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SUMMARY

[

The State Water Resources Control Board (Statc Board) staff has prepared this final
Functional Equivalent Document for consideration of several amendments to the
California Ocean Plan. A hearing was held on the proposed amendments on August 29,
1989. We have summarized and developed responses for each  mment received before the
hearing record was closed. Some of the alternatives and Oc¢  Plan amendments have
been modified to reflect the comments received. The report coatains the staff review of
some of the high priority issues raised in the Ocean Plan Triennial Review and Workplan

1.

2.

(completed in 1987). A summary of the review follows:

Monitoring Guidance: We propose to reorganize the Ocean Plan slightly so guidance on
plan implementation can be included in the plan as amendments are added. A new
appendix is proposed for Ocean Plan monitoring guidance.

Bacterial Standards: We recommend a new bacterial assessment and remediation section
in Chapter II of the Ocean Plan.

Initial Dilution: We do not recommend any change in the use of minimum initial
dilution for implementing water quality objectives.

Amendment to Table B Objectives: We recommend several new water quality objectives
be included in Table B so the State Board can comply with Section 303(c)(2)(B) of the
Clean Water Act (CWA). We recommend the use of method detection limits and
practical quantitation levels to implement water quality objectives. For clarity of
presentation we addressed the five sub-issues below:

a. Update of Existing Table B Objectives: We recommend modifying the water quality
objective for cyanide and total residual chlorine,
b. Add New Water Quality Objectives to Table B: We recommend adding two new

aquatic life water quality objectives (endosulfan and selenium) to Table B. The
substances selected for incorporation in Table B are toxic pollutants identified
under Section 307(a) of the CWA ("priority pollutants") not already contained in the
Ocean Plan.

¢. Add New Water Quality Objectives to Protect Human Health from Consumption of
Fish: We recommend several new objectives to protect human consumption of fish.
We have used the Environmental Protection Agency (EPA) methods for calculating
the water quality objectives and have updated the fish consumption estimate and
some of the potency factors.

d. Add a Water Quality Objective for Chlorinated Dibenzodioxins and Dibenzofurans:
We recommend a new human health objective for chlorinated dibenzodioxins and
related dibenzofurans. ‘

e. Add a New Water Quality Objective for Tributyltin (TBT); We rccommend adding a
new human health water quality objective for TBT.

Bioassay Protocols and Their Implementation: We recommend the State Board adopt a
new toxicity water quality objective and a list of protocols for implementing the
objective.

Sludge Disposal: We recommend no change in the sludge disposal requirements in the
Ocean Plan.

ix






FUNCTIONAL EQUIVALENT DOCUMENT:
AMENDMENT OF THE WATER QUALITY CONTROL PLAN
FOR OCEAN WATERS OF CALIFORNIA

CALIFORNIA OCEAN PLAN

INTRODUCTION

In March 1987 (Resolution No. 87-21), the State Water Resources Control Board (State
Board) declared its intent to amend the Water Quality Control Plan for Ocean Waters of
California (Occan Plan) annually or as major issuc analysis 1s complcted (SWRCB, 1987).
The first set of amendments was adopted by the Statec Board on September 22, 1988
(SWRCB, 1988b; 1988¢c). Thc purpose of this report is to present the stalf recommendations
for modification of some other portions of the Ocean Plan.

Recommendations are madce for six major issucs raiscd in the 1987 Tricnnial Review of the
Ocean Plan: monitoring guidance, bacteriological standards, initial dilution, additions and
update of Tablc B, bioassay protocols and rclated objectives, and sludge disposal. A public
hearing was hcld by the Statc Board (Danny Walsh, Hearing Officer) on August 29, 1989 to
receive public comment on the proposed amendments (SWRCB, 1989). The comments

received are summarized under cach issuc. The comments not pertinent to the issucs under

consideration by the Board arc listed in a scparate scction.

We are continuing to complete the staf analysis for the remainder of the issucs identified
in the triennial review (SWRCB, 1987). A progress report of the staff analysis on these

issues is presented.

The State Board must comply with the requirements of the California Environmental
Quality Act (CEQA) when adopting a regulatory program, such as the Occan Plan or
Regional Water Quality Control Plan amendments. CEQA providcs that a Statc agency
regulatory program is cxempt from the requirements for preparing Environmental Impact
Reports (EIRs), Negative Declarations, and Initial Studies if certificd as functionally
equivalent by the Secrctary for Resources. The process the State Board will use to amend
the Ocean Plan has received certification from the Resources Agency to be "functionally
equivalent" to the CEQA proccess [14 California Codc of Regulations Scction 15251(g)]. The
environmental impacts occurring as a result of these amendments are summarized in an

Environmental Checklist (Appendix B).
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Background

The Occan Plan establishes the water quality objectives for California’s occan waters and
establishes the basis for regulation of wastes discharged into the State’s coastal waters. It
applies to point and nonpoint discharges. The State Board adopts the Occan Plan, and both
the State Board and the six coastal Regional Water Quality Control Boards (Regional
Boards) implement and interpret the Ocean Plan.

The Ocean Plan contains scctions on beneficial use designations, water quality objectives,
requirements for management of wastes, effluent and recciving water requirements,
discharge prohibitions, and gencral provisions for ¢cxceptions and monitoring programs,
Chapter I of the Ocean Plan identifics scveral uses of marine waters that should be
protected. These uses include protection and cnhancement of marine lif¢c and Arcas of
Special Biological Significance (ASBS) (SWRCB, 1974), fish migration, fish spawning,
shellfish harvesting, rarc and ecndangered specics, recrcation, industrial water supply,
commercial and sport {ishing, mariculturc,_ acsthetics, and navigation. To protect
beneficial uses, the State Board has established in Chapter H a sct of narrative and
numerical water quality objectives. The objectives include bacterial standards (or the
protection of watcr-contact recrcation as well as objectives for the preservation of marine
biological communities and their habitat.

The third Chapter of the Occan Plan gives guidance for the development of new discharges
into marine waters. The Ocean Plan provides a listing of the considerations a discharger
must address before a new discharge will be permitted. The lfourth Chapter of the Ocean
Plan contains efflucnt and receiving water quality objectives for the protection of marinc
waters. The effluent limits (Tabic A of the Occan Plan) apply to all publicly owned
trcatment works (POTW) and to industrics that do not have effluent limitation guidelines
cstablished by the U.S. Environmental Protection Agency (EPA) regulations.

The water quality objectives contained in Table B arc derived from data from scicntific
literature that measure the toxicity of various substances to marinc organisms (Klapow and
Lewis, 1979). These scientific data are combined with information on attainability and
site-specific considerations to form the watcer quality objectives. The water quality
objectives for receiving water arc converted into ef fluent limitations that apply to
discharges into State ocean waters. These ¢fflucnt limitations are established on a
discharge-specific basis depending on the initial dilution calculated for cach outfall. The
Table B limits must be met after initial dilution is complete. Table B currently contains 21
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numerical limits for specific substances or groups of rclated substances and limitations for
toxicity and radioactivity.

The last two scctions of the Ocean Plan contain sections on discharge prohibitions (e.g.,
municipal or industrial sludge, bypassing, discharge into ASBS, and others) and general
provisions. These provisions mandatc Regional Boards to require dischargers to monitor
their discharges and provide a mechanism for allowing cxceptions to the Ocean Plan under
special circumstances, provided beneficial uses arc protected and the public interest is
served.

Major Issues Identilicd in the 1987 Tricnnial Review

The Occan Plan was [irst formulatcd by the Statec Board as part of the State Policy for
Water Quality Control (SWRCB, 1972a). Changes in the California Watcr Code (CWC) in
1972 requircd the State Board to redraft its proposed Policy as a Water Quality Control
Plan. At that timc, it was the intent of the State Board to "..determinc...the necd for
revising the Plan to assure that it reflects current knowledge..." (SWRCB, 1972b). The
Ocean Plan was rcviewed and amended in 1978 to fulfill the intent of the Statc Board and
the requirements of State and fedcral law for periodic review. In 1983, a second rcview
and revision was complcted (SWRCB, 1983b). Thc major changes to the Ocean Plan werce
the addition of several chemicals to the recciving water limitations, modification of the
bacterial standards, and the incorporation of parts of the 1972 and 1978 guidelinc
documents into the Occan Plan.

In 1986, the CWC was amended to require the State Board to review the Ocecan Plan at least
once cvery three years. The most recent review of the Occan Plan was completed in 1987
with the adoption of the Occan Plan Triennial Review and Workplan (SWRCB, 1987).

For the 1987 review, the State Board held two public hearings, onc cach in northern and
southern California, to solicit input on which parts of thc Ocean Plan nceded improvement.
The testimony and comments were summarized, and the Statc Board adopted the workplan
that identified the issucs to be addressed over the following three years [by Fiscal Year
(FY) 1989-90].

Forty-two issucs were raised by the public in the hearing process. Twenty-one of the issucs
were identificd by the State Board as high priority and to be addressed before the next
Occan Plan triecnnial revicw. The high priority issues fcll into seven gencral categorices:

suspended solids regulation, bioassay protocol adoption and implementation, nonpoint
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sources, bacterial standards, water quality standards, administrative cleanup, and
monitoring mecthods. In 1988, the State Board acted on scven of the issucs identified in the
1987 tricnnial review (SWRCB, 1988b) by revising the Ocean Plan (SWRCRB, 1988¢).

The Impacts of the Proposed Amendments

We make recommendations on six issues identified in the 1987 tricnnial review. There are
no significant adverse environmental impacts from the proposcd Ocean Plan as amended
(for the purposes of the CEQA, the amendments arc considered a "project"). A discussion
of the specifics of ecach proposed change in the Occan Plan is presented in separate sections
below, and the potential environmental effects of the amended Ocean Plan are addressed in
the Environmental Checklist (Appendix B of this report).

If the Statc Board a,dopts= the reccommended amendments to the Occan Plan, there will be no
unavoidable environmental impacts. The purpose of the Ocean Plan is to protect the
quality of California’s coastal watcrs [or the use of the people of the State. Conscquently,
the changes will serve to better protect ocean waters for the identificd beneflicial uses.

Since no significant adverse cffects arc cxpected, mitigation measures are not proposed.

In accordance with CWC Section 13170.1, we have considered the following management
agency agrecements: (a) NPDES memorandum of Agrecment (SWRCB and EPA, 1989),

(b) Section 301(h) M¢morandum of Understanding (SWRCB and EPA, 1984), (¢) the
Interagency Memorandum of Agreement Regarding the Tijuana/San Dicgo Land Outfall

(City of San Diego ¢t al., 1990), and (d) the two forest practices management agency
agreements.

