review of Regional Board Staff Technical Memorandum #4. Nitrogen loads from
wastewater flowing into Malibu Lagoeon.

Fweifl first address the technical issues that were identified for peer raview in attachments to

yvour emafl note dated 28 Avgust. |ssues are taken in the order that you suggested.

1. The approach used to inventory wastewater discharges in the Malibu Civic Ares {255,000
gallsns per day]. The flows inventoried fell into the following four classes:

i} Large, permitted commercial enterprisez with Waste Discharge Requirements (WDRs) A
subset of thess sources provide advanced wastewster treatment jundefined in the report) priar to
eftluent discharge. The ather subset provides only septic trestment prior to discharge. For these
sources there is a record of bath wastewater volume penerated and total nitrogen concentration
[Kjeldahl, nitrate, nitrite) discharged to the environment.

(it} Smaller permitted commercial sources, which alza produced a record of wastewater
volumes, but were not required to analyze for nitrogen forms in trested effluent. These sources seldem
it ever provided advanced treatment prior to discharge.

(i) Small businesses that veere not repulated by the state and for which there was no officisl
record of wastewater wolume generated or probable total nitrogen concentration in treated waste,

{iv} Private residences, for which there was no record of wastewater flow or effluent quality.

Thus a complete inventory of the required wastewater volume generated required the authors
to find or otherwise estimate the following information, generally from the tertiary zanitary engineering
literature and/or the assumptions noted below:

& Fordischargers in class (i) the volume flows and nitrogen levels provided all infarmation

neressary to tzleulate flows and respective nitrogen loads at points of discharge.

& Forsmaller, permitted commerdal sources {class [ii], above) flow data were available, but

nitrogen levels would depend on an azsemption {see below] regarding total nitrogen level.

& Small businass flows were estimated wsing information derived by staff regarding on-site
popuiation and business activity. Detailed information/methods for these steps are not
described in Technical Memorandum No. 4.
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* Flows from residences were estimated hased on 100 gallons per day per residence bathroom.

There is very little to criticize in this approach to volume estimation. A few details or perhaps
exampies of the process by which tiows were assipned to small, unpermitted businesses might provide
a feel for this work. However, the magnitude of flew generated by this class of dischargers must have
been fairly small and probably insignificant —- making the quality of assemptions used or accuracy of
related estimates almost irrelevant within the context of the aoverall exercise. To make this plain, it

waould be useful to organize the eventual flow information by class of discharger within each of the
geographical sectors within the study area. It also seems possible that water use data, if uniformly
avaitable for small businesses could have been used to generate estimates of wastewater flows. 1t
=eems very unlikely that such an alternative approach, however, would have led to materially different
results at the conclusion of the nitfogen analysis. In a senze, assumptions regarding domestic flows
are the mast critical, inasmuch az treated domestic wastewater is a major contributor 4o the eventual
calculation of the nitrogenload to Malibu Lagoon. Again, water demand data might have been used to

generate wastewater flow estimates,

In general, | am satisfied that no set of alternative (rational} assumptions would have materialby
improved the quality of the analysis to this point.

2. Methaods for calculating nitrogen load contributions from individual 0WDSs. Again relying on
the four classes of dischargers within the Maliba Civic Area:

{il Total nitrogen data were available for large, permitted commercial sources with WDRs. Again,
there is no clear indication of which specific sources fell within this category in any of the summary
tables, so that the efficiency of advanced wastewater treatment processes (unspecified) for nitrogen
management cannot be determined from the Table 3 data.

{ii} It was assumed that the smaller, permitted, commercial sources produced an effluent that was
similar to domestic effluent guality following septic treatment. The report indicates that some effort
was undertaken to express effluent strength, including total sitrogen concentration as a function of
the type of business practiced on site. Details and intermediate results from that work are net
provided, however,

{iii} Site-specific infarmation was used to anticipate total nitrogen concentration at unpermitted
commercial facilities. Again, essentially no information is provided with which to illustrate the type of
informatinn collected, methodology for its conversion to nitrogen concentration or nitrogen load, and
=0 forth.