LIST OF COMMENTERS

Individuals or organizations who submitted writtcn comments on the draft Functional
Equivalent Document (SWRCB, 1989) belore the close of the hearing record

(Scptember 30, 1989) or who gave testimony at the August 29, 1989 hearing arc listed below.
Each of the commenters are referred to by number when referenced in the various issues.
When an agency or person submitted writtcn comments, we relied on that source to

characterize their comments. All comments presented at the hearing were addressed.
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PROPOSED GCEAN PLAN AMENDMENTS

In the staffl analysis of cach of the proposed Occan Plan amendments, we present a

summary of thc issue under consideration, present Ocean Plan policy, a description of the

issuc including historical devclopment (if appropriate), a summary of the comments

rcceived, responses to comments, alternatives for State Board action, staff

recommendations, and the proposed Occan Plan amendment.

Each issuc analysis contains the following scctions:

Issue:

Prcsent
Occan Plan

Policy:

Issue

Description:

Comments

Recceived:

Alternatives
For Board
Action:

Staff
Reccommen-

dation:

A bricf description of the issuc.

A summary of the current provisions related to the issuc.

A dctailed description ol the issue, plus the historical development
of the current Occan Plan approach, and, il appropriate, a description of

what led the State Board to establish the current provisions.

This scction was completed alter the State Board hearing on August 29, 1989
on thc issucs undcr considcration. All substantial comments raiscd during
the evaluation process were addressed. Those comments not pertinent to the
list of issucs being considered were listed in a separate section. Copics of the
written comments and the hearing transcript are available for any person to
revicw. The Environmental Checklist Form was not revised as a result of the

rcview of comments received.
FFor cach issuc, staff has provided at lcast two alternatives for

State Board action.

In this section, a suggestion is made for which alternative should
be adopted by the State Board.
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Proposed An amendmenit is propesed, if appropriate. A drafit Ocean Plan
Ocecan Plan  with all the preposcd amendments i1s included in the report

Amendment: (Appendix A).



Issue I:
Precsent

Ocean Plan

Policy:

Issue

Decscription:

Comments

Rcceived:
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Appendix for standard monitoring procedurces to implement the Ocecan Plan.

Some of the methods necessary to implement the Occan Plan arce
contained in several State Board and EPA documents that arc not
included explicitly in the Occan Plan. Also, somc statements in the Ocean

Plan give some guidance on how to implement the Ocecan Plan,

Two documents have been published by the State Board regarding

the implementation of the Occan Plan: "Water Quality Control Board

Table B Guidclines Ocean Waters of California" (SWRCB, 1978) and
"Guidelines for the Preparation of Technical Reports on Waste Discharges to
the Ocean and for Monitoring the Effects of Waste Discharge on the Ocean”
(SWRCB, 1972¢). These documents have not been updated and are now of
limited use in the design of monitoring programs to implement the Occan
Plan. Thc EPA has preparcd scveral technical support documents for the
dcsign of monitoring programs {(¢.g., EPA, 1982; Tctra Tech, 1986a; Tctra
Tech, 1986b) to be implemented under Section 301(h) of the CWA. These
documents may be usclul for the design of non-301(h) monitoring programs
as well. Although not explicitly stated in the Occan Plan, the analytical
procedures listed in 40 Code of Fedceral Regulations (CFR) Part 136 are
requircd for mcasurcments made to comply with the Occan Plan,

Monitoring guidance should be modified as provisions of the Occan Plan
change or as better techniques develop. Consistent reporting of monitoring
information is important to ¢fforts to evaluate impacts on beneficial uses. A
section in the Ocean Plan for the incorporation of monitoring guidance and
reporting requirements would ensurc that the most up-to-date methods are
uscd.

Comment: Scveral commenters expressed support for the monitoring
guidancce scction (7, 15, 23, 29, 32).

Rc¢sponse: No responsce is necessary.

Comment: Existing test methods should be supplemented with ncw methods
capablc of achicving lower detection limits, provided they have been
properly validated and arc cost effective (17, 32). An example was a
suggestion to adopt the congener-specific method for PCB analysis in
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Appendix II (17). Similarly, the abscnce of an analytical method for
tributyltin (TBT) was noted (17). New test methods should include quality
assurance/quality control procedures and minimum detection limits that
testing laboratories are required to achicve with proficiency (16, 32). '
Emphasis on lowest detection limits requires that GC/MS validation of
analyscs would often be sacrificed (17).

Response: We agree that existing methods should be supplemented with
validated ncw mcthods that have lower detection limits and quality
assurance/quality control procedures. The choice of new methods, however,
should be shared by both the Regional Board and EPA. To facilitatc this
joint responsibility, the Regional Boards should specify all analytical
methods appropriate {or usc in the monitoring requircments section ol waste
discharge requirements by referencing 40 CFR Part 136 or other appropriate
protocols approved by EPA. Wc proposc that Appendix H be modified to
requirc that all approved mcthods be specificd in the monitoring
requircments scction of waste discharge requircments and when alternate
protocols arc nccessary, EPA approval is required.

Comment: The Regional Beard should be atlowed to deviate from the
standard monitoring proccdurcs in Appendix 1l without approval by the
State Board (3, 34).

Response: The Regional Boards will continue to have {lexibility in the
establishment of monitoring programs. In order to cstablish some consistency
between dischargers in dif ferent regions it is nccessary provide a list of
monitoring protocols to be used on a statewide basis. If site-specific
conditions require alternate protocols, the Regional Boards will be altowed to
use them. For some protocols (e.g., toxicity tests [see Issue 5]), the CWC
requires the State Board to approve the protocols. With respect to 40 CFR
Part 136, altcrnate protocols must be approved by EPA. The introductory
language to Appendix Il has been modificd to not always require State Board
approval of alternate monitoring protocols.

Comment: The monitoring guidance appendix should be expanded (20, 33,
25, 29). The appendix should contain details on sampling design, statistical
methods, the neced for additional target specics, natural rates of change, and
rclated concerns (20).



Alternatives
for Board

Action:
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Response: Guidance for monitoring is a significant issue that involves a
considcrablc amount of work to dcvcelop. Since the National Rescarch
Council Marinc Board’s nationwidce study on monitoring practice is ncaring
completion (Bookman, pers. comm.), we will address changes in monitoring

guidance in subscquent amendments.

Comment: Change all reference to "guidance” in Appendix I to "direction”
(26).

Response: The necessary corrections have been made.

1. Do not consolidate the monitoring guidance into an appendix

of the Occan Plan. This alternative would keep the Ocecan Plan

as it currently exists and would perpetuate the lack of up-to-date
g'uidnncc nccessary for Regional Board and discharger implementation of
the Occan Plan.

2. Reorganizc the Ocean Plan to move existing monitoring guidance into a

new appendix. Consolidating rcfcerence to monitoring programs, chemical
analyscs, testing organisms, reporting rcquircments, ctc., including
references to specific required techniques (such as 40 CFR Part 136) into
a single section of the Occan Plan would simplify usc and interpretation
of the Occan Plan. Another advantage of this alternative is that as the
Occan Plan is modified, the guidance necessary to implement changes
could bc morc casily incorporated into the Occan Plan. A third
advantage is that consistency in reporting of monitoring information

would be encouraged.

3. Incorporate by reference the two State Board guidance documents and the

several EPA Technical Support Documents into the Ocean Plan. The

advantage of this alternative is that the coastal Regional Boards will be
provided with some guidance on the design of monitoring programs. The
overriding disadvantage is that the State Board monitoring guidance
documents arc dated and not very uscful for the types of monitoring that
arc currcntly required. EPA documents provide the techniques nccessary
for monitoring but give littlc help to the chion’ul Boards on cvaluating

whether beneficial uses are impatred. Before these or any documents arce
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Staff
Recommen-

dation:

Proposcd
Occan Plan

Amendment:

incorporated in the Occan Plan, the State Board should develop more
specific objectives (ccological hypotheses) to be tested and then select the
analytical and statistical proccdures necessary to cvaluate the discharger
monitoring reports.

Adopt Alternative 2.

1. Creatc a new appendix and renamc cxisting appendix.
Amcad the title of ¢xisting appendix to rcad:
"APPENDIX It DEFINITION OF FTERMS"
Create a new appendix with the following introductory paragraph:
"APPENDIX Il: STANDARD MONITORING PROCEDURES"

*The purposc of this appendix is to provide direction to the Regional
Boards on the implementation of the California Ocean Plan and to cnsurc
the reporting of uscful information. It is not feasible to cover all
circumstances and conditions that could be eacountered by all
dischargers. Therelore, this appendix should be considered as the basic
components of any discharger monitering program. Recgional Boards can
deviate from the proccdures required in the appendix only with the
approval of the Statc Water Resources Controt Board unless the Ocean
Plan allows for the selection of altcrnate protocols by the Regional
Boards. If no direction is given in this appendix for a specific provision
of the Occan Plan, it is within the discretion of the Regional Board 1o

establish the monitoring requircments [or the provision.

"The appendix is organized in the same manacr as the Occan Plan®

2. Movc the appropriate scction listed below from Chapter 1V to Appendix

H. Add language regarding standard analytical procedures (ic., 40 CFR
136) to Appendix 1L
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"Chapter I[V. Table B. Compliance with Table B objectives:

"Procedurcs, calibration techniqucs, and instrument/reagent specifications
uscd to determine compliance with Table B shall conform to the
rcquircments of fcderal regulations (40 CFR 136). All methods shall be
specified in the monitoring requirement section of waste discharge

rcquircments.

"The State or Regional Board may, subject to EPA approval, specify

test methods which arc more scnsitive than those specified in 40 CFR 136.
Total chlorine residual is likely to be a method detection limit cf(luent
requircment in many cases. The limit of dctcction of total chlorine
residual in standard test mcthods is Iess than or cqual to 20 ug/L"

Includc proposcd language on bacterial monitoring, Tablc B objcctives,

and water quality-bascd toxicity (scc issues 2, 4 and 5).
Chapter YI.D. Add a ncw last sentence to first paragraph as follows:
"Monitoring provisions contained in discharger waste discharge

recquirements shatl be in accordance with the Monitoring Proccedures
provided in Appendix 11"
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Issuc 2: Bacterial Standards for Water-Contact Recreation

Present Chapter {1LA1.: "Within a zonc boundcd by the shorceline and a

Occan Plan  distance of 1,000 fect from the shorcline or the 30-foot depth contour,

Policy: whichever is further from the shorcling, and in areas outside this zone used
for body contact sports, as determined by the Regional Board, but including
all kclp* beds, the following bacteriological objectives shall be maintained
throughout the watcr column:

a. Samples of water from cach sampling station shall have a concentration
of total coliform organisms less than 1,000 per 100 ml (10 per ml);
provided that not morc than 20 pcrcent of the samples at any sampling
station, in any 30-day period, may cxceced 1,000 per 100 mi (10 per mi),
and provided further that no singlc samplc when verificd by a repeat
samplc taken within 48 hours shall ¢xceed 10,000 per 100 mi (100 per ml).

b. The fecal coliform concentration based on a minimum of not less than
five samples for any 30-day period, shall not exceed a log mean of 200
per 100 ml nor shall more than 10 percent of the total samples during any
60-day period excced 400 per 100 ml.

The "Initial* Dilution Zone" of wastewater outfalls shall be excluded from
designation of "kclp* beds" for purposes of bacteriological standards, and
Regional Boards should recommend cxtension of such cxclusion zone where

warranted to the Staté Board (l"or} considcration undcr Chapter V.LF.).

Adventitious assemblages of kelp plants on waste discharge structures (e.g.,
outfall pipecs and diffuscrs) do not constitute kelp* beds for purposes of
bacteriotogical standards."

Issuc The bacterial standards in the Ocean Plan form the basis for the

Description: regulation of discharges that could affect bathing beaches and kelp beds
along the California coastline. The appropriatcness of the bacterial
standards containcd in the Occan Plan was raised as an important issue in
the Trieanial Review complceted in 1987, The staff analysis for this issue

addresses (1) which indicator(s) of pathogen-caused illness are appropriate to

*This term is defined in the Ocean Plan definition appendix.
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usc in regulating discharges to the ocecan and (2) how new indicators can best
be utilized to protect beneflicial uses.

Background

In the context of bathing beach standards, an indicator organism is a
microorganism whose density in the water can be related quantitatively to
the potential health risks of cxposure to pathogens in the water or to the
occurrence of scwage. Enteric viruses derived from fecal material and
transported through watcr contaminated with fecal wastes can posc a health
hazard to humans. Human fccal waste is considered the most hazardous,
although fecces of other animals also can contain pathogenic agents. The
principal source of human fecal waste in California’s occan watcers is the

discharge of wastewater from POTWs.

Early cfforts to identify problem situations were limited by an inability to
dctect pathogens directly. Even as detection techniques improved, the
numbcer of potential pathogens and their temporal and quantitative
variability in wastewatcr presented an unmanageable monitoring problem.
To a large cxtent, these problems with the direct measurement of scwage-

derived pathogens cxist today.

An alternative to the mcasurement of pathogens is the use of ‘indicator
organisms. Idcally an indicator organism should have the following traits
(Goyal, 1984; Cabeclli, 1983):

a. Consistent and ¢xclusive association with the source of the pathogens, ic.,

fecal waste, particularly human waste.

b. Prcsence in sufficient numbers to provide accurate estimates of the
concentration of indicator organisms whenever the concentration of

pathogens rcaches a level associated with an unacceptable risk of illness.

¢. Persistence and survivability in the trcatment process and the occan

similar to the most persistent pathogen of concern.

d. Recady, consistent, and accurate quantification using relatively

incxpensive mcthods.
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The first organisms to be used as indicators of pathogens in water were a
group of bactcria known collectively as total coliform (Cabclli, 1976, 1983;
Dutka, 1973). Coliform arc usually not pathogenic organisms but are
abundant in cfflucnt, arc casily dctectable and were believed to be correlated
with the prescnce of pathogenic organisms., Subscquent work demonstrated
that coliform bacteria are not human-specific or even fecal-specific and are
not consistently correlated with the presence of pathogens (Cabelli, 1978;
Melnick, 1984; Salas, 1986). Coliform bactcria can cxist on soil particles and
plant surfaces, and are associated with thec animal wastes that pose little or
no risk to human health.

Despite these problems, success in detecting the presence of sewage has been
accomplished utilizing standards bascd on total coliform density., Title 17,
California Code of Regulations (CCR), Scction 7958 requires the monitoring
of total coliform.

In response to concern in the public health community that total coliform is
not an adcquatc indicator of scwage contamination of watcr, a National
Technical Advisory Committce in 1968 recommcended to the Federal Water
Pollution Control Administration that a fecal coliform standard be adopted:
Fecal coliform were reccommended as an indicator because initially it was
beticved that fecal coliform were more human-specific than total coliform.
However, subsequent work has not supported this notion (Cabelli, 1978;
Henderson, 1968).

The scarch for appropriatc indicator organisms continucs today. Morcover,
the basis for the selection of an indicator has moved (rom the mer¢ detection
of the presence of sewage to the detection of a quantifrable risk to human
health. Wastcwater can contain a number of pathogenic bacteria and viruses,
including Salmonclia, Shigefla, Cholera, infectious hepatitis, and poliovirus.
However, given the low survival of these pathogens in the marine

environment and in trcatment processes now practiced in California, these
pathogens are wcll controlled. The tliness of most concern with respect to
occan watcers is gastroenteritis caused by Norwalk-tike viruses, human

rotavirus, and othcr agents.
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EPA Hcalth Effects Study

In order to determine the health risk associated with various potential
indicator organisms in marine waters, the EPA conducted extensive
epidemiological studies between 1972 and 1978. The purposes of the studrics
were to determine which indicator organisms best corrclated with human
health c¢ffects and to develop a mathematical rclationship between the
indicator and hcalth cffects.

The first phasc of the study took placc over a threc-ycar period. Occan
waters in New York Statec at Rockaway and Concy Island Beaches were

sampled for an array of organisms, including cntcrococci, Escherichia coli,

Klebsiella, Enterobacter-Citrobacter, (ecal coliform, Clostridium perfringens,

Pscudomonas acruginosa, Acromonas hydrophila, Vibrio parahemolyticus and
staphylococci. '

In the sccond phasc, indicators with the two highest correlations with health
cflects, enterococci and E. coli (Cabelli, 1982), were measured in
cpidemiological studies in Boston Harbor, Lake Pontchartrain and
Alexandria, Egypt. Indicator densitics were corrclated with health cffects in
a mathcmatical relationship. Data from Alcxandria were not used for this

calculation.

The studies found the following: (a) a statistically significant incrcase in
swimming-associated gastroenteritis (as compared to incidence of illness in
non-swimming population) occurrcd at polluted beaches; (b) cnterococcus was
the best indicator ol incidence of illncss (Table 1); (¢) fecal coliform were a
poor indicator of illncss; (d) highly credible gastrointestinal symptoms
occurrced at beaches which -met coliform standards; (¢) very low entcrococcus
and E. coli densities (10/100 ml) were associated with appreciable illness
rates (10/1000 persons) (Figure 1); and () a direct relationship exists betwecen

swimming-associated gastrointestinal illness and indicator density.

EPA has reccommendced that states adopt an cnterococcus standard ol no
higher than 35/100 ml (EPA, 1986) for marine watcrs. This reccommendation
corresponds to an cstimated risk fevel of 19 ilinesses/ 1000 persons. EPA also
rccommended that different confidence intervals be used for beaches with

different levels of use; the greater the use at a beach, the smaller the
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confidence interval. States arc free to adopt more stringent entcrococcus
standards.

EPA critcria arc based on the rclationship between illness rate and indicator
concentration developed by Cabelli (EPA, 1986a). This relationship may not
hold if the population contributing the fecal wastes is small or there is an
epidemic in the discharging community. There is also concern that the
correlations developed in EPA studies may diffcr in the relatively cooler
California ocean waters from those cxhibited at the warm-water sites studied
by Cabelli.

EPA studies provide the first and only corrclation of the incidence of illncss

with concentrations of indicator organisms in marine waters.

Two reports have criticized the EPA study in dctail (Association of
Metropolitan Sewecrage Agencies, 1984; Durand et al., 1986). We anaiyzed the
criticisms of the EPA study and concluded that many of the problecms

identificd are inherent in this type of epidemiological study. Specilically,
we believe (1) problems in the cpidemiological design are minor or probably
unavoidable, and (2) statistical reworking of the data docs not invalidate the
conclusions. The EPA study represents the best available information and
indicatces that enterococcus is the best indicator of health risk in marine

watcers.
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Table 1:  Correlation cocfficients for swimming-associated highly credible
gastrocnteritis rates against mean indicator densities at marine
bathing beaches (Cabelli, 1983).

Data Grouped by Data Grouped by

Indicator Summer Trial
enterococci 0.75 0.96
E. coli 0.52 0.56
Klebsiclla 0.32 0.61
Enterobacter- 0.26 0.64
Citrobacter

C. perfringens 0.19 0.01
P. aeruginosa 0.19 0.59
Fecal coliform -.01 0.51
A. hydrophila -.09 0.60
V. parahcmolyticus -.20 0.42
total coliform 0.19 0.65

[7p]
Z —
2 70 __ REGRESSION LINE (X onY)
] —— 95% C.L. AROUND LINE
p & 60 -
© o
:: =075
w 950 r=0.
=
< n
=
o 240 - .
[ N )
3
(®] ~ .
8 n 20
9 3
y 2 20 ,
o0 e 7> GASTROENTERITIS
s W , /" (HIGHLY CREDIBLE
ZE 10 s J 6l SYMPTOMS)
Z o - / log X=0.0456Y+0.677
n x -7 /
v
o0 pa 1 7 L | [ |
[p]
< 10° ol 102 10®

MEAN ENTEROCOCCUS DENSITY /100 ml

Figurc 1: EPA reccommended health effects criterion relationship for marine
recrcation waters (Cabelli, 1983).
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Catifornia Parallel Monitering Study

To facilitate our analysis of bacterial standards issues we assembled an
advisory group, the Bacteriological Standards Subcommittee of the Southern
Califormia Bight Review Committee (SCBRC). The subcommittee has
members from the public; Department of Health Services; San Diego, Los
Angeles, and Orange County Health Departments; City of San Diego; Los
Angeles County Sanitation Districts; the Los Angeles Regional Water Quality
Control Board, and the State Board.

The subcommittee devised a study to measure enterococcus and celiform
(total and fecal) in parallel. The study, in part, intended to: (1) determine
the corrclation, if any, between coliform and enterococci; (2) determine
which indicators are more influenced by runoff; and (3) determine
dischargers ability to attain different enterococcus densities under existing
conditions. The study did not address corrclations between levels of
indicater organisms and incidence of illness. The study was performed
cooperatively by Orange County Health Department; Los Angeles County
Public Health Laboratory; Los Angeles County Sanitation Districts, Orange
County Sanitation Districts; the Cities of San Dicgo, Los Angeles, and San
Francisco; and the Samta Ana Regional Water Quality Control Board.