{iv] The total nitregen concentration in residential wastewater was estimated by assuming that
the concentraticn of total nitrogen [as N) was a constant fraction {0.21} of the five-day biochemical
oxygen demand. The correlation was taken from an exceptionally imporkant sanitary engineering text
and should be at least approximately correct.
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| have the following reservations regarding the approach taken to estimation of nitrogen

concentrations for the purpose of nitrogen lead allacation at respective discharge points:

s glthough the correlation between total nitrogen concentration and BODs (0021 mg/fL as N per

mafL BODy 5 Oy may be accurate for domestic wastes, the justification for its use in this

context is misleading. The austhors contend that nitrogenous axygen demand is a consistent
contributor to BOD. (p. T4-4). in fact, the kinetics of biochemical axygen demand may be

dominated by carbonaceous oxygen demand aver the first five days of the BOD measurement.

This does nat invalidate the appraach taken, inasmuch as both total nitragen and BOD, are

useful indicators of the strength of 3 waste and are likely correlates in domestic wastewater,

Since BODs data were more hruad]',' available than total nitrogen dats, the method of

estimation prabably has merit. Forthose cases in which both BOD;, and total nitrogen data are

avsilable, however, the authors should provide them — to demaonstrate the strength of the

correlation.

*  No attempt is made in the report to define "advanced” OWTS treatments. In the interest of

defining the mast significant scurces of nitrogen load, the facilities that pravide advanced

treatment, the nature of the treatment provided and typical BOD: and total nitrogen removal

efficiencies might be added to the report.

* The choice of BOD concentrations , absent data, and thus total nitrogen concentrations (23% of

BODg) seems arbitrary:
Facility Type BODOg fmgyfL TH (gL as M)
Shopping centers with 200 la60*
réstaurants
Smiall Offices 220 S0
Schoals 455

* reduced to 80 mg/L to reflect frequent purmping of zeptic tanks st Malibu Country Mart.

** dependent on soil type and groundwater separation.

Mevertheless, any other assignment of values would be equally arbitrary and probably no more

reasonable than the values chosen for the nitrogen loading models. Atthe end of the exercise,

howewver, it isn't possible to determine which facilities were included in each class {large commercizl,

small commercial without water quality data, etc.} =0 it is not possible to reproduce the spreadzheet

calculations from the data provided. Given that reviewers will be incapable of performing independent
caleulations, the authors might carry out their own sensitivity analysis-———to determine which

parameters are the primary determinants of the eventual nitragen Joad estimates. A good candidate for

sensitivity analysis, for example, is the B0 mg/L {as N} total nitrogen concentration that is assumed for

some af the commercial sources. Were this value actually 40 mg/L, would the outcome of the analysis

change dramatically? The spreadsheet approach is well suited to make such repetitive calrulations, and

the results could be illuminating. This comment applies to several of the assumed parametric values.

November 5, 2009




®  arious data elements are missing from table 1, page TA-20. is thers a reason for this?

*  The apparent importance of residential contributions to regional nitrogen Inading suggests that
it may be important to distinguish between reported literature valugs (20, 95, 85 ma/L as Mj—to
make a selection that is appropriate for Matibu, if local data exist with which to make this
distinction, they should be cited in the text. | failed to find data related to nitrogen levels in

septic tank effluents, although staff suggested that measurements i septic tank effluent had

been made. Absent data, the sensitivity of spreadsheet results to the sssumed value should be
determined.

*  Finally, is it possible that zeasonal effects are of importance to aversge nitrogen load estimation
in the study arez? No mention was made of variation in population or commercial activity in the
Malibu study area. However, since estimatad groundwater travel times to Malibu were
sometimes on the order of deca des, it is conceivable that winker ocrupancy rates and seasonal
commerce might lower annual average nitregen loading rates in a way that also fowers the
average nitrogen [oad at the Malibu Lagoon. Since neither this study nar previous studies seem
to have cansidered seasonal effects, it seems likely that they are unimportant in this context.