Some results: of the Califormia Parallel Monitoring Study (July I to December
31, 1988) are presented in Tables 2 and' 3. It is clear that for stations not
affected by runoeff, all dischargers attained the existing total colif orm:
standards nearly Y00 percent of the time. Similarly, stations not affected by
runeff attained enterococcus densities of less than 12 enterecocci per 100 ml
of water 10Q percent of the time (Table 2).
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Table 2: Percentage of the station-months attaining the specified number of
enterococci per 100 milliliters (ml) and the current Ocean Plan
total coliform standard. These data do not reflect runoff or rain

effects.

Total

Number of Enterococci per 100 ml Coliform

. <35 <24 <12 <6 <3 <1000
City of Los Angcles 100 100 100 89 22 85
Los Angeles County 100 100 100 100 100 100
Orange County 100 100 100 0 0 100
San Diego 100 100 100 100 100 100

At stations that were identified as influenced by runoff, the attainment of
total coliform standards and enterococcus levels are variable (Table 3). For
most of the stations included in the calculations for Table 3, there is an iden-
tificd surface runoff input that is probably responsible for the higher
density of indicator organisms.

The parallel monitoring study was conducted over a six-month period which,
due to a lack of rain during the study period, did not allow us to assess the
effects of rainfall and the ensuing runoff on attainment of shore station
standards. Rain typically has a great influence on the density of the indic-
ators at the shore stations. Other studies have shown that during storms,
total coliform and enterococcus density at surf zone stations typically are
much higher than can be attributed to the effect of the POTW discharge.

Most increases arc attributed to increased surface runoff.
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Table 3: Percentage of the station-months affected by runoff attaining
the specified number of enterococci per 100 milliliters (ml) and
the current Ocean Plan total coliform standard. These data do
not reflect rain effects.

Total

Number of Enterococci per 100 ml Coliform

<35 <24 <12 <6 <3 <1000
City of Los Angeles 100 100 62 25 13 63
L.os Angeles County 100 100 100 50 0 100
Orange County 50 25 0 ) 0 96

An important aspect of the Parallel Monitoring Study results is that there
docs not appear to be a consistent correlation between enterococcus and
either coliform group. In some instanccs changes in coliform and
enterococcus densities followed similar patterns, while in other instances the
patterns were quite different. This behavior, in light of the fecal-specific
nature of emterococcus, suggests that entcrococcus may be used to detect

contamination not detected by coliform menitoring alone.

As part of our analysis, we also assessed the possibility of conducting an
epidemiological study to establish California-based health risk correlations
for various indicators. Assuming the relationships established by Cabelli
(1983) are appropriate for California, a sample size of approximately 70,000
individuals would be required to obtain definitive results. The cost of such a
study is estimated at $2-3 million. A number of problems with experimental
design and study management make it impossible to guarantee definitive
results from such a study.

Information Relevant to Evaluating Alternatives

In our review, we addressed several questions that are pertinent to assessing
altermative State Board actions, as follows:
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What is the problem with the currcnt objectives?

An cvaluation of the performance of total and fecal coliform based on
the traits of indicator organisms listed previously reveals that these
groups of organisms arc not well suited to the role of indicators of the
risk to human health. Total and fecal coliform do not demonstrate
exclusive association with the source of the pathogens or survival
characteristics similar to the pathogens (Henderson, 1968; Melnick, 1984).
In addition, lcvels of health risk are not highly correlated with coliform
concentrations. The values of thc standards for both total and fecal
coliform are based on empirical observations of the occurrence of illness
coincident with a measured concentration of total coliform (Henderson,
1968; Salas, 1986). (The fecal coliform standard is based on the total
coliform standard and derived from an cstimate of the relative
abundance of fecal and total coliform in human waste.)

What is the best indicator of the risk to human health?

EPA studies (Cabelli, 1983) arc the only available assessment of
correlations of indicator organism concentrations and incidence of illness.
According to EPA studies, entecrococcus provides the best indication of
the potential to contract gastrocnteritis (the principal illness of concern).

What is the best indicator of the presence of pathogens in seawater?
Of the bacterial indicators, enterococcus has been shown to be superior to

the coliform groups (Elliot and Colwell, 1985; Fattal ¢t al., 1983) as an
indicator of pathogen presence. Enterococcus (a) demonstrates survival

during wastc water treatment and in ambient seawater which is more
indicative of pathogen survival than the coliform groups, (b) does not
reproduce in scawater, and (c) has sources more like those of pathogens
than the coliform groups. Other indicators, such as bacteriophages, which
may serve as well or better than enterococcus in indicating the presence
of pathogens, arc being investigated. However, the methods of detection
and performance of these other indicators have not been sufficiently
tested to incorporate them into standards at this time.
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4. What are the sources of the various indicators?

A number of non-sewage and, in some cases, non fecal sources of the
various indicators exist (Cabelli, 1978; Henderson, 1968). The California
parallel monitoring study identificd a number of sampling stations which
were affected by surface runoff, stream channels, and nearby developed
areas which had elevated densities of all indicator organisms sampled.
Stations isolated from such influences but affected by discharge plumes
gencrally did not demonstrate clevated indicator densities. The relative
contributions of indicator organisms from sewage outfalls and other
sources at the runoff stations have net been identificd. Specific non-
outfall sources at some of these stations also have not been identified.
The elevated level of indicators at shore stations, therefore, may indicate
health hazards from sewage contamination (leaking sewers, non-sewered
discharges) or may indicate non-sewage, and presumably nonhazardous,
sources. It is not pessible to assess a health risk unless the sources of the
indicator organisms are determined.

5. What concentration of the best indicator organism is a reasonable
standard for the protection of human health?

The techinical aspects of this question: cannot be addressed adcquately
given the existing information. The performance of enterococeus as an
indicator in: California may be compromised somewhat by the cool ocean
temperatures. Cool temperatures allow pathogens to survive longér than
in: the: warm-water conditions used in: the EPA studies. If enterococcus
retains its: character as a high' quality indicator and the relationships:
developed: by Cabelli hold for California, then the answer to this question
becomes:a: policy decision based on acceptable incidence of illness. The
Bacteriological Standards Subcommittee will continue to assist staff in
addressing teclinical questions leading to hecalth-based standards.

6: Can:an enterococcus standard be generally applied: to water contact'areas
in:Californiai ocean: waters?’

The:use' of enterococcus-in-a’ water quality staridard’'has'many advantages
over: the use of total'and fecalicoliform; principally:
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a. Enterococcus has been correlated with the incidence of illness in

populations exposed to ocean water contaminated with sewage,

b. Enterococcus exhibits survival more similar to that of identified
pathogens causing gastroentcritis than other bacterial indicators;

c. Enterococcus is more fecal-specific than the coliform groups.

However, a number of uncertaintics make it difficult to develop a specific
numeric standard to be applied to ambient waters of all water contact arcas.
At the same time, the advantages of cntcrococcus can be put to good use in
managing problem areas along the shoreline. Specifically, enterococcus may
serve well in sorting out various sources of indicators at shore stations
which repecatedly exceed coliform standards. Entcrococcus may also be used
to detect low-level contamination obscured in coliform analysis by non-
sewage sources of indicators.

Comment: A number of commenters support the staff proposal to add
provisions relating to enterococcus to the Ocean Plan (5, 16, 19, 23, 24, 25, 29,
47). Suggested modifications to the staff proposal ranged from revising the
provisions to apply to all water contact areas, kelp beds, and shellfish
harvesting areas (5, 9, 24, 29) to delcting all references to numerical values
(17). One commenter suggested that any enterococcus standard should be at
least as protective as the total coliform and fecal coliform standards (47).
One commenter noted that a "mosaic of indicators" may be needed to assess
contamination in the various environmental settings (13).

Response: When using indicator organisms to assess water quality conditions
it is difficult to state an absolute density of indicator organisms correclated
with a level of pathogen contamination which results in the impairment of
water contact recreation. This is because only some of the multiple sources
of indicator organisms also discharge pathogens. Therefore, it is necessary to
confirm that an impairment is occurring before taking corrective actions.
The proposal establishes a point at which confirmation of impairment or
non-impairment is required. The selection of the proposed numeric values
for enterococcus is based on historic data for major dischargers in southern
California. These values are not intended to correlate with a specific level
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of risk to public health, but réther to trigg‘er cfforts to confirm potential
exposures to pathogens.

We agree with the suggestion that a "mosaic”" of indicators may be
appropriate for adequate assessment of fccal contamination. Enterococcus is
proposed as an additional indicator because the available information
indicates that its survival in trcatment processes and ambient sca water is
more indicative of pathogen survival than the coliform groups. It is not
necessary to detc;'mmc whether the proposed requirement is more or less
protective than the existing coliform standards since enterococcus is proposced
to be utilized in addition to the coliform standards.

The proposed requirement is focussed on shore stations because of our
concern for protection of the most exposed. populations (bathers at beaches)
and the limitations of the available information. Statutory requirements to
protect the beneficial uses of water (Water Code Sections 13000, 13142.5,
CWA Sections 101, 301, 303, 402) obligate us to pursue protective measures
when sufficient information exists to support such an action. Such
information exists {or shore stations, and therefore we disagree with the
suggestion that no numecrical values should be implemented. The
informational basis nceded to justify establishing an enterococcus standard
in all water contact areas and shellfish beds does not currently exist. We
were not able to develop a consensus of professional judgement for the
selection of an appropriate numeric value for enterococcus densities which
would trigger surveys or corrective actions at nearshore or offshore stations.
The National Marine Fisheries Service is beginning a 5-year program to
evaluate hazards and standards for shelifish beds (Robert Kaifer, pers.
comm.). Information from these efforts will be reviewed and incorporated
into the Ocean Plan when it becomes available.

Comment: A number of commenters suggested that information concerning
epidemiological studies, viable but nondetectable pathogens, and impacts on
marine mammals be considered in establishing a standard (13, 17, 19, 24).

Response: Suggestions to consider information relating to the epidemiology
of illness associated with water contact, viable but nondetectable pathogens,
and impacts on marine mammals are well founded. However, insufficient
information exists about these issues to modify the staff proposal.
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Comment: It is appropriate to monitor {or enterococcus (13, 17, 18, 19).
Monitoring requirements for enterococcus should be applied to all stations
required to monitor for coliform bacteria (5, 9, 10, 23, 24, 29, 33, 47). New
provisions of the Ocean Plan relating to enterococcus should be restricted to

monitoring provisions (17).

" Response: Monitoring for chtcrococcus at sites other than shore stations
could provide valuable information about the level of contamination at these
sites. We believe that monitoring these additional sites would be beneficial
and would ultimately provide information to support ambient entcrococcus
standards. Therefore, we propose to include a provision for ¢nterococcus
monitoring at all sites required to monitor for bacterial indicators. The
principal benefit from this additional monitoring will be to determine
correlations (or lack of correlations) of indicator densities at various stations
with sources of sewage discharge. Over time this should provide better
characterization of the impacts of outfall plumes on receiving waters. The
principal costs of this additional requirement are the costs of added sampling
and analysis. We estimate that these costs will range from $7 to $35 per
sample. For some dischargers, such as the Hyperion Treatment Plant (City of
Los Angcles), no additional monitoring will be required because the NPDES
permit lor the facility already requircs enterococcus monitoring at all
stations.

Enterococcus will serve as an important tool in water quality assessment.
Limiting our actions to the collection of monitoring data will not fully
utilize the advantages that enterococcus can provide to a regulatory program.
Where information is sufficient to develop numeric requirements such as the
one proposed, a requirement should be implemented. This will ensure the
most accurate assessment of water quality and protection of beneficial uses.

Comment: Clarification is needed regarding the State and Regional Boards’
authority to requirc other governmental agencies to conduct sanitary surveys
and which agencics will be considered appropriate to conduct sanitary
surveys (16). A mechanism should be established to compensate an entity for
survey work completed if the survey demonstratcs that the agency

conducting the survey is not responsible for the elevated indicator densities
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(16, 17). It is unreasonable for a scwage discharger to bear the costs of a
survey triggercd by their own data or another agency’s data (13).

Response: As with any water quality problem, a Regional Board can dircct
the discharger most likely to be responsible for the problem to conduct an
investigation to more clearly identify the problem. In most cases this entity
will be the agency responsible for monitoring the station in question, €.8., the
major POTW dischargers. However, in some cases existing information may
clearly reveal that certain sources can be considered as not contributing to
the problem. In these cases, other agencies, such as flood control districts or
cities, responsible for discharges potentially affecting the station in question,
may be required to conduct surveys. '

Any agency operating under a NPDES permit or Waste Discharge Require-
ments is subject to Regional Board authority (CWC Section 13260 et seq.) In
addition, Water Code Section 13267 provides that a discharger must furnish
technical or monitoring reports that a Regional Board may specify.
Similarly, Section 13225 provides that a Regional Board shall require, as
necessary, any state or local agency to investigate and report on any
technical factors involved in water quality control. Both Section 13267 and
Section 13225 contain limitations that require that the burden of such
reports, including costs, bear a reasonable relationship to the benefits to be
obtained from the information. We consider that investigation of a public
health threat associated with sewage contamination is a benefit which will
justify the costs of the survey. Implicit in these Water Code sections is the
assumption that the reporting agency shoulder the burden of costs. We
therefore, do not agree that a method of compensation is needed when an
agency determines that its discharge is not causing the elevated densities at a
particular station.

To climinate confusion about the responsibilitics of agencies conducting
sanitary surveys, we have clarified the proposed language to indicate that the
agency performing the survey is responsible for determining whether its
discharge is causing the observed density of indicators.

We disagree that it is unreasonable for an agency to bear the costs of survey
work required as a result of their own agency’s monitoring data. One
purpose of monitoring requirements is to be able to determine if the
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discharge is adverscly impacting beneficial uses. The sanitary survey is

merely a site-specific refinement of this basic assessment. In addition, to
ignore monitoring data collected by dischargers would severcly restrict a
Regional Board’s ability to assess which entity is the most appropriate to

conduct a sanitary survey.

Comment: Beach closures, health warnings, and related regulatory actions
should be triggered by the same mechanism that forces a sanitary survey (5).

Response: Such activities are not under the control of the State or Regional
Boards. Authority for these actions lics with the Department of Health -
Scrvices (Title 17 CCR Scction 7960).

Comment: The Occan Plan should rccognize adequate treatment and
disinfection as the best mcans to ecnsure protection of public health (19).

Response: The provision in the last paragraph of Chapter I, General
Requirements for Management of Waste Discharge to the Ocean addresses
this concern.

Comment: Move the proposed text to a different section of the plan in order
to climinate confusion that might arise about what constitutes a violation

(13).

Responsg: We agrce that the proposed amendment is a somewhat different
approach to regulation than the current coliform standards and that
confusion might arise relating to what constitutes a violation under the two
approaches. This confusion could be minimized by creating a new heading
in Chapter II that would clearly distinguish the amendment from the total
and fecal coliform standards. Therefore, we propose creating a new heading
entitled "Bacterial Assessment and Remedial Action Reguirements". The

proposcd enterococcus requirement would be placed in this section together
with the following introductory statcment:

"The requirements listed below shall be used to 1) determine the
occurrence and cxtent of bencficial uses impairment duc to bacterial
contamination; 2) gencrate information which can be used in the

development of an enterococcus standard; and 3) provide the basis for
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remedial actions necessary to minimize or ¢liminate any impairment of a
beneficial use."

Comment: Permits should contain provisions requiring dischargers to control

any

controllable discharge identificd in a sanitary survey (26). Permits

should also require the permittee to conduct sanitary surveys when so
directed by a Regional Board (26).

Response: We agree with these suggestions and have modificd the proposal
accordingly.

Alternatives 1.
for Board
Action:

Retain total and fecal ¢oliform standards. Maintaining the Ocean

Plan as it exists would perpetuate a long-term data base. This
alternative would also maintain consistency between the Ocean Plan and
requirecments of Title 17 CCR Section 7958 that local agencies monitor
total coliform concentrations. The disadvantage of this option is that it
perpetuates the problems associated with the current standards and
ignores the apparent advantages of the use of enterococcus.

Rept 1 fecal ¢oliform standards with an enter us standard.
The advantage of this alternative is that it utilizes the best indicator
organism to providc a health risk-based standard. However, there is no
good basis for selecting a specific numerical value for enterococcus
densities. Uncertainty about the applicability in California waters of the
relationships developed by Cabelli preclude selection of a valuc solely
based on acceptable rates of illness. Although the Parallel Monitoring
Study provides some information on attainability of various enterococcus
densities, the data are not complete enough to develop a standard. This
option would also abandon a substantial amount of historical monitoring
data and be inconsistent with Title 17 CCR Section 7958.

Add enterococcus and drop total coliform standards. This alternative
would have all the advantages and disadvantages of using enterococcus,
while retaining an organism to continuc a historical data base and with
which dischargers and regulators are familiar. The major disadvantage,
as stated above, is the inability to support a specific numeric value for
enterococcus in ambient waters. In addition, this alternative does not
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provide consistency with Title 17 CCR Section 7958 (bacterial water
quality standards promulgated by the Department of Health Services).

Add enterococcus and drop fecal coliform standards. This alternative

would have all the advantages and disadvantages of using enterococcus,
while retaining consistency with the Title 17 CCR Section 7958. An
added advantage is continuing the most complete, long-term monitoring
data base. The disadvantage of this alternative is the inability to support

a specific numeric value for cnterococcus in ambient waters.

Perform a California epidemiological study. This alternative may

provide information on spccilic hcalth risks under California conditions,
thereby removing the necd to rely on the EPA studies. However, given a
high degree of variability and the relatively low densities of enterococcus
in California waters, it is likely that a epidemiological study could not
clearly distinguish between various sources of pathogens. In this event an
epidemiological study appears not to be cost-effective and probably
would not provide better information than currently exists.

Combine the use of enterococcus with total and fecal coliform to identify

sources of contamination at shore stations and require monitoring of

enterococcus at all bacteria monitoring stations. Advantages of this

approach are:

a. allows the State and Regional Boards to take advantage of
enterococcus as an indicator without the problems encountered in
establishing an ambient water standard,

b. focuses efforts on areas which posc the greatest potential of exposing
the public to water-borne pathogens (shore stations),

¢. provides direction for specific actions needed to identify sources of

indicators and determine the presence of contamination.

The disadvantage of this alternative is that it requires the dischargers to
become familiar with detection methods for another indicator and
increases monitoring costs. However, most dischargers have already

conducted limited monitoring of enterococcus using standard techniques,
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Staff
Recommen-

dation:

Proposed
Ocean Plan

Amendment;

and so will have little difficulty with the new requirement. The costs are
justified by the added protection provided to the public.

Adopt alternative 6. We recommend addition of an enterococcus assessment
and remedial action requirement for shore stations when densities of
enterococcus or total or fecal coliforms indicate a potential of contamination.
Specifically, when mean entcrococcus density exceeds 24 enterococci/ 100 ml
for a 30-day period or 12 enterococci/100 ml for a six-month period the
Regional Board would require a sanitary survey to locate the source of
contamination.

The specific numeric levels for enterococcus recommended are based on data
obtained in the Parallel Monitoring Study and on discussions with
representatives of various dischargers and public health agencies. It is
believed that these levels are sensitive cnough to identify chronic problem
areas without triggering an undue number of investigations. In addition, this
recommendation relies on the Regional Boards to exercise their judgement in
directing specific surveys.

We also recommend the addition of language pertaining to monitoring and
analytical methodology to assure standard procedures are employed and that

data will be useable for future refincments of bacterial standards.

The bacterial standards section of the Ocean Plan should be amended
as follows:

1. Retitle section: "Bacterial Characteristics."
2. Replace the phrase "body contact" with the phrase "water contact;" replace
the term "concentration" with term "density;" replace the term "log mean"

with the term "geometric mean.”

3. Insert a new section in Chapter I, Water Quality Objectives, as follows:

"B. Bacterial Assessment and Remedial Action Requirements"

The requirements listed below shall be used to 1) determine the

occurrence and extent of any impairment of a beneficial use due to
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bacterial contamination; 2) generate information which can be used in
the development of an enterococcus standard; and 3) provide the basis
for remedial actions necessary to minimize or eliminate any
impairment of a beneficial use.

Measurcment of enterococcus density shall be conducted at all stations
where measurement of total and fecal coliforms are required. In
addition to the requirements of Section ILA.1,, if a shore station
consistently exceeds a coliform objective or exceeds a geometric mean
enterococcus density of 24 organisms per 100 ml for a 30-day period
or 12 organisms pcr 100 ml for a six-month period, the Regional Board
shall require the appropriate agency to conduct a survey to determine
if that agency’s discharge is the source of the contamination. The
geometric mean shall be a moving average based on no less than five
samples per month, spaced evenly over the time interval. When a
sanitary survey identifics a controllable source of indicator organisms
associated with a discharge of sewage, the Regional Board shall take

action to control the source."