3. Division of the Malibu Civic Center area in hydrologic zones. There is clear justification for
divizion of the study area into hydrologic zones. This seemsz like a very good way to account for
substantial differences in fractional contributions of wastewaters to the Malibu Lagoon that arise
from consideration of topography, water table contours and groundwater travel mes to the
lagoon. The breadth of both fractional centributions and estimates of groundweater travel times is a
fittle urnerving. That is, travel times are held to vary fram up to 50 years, for at Jeast a portion of
the wastewater discharged in sector [ to less than one year for a portion of the flow that originates
in gector II. The estimated fractions of discharged wastewater that reach the Malibu Lapoon range
from 1% (\Winter Canyon, main area sectar IV, Sector V] to 95% [sector I much of sector I, The
approach is sound, in my opinion, and potentizlly allows planners and engineers to discriminate
geographically in making decisions regarding the importance of new sewerage ta the quality of
water in the Malibu Lagaon. That is, based on nitregen considerations alane, it seems probahble that
new construction would be best deployed in sectors I T and part of IV, The effects of that
construction on lagoon water guzlity should be relatively rapid due to the short, estimated travel
times. The staff’s own spreadsheet model can be used to estimate fractional reductions in annual
nitrog,en load to Malibu Lagoon as consequente of several possible sewerage configurations. Staged
construction and water quality response in the lagoon could then be used to avoid unnereszary
extension of the sewage systerm.

| offer just a few comments in this area—- use of hydrological sectors, etc:

*  Since water table contours are not provided in the report, readers are obliged to accept
staft's opinion on gradients and groundwater flow directions. A contour map would
undoubtedly lead those reviewing the document to the same conclusion that was reached
by staft and would better pround the very significant assumptions about flow routing and

TM4-57
November 5, 2009



contribution to Malibu Lagoon that are presented in the docement. Such a contour map
should be developed and included in the report i it is practical to do so.

#  Where the selection of How contribution by sector or sub-sector has an element of
uncertainty, staff should examine the sensitivity of their genesral findings to the fraction
adopted. The spreadsheet solution should make such an sxercise accessible, and the
results would likely show that staff findings are robust with respect to selection of sector-

dependent factors governing respective fractions of on-site discharges that reach the
lagaon.

*  Judgrment regarding the fate of nitrogen during on-site treatment and subsequent transport
seems arbitrary. While estimated nitrogen losses may have been conservatively high,
contributing to the strength of the staft's eventusl findings and recommendations, it wauld
be preferable to cite local data for the loss of tetal nitrogen during on-site treatment, and
the distussion of nitrogen fate and transport following discharge is inadequate. That
discussion makes no distinction between ammanium ion absorption, which is both efficient
and Fast on sail particles, and nitrification/de-nitrification reactions, which can lower the
concentrations of available nitrogen torms and dramatically affect nitrogen transport in the
subsurface. Furthermore, the availability of molecular oxygen in groundwaters affected by
an-site discharpes deserves atbention since oxygen is required for nitrification. Finally, staff
might comment on the form in which nitregen is present in the Malibu Lagoon since this

bears on the forms in which nitrogen is transferred from on-sits disposal locations.

4. Model adjustment using new nitrogen load factors. | have nothing to say about the use of
updated nitrogen load factors to adjust model results. This activity seems well justified and takes
advantage of previous maodeling work.

5. Other comments. | could make sbout a dozen grammatical suggestions but have not since
this lizs outside the scope of my review. 1can send 2 marked up electronic version of the draft technical
mermorandem i you like.

Iri the end, | think that none of the commients offered here will materially alter the results of
statf's analysis. Sensitivity analysis can be better used to show that analytical results are in fact robust
with respect to tributary assumptions. Staff iz well positioned to use their spreadsheet model for that
purpose.

Althoush it goes beyond the fimits of my review, | viould like to know how much & ths fday of
nitrogen addition to the fagoon is likely to increase available nitrogen levels in Malibu Lagoon. To that
end, what would be the incremental change in total nitrogen concentration in effluent from the Matibu
Creek due to & tbs/day {as M) of supplemental nitrogen under some sort of eritical flow condition?

Statf's analysis suggests that parts of the study area might be excluded from a sewer
construction pragram since their collective on-site discharge contributes little or nothing to nitrogen
levels in Malibu Lagoon. Staged construction would allow regulators to determine the sffects of
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sewerage in areas that are the likeliest source of anthrapogenic nitrogen in the lagoan, before extending
sewer construction into the other geographic sectors of the study area.

In summary, staff's work is very well done. No set of alternative assumptions is likely to affect
the general findings of the report. Sensitivity analysis could be used to demonstrate that point.
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