"Waste discharge requirements shall require the permittee to conduct
sanitary surveys when so directed by the Regional Board. Waste
discharge requirements shall contain provisions requiring the
permittee to control any controllable discharges identified in a
sanitary survey." |

Reletter the other sections in Chapter II in order to accommodate the new
section IL.B. proposed above.

Include the following text in Appendix I

"Chapter II. A. Bacterial Standards

"For all bacterial analyses, sample dilutions should be performed so the
range of values extends from 2 to 16,000. The detection methods used for

each analysis shall be reported with the results of the analysis.

"Detection methods used for coliform (total and fecal) shall be those
presented in the most recent edition of Standard Methods for the
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Examination of Water and Wastewater or any improved method
determined by the Regional Board (and approved by EPA) to be
appropriate.”

"Detection mcthods used for enterococcus shall be those presented in EPA
publication EPA 600/4-85/076, Test Methods for Escherichia coli and
Enterococei in Water By Membrane Filter Procedure, or any improved

method determined by the Regional Board to be appropriate.”
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Initial Ditution

Initial dilution is used in the Ocean Plan to implement the water

quality objectives in Chapter I and Table B. Water quality objectives must
be met alter initial dilution is complete (., at the cdge of the zone of initial

dilution).

fnitial dilution is the process which results in the rapid and irreversible
turbulent mixing of wastewater with ocean water around a point discharge.
For the purposcs of the Occan Plan, minimum initial dilution is the fowest
average initial di'ution within a single month of the ycar. 1t is the policy of
the State Board that dilution estimaics shall be bascd on observed waste [low
characteristics, obscrved receiving water density structure, and the

assumption that no currents {low across the discharge structure.

The numerical model that is typically used to calculate initial dilution is the
PLUME modcl (EPA, 1985b). However, the Regional Boards have [llexibility
in sclecting which model to use aflter they have considered the model’s

accuracy and applicability.

Several occan dischargers would like to receive greater dilution allowances
as a means to comply more casily with Table B cfflucnt limits. They have
argucd that the State Board initial dilution policy is unrecalistic because
currents are not considercd in the calculation of dilution. This is truc.
However, other aspects of the mixing zonc policy which arc unrcalistic
provide additional dilution suchas the usc of calculated background
concentrations based on open ocean conditions instcad of ambicnt
concentrations. Furthermore, the granting of a mixing zonc is an
implementation mechanism to provide dilution credit in order to lacilitate
the attainment of objéctives and nced not nccessarily fully rellect the

physical reality of every plumes’ behavior.

tnitial dilution around any outfall varics with several factors, including
thermal stratificaiion, water density, and current velocity. Conscquently, it
is not surprising that the dilution measurced at various times of the vear is

greater than the minimum calculated dijution.
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Comments
Received:

In the development of the initial dilution policy (SWRCB, 1978), the State
Board had to address the variability of dilution measurements in order to use
dilution in calculating cfflucnt limitations. Instcad of allowing cfflucnt
limitations to vary seasonally or morc frequently, the State Board chose to
us¢ the minimum initial dilution for the purposc of calculating efflucnt
limits. 1t was considered more appropriate to have a single value if an

cnforcement action s neeessary.

Existing trecatment technology does not gencrally provide attainment of
watcr quality objectives at the end of discharge pipes. Mixing zoncs arc
provided where additional treatment would not provide sufficicent
improvement in protection of beneficial uses to justify the cxpense
associated with requiring additional trcatment. The policy goal is to allow
thc minimum impact nccessary while gencrally maintaining water quality as
defined by the objectives. Mixing zones allow ambicnt water quality
objectives to be exceeded in small volumes of occan water, provided that the

beneficial uses of the entire water body are not unrcasonably affected.

The State Board has used the cxisting initial dilution policy for over 11 years
with only a few minor instances of noncompliance at occan discharge sites
(SWRCB, 1988b; plcasc refer to the additions to Table B sections of this
report).

The State Board has delegated to its Exccutive Director the responsibility ol
sclecting the most uscful numerical dilution model for calculating initial
dilution. Somec studies have examined which of the EPA modecls best emulate
actual dilution (T. Hendricks, Southern California Coastal Water Rescarch
Project, pers. comm.; D. Jones, San Francisco Clean Water Program, pers.
comm.).

Comment: A range of comments were received on the requirements for
modelling initial dilution that arc specified in the Ocecan Plan, espccially on
the requirement of assuming "that no currents of sufficient strength to
influence the initial dilution process flow across the discharge structurc.”
The comments lollow.

Existing policy should be changed to allow for ambient currents in

calculating initial dilution (Alternative 2) (11, 28). Ambient currents and

)
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ambicent background concentrations be used in Equation 1 for calculating
effluent limits (Alternative 3) (4, 12, 15). Some commenters supported the
stalf recommendation to rctain the cxisting policy (Alternative 1) (24, 29,
34). Other commenters suggested that cffluent limits should not be bascd on
calculated initial dilution, but should limit mass emissions, similar to what
was proposed in Alternative 4, or that objectives should be applied to
undiluted cfflucnt unless the discharger demonstrates that there will be no

significant dcgradatioh of marine rcsources within an initial dilution zone
(7. 20).

Another argument is that short term worst-case hydrologic conditjons shduld
not be used, since the new objectives arce based on chronic effects or human
health effects based on life-long cxposure. Usc of 30-day or 6-month average
ffow and currents in calculating initial dilution was reccommended, especially
for calculating 6-month mcdian c¢fflucnt limits. Another commentcer
rccommended the use of the tenth percentile currents in calculating cefflucnt
limits. Several commenters suggested that dischargers be given the option of
using ambicnt currcnts in calculating efflucnt limits if they choosce to submit

the information, such as dye studics, to document ambient conditions.

Rcsponse: Factors to be considered in developing a method for calculating
cffluent limitations include characteristics of the effluent plume, physical
and chemical characteristics of the receiving waters, impacts to recciving

waters, and casc of application.

The primary argumcent given to support the inclusion of ambient currents in
calculating initial dilution is that the calculations or models should be as
accurate as possible, so that the impacts of the discharge can be realistically
appraiscd. The statement that there have been few pr(),bllc’ms in complying
with Table B objectives was countered with the prospect that the current
amcendments proposc many new objectives, some of which are below detection

limits; which may present compliance problems.

We do not support the concept of dynamic permit limits, which change with
scasonal conditions, for discharging to the marinc chironment for two
rcasons. From our perspective, the goal of water quality regulation is not to
be at the level of the objective most of the time, but to be below the

objective most ol the time, with the objective as an upper limit. Sccondly,
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occan dischargers do not face the restrictions in terms of availability of
dilution water faced by inland water dischargers. Wc object to the use of
ambicnt currents in calculating effluent limits because of the difficulty
involved in documenting and verilying ambicnt conditions year-round.
Undcr the circumstances, we do not {ecl that the extra work invelved in
developing and administering dynamic permit limits is worthwhile or
ncécessary. Althbugh the proposal of allowing dischargers to usc currents as
an option addresses the concern of the burden to dischargers, it docs not
answcr the regulatory concerns. Therelore, we support the assumptions of no

ambicnt currents in calculating effluent limits.

If the goal is to rcalistically assess the impacts of the discharge, we agrec
that mcasured background con_ccntratiohs arc cssential. However, this would
further complicate the process of developing ¢f fluent limitations. It is
appropriatc to ask whether or not the presence of strong currents in the
vicinity of the discharge is an adequate justification for allowing the
discharge of a grcater mass of pollutants. The logical extension of this.
qucstion is to ask whether or not any charactcristics of the discharge or its
location justify an incrcasced rate of discharge of pollutants. In contrast to
the modelling approach, the mass emissions approach (recommended by onc
commenter (5)) limits the amount of pollutants cmitted by cach discharge,
regardicss of flow rate. This approach is rooted in concern for the water
body’s‘ long-tcrm ability to assimilate poltutants, rather than for the size and
shape of the mixing zone. The same concern was voiced in the comment that
mixing zbncs only bc granted where the discharger has demonstrated that no

significant degradation of marine resources will result.

The Occan Plan approach for using initial dilution is not a truc modelling
approach, but combincs consideration of some (catures of the discharge and
its location with some conservative assumptions that serve to limit the
amount of dilution credit granted to dischargers. Mixing zonces are allowed
by the Occan Plan because it scems reasonable to allow-a limited zone of
dcgradation where objectives are not met, compared with the costs of
meceting objectives at the end of the pipe. Howcver, this must be balanced by
a concern for the mass of pollutants discharged. We do not fcel that more
accurate models of plume behavior necessarily provide a superior rcgulatory
approach.
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In summary, comments were received rccommending both morc and less
stringent approaches to calculating cffluent limits, as well as endorsements
of the cxisting policy. The existing approach is simple to implement and has
not created attainability problems. To our knowledge, it has not rcsulted in
significant degradation of maring resources. The attainability analysis for
the ncw objectives shows that most dischargers will be able to mect most of
the objectives. It would be inappropriate to change the implementation of
objectives on the basis of speculative problems with compliance. Also,
changing the method of calculating efflucnt limits at the same time that new
objectives arc introduced would causc unnccessary confusion. Although the
use of currents in calculating initial dilution is defended as a more realistic
assessment of the impacts of the discharge, we find that there has been no
assessment of the long term impacts to recciving waters that would result
from the increase in pollutant discharge causcd by greater dilution credits. In
conclusion, we do not reccommend changing the existing Occan Plan mcthod

for calculating minimum initial dilution.

1. Do not modily the existing initial dilution policy. The methods for

calculating the site-specific initial dilution of occan dischargcrs

would remain unchanged. Even though a few dischargers may cxperience
some difficulty in achicving objectives, the State Board would continuc
to take a conscrvative approach for rcgulating marine discharges. For the
most part, dischargers can achiceve the cxisting Table B objectives under
the current Occan Plan mixing zonc policy. The continuity of the Occan
Plan would be maintained. In order to clarify State Board policy we
proposc to move the requirements for assumptions for calculating initial

dilution from Appendix I to the Ocean Plan (below Equation ).

7 Allow the usc ol ambient currents in the calculation of initial dilution.

The advantage of this alternative is that the modcls would more closcly
mimic the discharge characteristics. 'The existing initial dilutions would
increase substantially. This would raisc cffluent timits to allow a greater
concentration and therclore a greater amount of pollutants to be
potentially emitted from cach outfall, and to incrcase the sizc ol the
mixing zonc, where water quality objectives arc exceeded. Since, under
existing policy, ambient water concentrations are not uscd to cstablish
cither background concentrations or compliancc with water quality

objectives, the increase in discharge of pollutants would be accompanicd



February (3, 1990

-42-

by a decrease in confidence that water quality olijectives are being met

and benelical uses protected al'ter initiat dilution.

Allow the use of currents in the initial dilution calculations and requirc

that ambicnt water quality concentrations be used as backeround

concentrations (Cs) in calculating ¢fflucnot iimitations., If currents are 1o

be taken into account in calculating initial dilution in order to provide
morc accurate modeling, actual background concentrations of pollutants
should also be considered in calculating effluent fimiations. As in
Alternative 2, this alternative would more closely model discharge
characteristics and would substantially increase calculated initial
dilution. Howcver, in arcas where recciving water concenirations arc
greater than Table C values, which are based on open ocean conditions,

the allowable increase in pollutant concentration (Co - Csy would be

reduced. Effluent limitations resulting from Equation | would be higher

in pristine waters than in heavily impacted watcers.

An advantage of this alternative is that the cumulative impacts of point
and nonpoint sources at a given site are Giken 1nto account
Disadvantages are that permitted dischargers into heavily impacted
waters might not mect the tower ef fluent fimitations zlh(l that a rclatively
greater amount of pollutant discharge would be permitted into cleaner
waters. Derivation of effluent limitation:. would be more complex and
sampling costs to determine background voncentrations would be

significant.

Establish a maximum allowable dilution credit for ocean discharges.

Reject the use of initial dilution modceling., With the existing policy of

calculating sitc-specifiic initial ditutions for discharges, ef ffucnt
limitations and the total permissible mass of pollutants discharged arc a
function of water depth and outfall design, especially with regard to
diffusion. The limiting factors in this approach are the ambicnt water
quality objcctives to be met after initial dilution. However, water quahity
objectives do not take into account bioaccumulation or accumulation of
toxic substances in sediments which are more strongly relaied to the mass

ol pollutants discharged than o ambient water concentrations,
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This alternative would cstablish a maximum allowable dilution credit
(¢.g.. the 10:1 dilution credit in the San Francisco Bay Regional Basin
Plan (RWQCB, 1986)) such as 20:1 for occan outfalis. The advantages of
this approach arc to decrease the permissible mass discharge of poliutants
for a given (low rate and to limit the concentrations of pollutants in the
mixing zonc. The disadvantages arc the removal of the incentive to
dischargers to design outfalls to achieve greater initial dilution and that
many dischargers may have difficulty mecting the lower resulting

cf(luent limitations.

staffl Adopt Alternative 1.
Recommen-

dation:

Proposcd Move the last paragraph of the definition of “initial dilution from
Ocean Plan Appendix T to Chapter 1V below Equation |,

Amcndmcent:
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Issue 4:

Present
Ocean Plan

Policy:

Issuc

Description:

Amcndments to Table B Objectives and Modification of Implementation

Procedures for Water Quality Objectives

Table B of the Occan Plan contains objectives for toxic matcrials
and provides the basis for calculation ol effluent Hmitations {or
occan discharges. If a calculated cffluent timit is cqual to or less than the

detection limit, then the detection limit is considered to be the effluent limit

Scction 303(c)(2)(B) of the Clean Water Act requires that states adopt
numerical objcctivcs for the priority pollutants which EPA has published
criteria under CWA Scction 304(a) and that are reasonably cxpected to
impair beneflicial uses. To comply with this section of the Clean Water Act
and to complete staff review of substances identified in the Ocean Plan
triennial review (SWRCB, 1987), we have evaluated a number of substances
for inclusion in Table B. These reviews fall into six general categories: (a)
revision of procedures for implementing Table B water quality objectives,
(b) revision of existing objectives for protection of marine life, (¢) addition
of objectives for priority pollutants for protection of marinc life,

(d) addition of objectives for priority pollutants for protection of human
hcalth from the effccts of consumption of contaminated fish and shellfish,
(c) review of aquatic tife and hunllun health objectives for ehtorinated
dibenzodioxins and dibenzolurans, and (1) addition ol objectives lor

tributyltin. These categorics witl be discussed separately below,

The staff analysis of these issucs included an assessment of the risks to
aquatic life and human consumption of fish. Wec also analyzed POTW and
industrial discharger monitoring data to asscss potential compiiance with
proposcd objectives. We were not able to make an assessment of the impact
the proposed objectives would have on stormwater or other nonpoint source

poltutant inputs to the marine cnvironment.

As a result of our cvaluation of the hearing rccord, we have cxpanded Tssuc 4
to include an cevaluation of improved methods for implementing watcer

quality objectives at or below method detection limits (MDLs).

Issuc 4F provides a summary of the staff analysis contained in Issues 4 and
4A through 4E.
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Comment: The attainability analysis for the proposed Table B objectives did
not include stormwater discharges. It is premature to adopt a new sct of
objectives that will apply to stormdrains before concentrations of these
substances are known. or impacts from these pollutants in stormwater arc
documented. The application ol these objectives to stormdrain discharges
needs to be defined. Docs Table A apply to discharges (rom stormdrains?

4, 16)

Response: The attainability analysis did not include stormwater discharges
because there arc few data available on pollutant concentrations in
stormdrains. EPA’s proposed regulations for stormwater discharges do not
use water quality-bascd cffluent limits for stormdrains. [nstcad, an approach
based on Best Management Practices is proposed, following an initial period

of characterization,

We do not proposce to apply water quality-based cfftuent limits such as Table
B to stormdrains at this time. Tcchnology-based standards will not be based

on Table A, but on Best Management Practices. Since the Table B objectives
represent fevels of pollutants that are protective of benelicial uses they may

be appliced to stormdrains at some futurc date. We do not anticipate that this
would occur until adequate characterization data arc available so that

attainability can be asscssed and implementation mcasures established.

At present, the Introduction of the Occan Plan contains statcments regarding
how to apply Table B objectives to nonpoint sources of poliutants. The
Occan Plan says that compliance shall be determined by direct measurement

in recciving waters. We do not propose that these statements be changed.

Comment: There must be standards in the Ocean Plan to protect human
health and marine resources from pollutants discharged (rom storm drains

(6).

Response: Public concern over pollutants discharged from stormdrains is
twofold: potential pathogens in stormwater may increasc the risk of
infection to swimmers, and toxic chemicals in stormwater may concentrate to
dangerous levels in scafood and threaten marine biota. The bacterial
assessments and standards for shore stations proposed in Issue 2 will improve

our ability to detect and climinate sources of pathogens, whether stormdrains
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or othcr sources. The propescd objectives in Table B deline protective levels
of toxic chemicals for ambicnt waters, regardless of the source. Standards
specific to stormdrains arc not neceded. The upcoming stormwater pcrmitting
program will allow us to detcrminc the extent to which stormwater is
impacting ocean watcrs. Once that is known, we can work to eliminate any
instance where an objective is exceeded due to stormdrain runoff.

Comment: The State Board should work with stormwater management
agencics rclative to permit controls for land drainage lacilities (36).

Response: No response is necessary.

Comment: Several comments were received pertaining to the existing Ocean
Plan provision which rcquires that the limit of detection be used as an
cffluent limit whenever a calculated cffluent limit falls below the limit of
detection specified in 40 CFR 136 (1, 17, 28, 31). It was pointed out that the
term detection limit is a generic term while 40 CFR 136 contains Method
Detection Limits (MDLs) which are defined specifically (28). It was further
noted that regulatory precedence exists for utilizing the practical
quantitation levels (PQL) as minimum effluent limits and that the PQL isa
more appropriate regulatory tool than an MDL (28). It was stated that there
is no supportable justification for adopting cf{lucnt limitations below PQLs
bccause compliance cannot be determined (28).

Response: We agree with many of the comments pertaining to detection
limits and their use in developing effluent limitations, We agree that (a) the
term "limit of detection" should be replaced by the term Method Detection
Limit, (b) in some cases PQLs are more appropriately used for determining
compliance than MDLs, and (c) methods for implementing objectives and
dctermining compliance should be clarified. We disagree with the assertion
that thc minimum effluent limit must be cqual to a PQL and that compliance
with limitations below the PQL cannot be dctermined.

Both MDLs and PQLs characterize certainty about analytical data based on
single sample quantitation. The MDL is defined as the minimum
concentration of a substance, in a single sample, that can be distinguished
from zero with 99 percent confidence (cf, 40 CFR Part 136). The PQL is the
lowest level of a substance that can be reliably measured, in single samples,
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within specificd limits of precision and accuracy under routine laboratory
operating conditions (Federal Register, Vol. 52, No. 130, July 8, 1987). EPA
developed the PQL and defined specific PQLs based cither on laboratory
performance e¢valuations or, where performance data were not available, as a
multiple of the MDL. EPA generally sets the PQL at 10 times the MDL
except where considerations of carcinogenicity or other factors suggest that a
value of § times the MDL is more appropriate (40 CFR Part 136; Fcderal
Register, Vol. 54, No. 97, May 22, 1989).

In general, the PQL provides a high degree of assurancc that the valuc
reported is actually the amount present in the sample. At levels above the
PQL more precise assurance of the truc concentration is provided while
below the PQL greater uncertainty of the actual concentration exists. Below
the MDL little assurance is provided that the reported amount is different
from zcro, although an amount other than zero can be characterized with less
than 99 percent confidence (ASTM, 1988). |

We have developed new alternatives under this issuc and revised the staff
recommendation to reflect these considerations and we have proposed that
the existing Occan Plan language be modificd to make use of PQLs and
MDLs.

Comment: Concerns about the appropriate use and intcrpretation of MDLs
and PQLs were the focus of a number of comments. An appropriate
definition of a PQL is rcquired (28). The problem of matrix effects altering
the numeric value of the MDL was raised (17, 28, 31). Since no 40 CFR 136
method exists for TCDD and TCDF, a mcthod should be stipulated (28). It
was recommended that analytical values below the method detection limit be
interprcted as indicating a discharge has mct effluent rcquirements (16).
Also, it was suggested that when determining compliance for a group of
chemicals which are subject to a single objective (TCDDs, PCBs, etc.) that
analytical values below the MDL for individual members of the group be
considered to be zero (28). A question was also raised regarding thc meaning
of and appropriatc response to a single reported valuc when the objective is
substantially below the MDL (5). A suggestion was made that Appendix II
contain a list of minimum detection limits and accompanying protocols.
Laboratories would have to achieve these limits in order to have acceptable
data (16).
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Alternatives
for Board
Action:

Response: We agree with many of the comments pertaining to the
appropriate use and interpretation of MDLs and PQLs. We agree that

(a) definition of PQL and MDL should be included in the Ocean Plan,

(b) published values for MDLs and PQLs should be used in the absence of
recent laboratory performance evaluations, (¢) the matrix of the sample can
have significant effects on the MDL and that dischargers should be allowed
to develop a MDL appropriatc for their matrix, (d) interpretation of effluent
limitations below MDLs should be clarified for individual chemicals and
groups of chemicals, (¢) methods not specified in 40 CFR 136 should be
established, and (f) acceptance of data should be predicated on demonstrated
laboratory performance. '

These issucs are addressed under the new Alternative 2 (below) and the staff

recommendation has been revised to reflect these considerations.

l. Do not change the ¢xisting methods for implementing Table B water
guality objectives when the calculated effluent limit is near the method
detection limit, The procedure for establishing an effluent limitations
near the method detection limit would remain unchanged. The advantage
of this alternative is that continuity of the Ocean Plan would be
maintained. However, the Ocean Plan would be inconsistent with federal
regulation (40 CFR Part 136) and the Regional Boards would be unable to
make clear judgements of whether the Table B water quality objectives
are exceeded.

2. Modify existing methods for implementing Table B water quality

objectives when the calculated effluent limit is near the method detection
limit. The procedure for establishing an effluent limit near the method
detection limit would be changed to make use of both MDLs and
Practical Quantitation Levels (PQLs). One advantage of this alternative
is that the Ocean Plan would be more consistent with federal regulation
(40 CFR Part 136). Another advantage is that the Regional Boards would
be better able to make clearer judgements of whether the Table B water
quality objectives arc ¢xceeded. Under this alternative, the Regional
Boards would be provided with a process for determining compliance

with objectives for single-sample measurcments and for multiple-sample
measurements.
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In general, the PQL provides a high degree of assurance that the value
reported is actually the amount present in the sample. At levels above the
PQL more precise assurance of the true concentration is provided while
below the PQL greater uncertainty as to the actual concentration cxists.
Below the MDL little assurance is provided that the reported amount is
different from zero, although an amount other than zcro can be
characterized with less than 99 percent confidence (ASTM, 1988).

In many rcgulatory activitics it is desirable to be able to dctcr.minc
compliance from a single sample. Where the calculated cfflucnt limit is
greater than or equal to the PQL, compliance should be based on the
calculated effluent limit. When a calculated effluent limit is less than
the PQL, the discharge should be considered to be out of compliance
(based on a single sample), only if the constituent concentration is equal
to or greater than the PQL. Although this may create a situation where
compliance bascd on a single sample analysis is not quantified (the
analytical responsc is between the effluent limit and the PQL), the degree
of assurance that a single reported value accurately characterizes the

sample warrants such an approach,

In addition to the considcration of compliance based on single sample
analysis, compliance with any calculated effluent limit can be dctermined
through the analysis of multiple samples using parametric or
nonparametric statistical methods, as appropriate (Hirsch et al., 1982;
Gilliom and Helscl, 1986; Schaffer and Kerster, 1988). To facilitate these
types of analysis it is important to provide all the information available
from sample analysis. All data should be reported uncensored with
detection limits and quantitation limits identified (Gilliom ¢t al., 1984;
ASTM, 1988; Portcr ¢t al.,, 1988). No analytical response should be
rcported as not detected.

In cases wherce the calculated effluent limit [alls below the PQL and
recurrent detcction below the PQL occurs, the Regional Board should

require additional sampling and analysis to determine compliance.

A definition of PQL is rcquired in order to establish the appropriate use
and interpretation of PQLs. We propose to define a PQL as the lowest
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concentration of a constituent which can be consistently determined
within +/- 20 pcrcent by 75 percent of the labs tested in a performance
cvaluation study. Alternately, if performance data arc not available, the
PQL should be defined as the MDL x 5 for carcinogens and the MDL x 10
for noncarcinogens. This definition is consistent with the EPA definition
of PQL (Federal Register, Vol. 54, No. 97, May 22, 1989), except that EPA
assigned a 10X value for some carcinogens. We believe that the behavior
of many carcinogens at low environmental exposures (nonthreshold dose-
response curve in the low-dose region) and uncertainty about interactions
of various chemicals requires accepting less certainty about the
concentration of carcinogens.

Since a PQL can be defined as a multiple of an MDL, a definition of an
MDL is also required. We proposc to definc an MDL by reference to
40 CFR 136.

Published values for MDLs and PQLs should be used for determining
compliance, except where recent faboratory performance evaluations have
developed revised limits. Where published values are not available the

Regional Boards should determinc appropriate values based on available
information.

The matrix of the sample can have significant effects on the MDL. If a
discharger believes the sample matrix under consideration in the waste
discharge requirements is sufficiently different from that used for an
established MDL value, the discharger may demonstrate to the
satisfaction of the Regional Board what the appropriate MDL should be
in the discharger’s matrix. In this case, the PQL should be established at
a level equal to 10 standard dcviations above the average measured blank
(limit of quantitation) used for development of the MDL in the
discharger’s matrix. This is consistent with the American Chemical

Society’s recommendations for analytical quantitation (ACS, 1980; ACS,
1983).

The question of how to handle analytical results below the method
detection limit can be approached in various ways. Any analysis reported
below the MDL could be considered to be zero when averaging values for
compliance purposes. To assume zero is usually incorrect and would
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result in allowing excess pollution. An alternative is to consider values
below the MDL to be equal to the MDL. We disagree with this option as
well, since this conclusion is usually incorrect and the result would be to
artificially incrcase the frequency of noncompliance. Rather than
attempt broad generalizations about the data, a more appropriate
approach is to utilize the data available by requiring that all data from
laboratory analyses be reported uncensored (ASTM, 1988; Gilliom ¢t al.,
1984). This is consistent with current ASTM recommendations. The
Recgional Boards should then apply appropriate statistical methods to
determine compliance. A number of statistical approaches using multiple
sample analysis can provide adequate characterization of a dischargc‘

relative to calculated effluent limits.

In determining compliance for a group of chemicals subject to a single
cffluent limit we believe the same approach as described above is
appropriate, i.c., reporting uncensored data and using appropriate
statistical analysis. However, some simplification may be appropriate for
single-sample compliance determinations. We, therefore, accept that
analytical values below the method detection limit for individual
members of a group of chemicals may be considered to be zero for
purposcs of dctermining compliance based on a singlc sample.

The interpretation of a single value is always subject to best professional
judgement, particularly when the value falls near the method detection
limit used for the analysis. In responding to a particular rcported value,
the Regional Boards will have to determine the potential for impairment
associated with a specific incident. In some cases, a single valuc may
trigger additional investigation while in others such efforts may only be

undertaken if ¢ffluent limits are recurrcntly excecded.

We believe the proposed Appendix Il language referring ito 40 CFR 136
adequately describes the methods and associated detection limits to be
utilized. However, as was pointed out in the comments, 40 CFR 136 does
not contain mcthods for all constituents of concern. To address this
problem we propose to clarify Appendix 11 language by adding the
following:
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Staff

Recommen-

dation:

"Wherc mcthods arc not available in 40 CFR 136, the Regional Boards
shall specify suitablc analytical methods in waste discharge
requircments.”

We agree that acceptance of data should be predicated on demonstrated
laboratory performance and have included a statement to this effect in
the staff recommendation.

Adopt Alternative 2. Specifically we recommend:

I. Delete paragraph following Table B that describes the procedure for
establishing efflucnt limits below limits of detection.

2. Add the following direction to Rcgional Boards for detcrmining

compliance with single sample and multiple sample measurements above
-and below the PQL:

"All analytical data shall be reported uncensored with detection limits
and quantitation limits identified. For any effluent limitation,
compliance shall be determined using appropriate statistical methods to
evaluate multiple samples. Compliance based on a single sample analysis
should be determined where appropriate as described below.

"When a calculated cfflucnt limitation is greater than or equal to the
PQL, compliance shall be determined based on the calculated ef fluent
limitation and cither single or multiple sample analyses.

"When the calculated effluent limitation is below the PQL, compliance
detcrminations based on analysis of a single sample shall only be
undertaken if the concentration of the constituent of concern in the
sample is greater than or cqual to the PQL.

"When the calculated effluent limitation is below the PQL and recurrent
analytical responses between the PQL and the calculated limit occur,
compliance shall be determined by statistical analysis of multiple samples.
Sufficient sampling and analysis shall be required to determine
compliance.
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"Published values for MDLs and PQLs should be used, except where
revised MDLs and PQLs are available from recent laboratory
performance cvaluations, in which case the revised MDLs and PQLs
should be used. Where published values are not available the Regional
Boards should determine appropriate values based on available
information.

"If a discharger believes the sample matrix under consideration in the
waste discharge requirements is sufficiently different from that used for
an established MDL value, the discharger may demonstrate to the
satisfaction of the Regional Board what the appropriate MDL should be
for the discharger’s matrix. In this case the PQL shall be established at
the limit of quantitation (equal to 10 standard deviations above the
average mecasured blank used for devclopment of the MDL in the
discharger’s matrix).

When determining compliance bascd on a single sample, with a single
effluent limitation which applies to a group of chemicals (¢.g., PCBs)
concentrations of individual members of the group may be considered to
be zero if the analytical response for individual chemicals falls below the
MDL for that parameter."

Add the following definitions to Appendix I:

"MDL (Mcthod Detection Limit) is the minimum concentration of a
substance that can be measured and reported with 99% confidence that
the analyte concentration is greater than zero, as defined in 40 CFR 136
Appendix B.

PQL (Practical Quantitation Level) is the lowest concentration of a
substance which can be consistently determined within +/- 20% ol the
true concentration by 75% of the labs tested in a performance evaluation
study. Alternatively, if pcrformance data are not available, the PQL for
carcinogens is the¢ MDL x 5, and for noncarcinogens is the MDL x 10.

Clarify Appendix Il language by adding the following:
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"Where methods are not available in 40 CFR 136, the Regional Boards
shall specify suitable analytical methods in waste discharge requircments.
Acceptance of data should be predicated on demonstrated laboratory
performance.”



" Issuc 4A:
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Ocean Plan
Policy:

Issue

Description:

Comments
Received:

-55- February 13, 1990

Update of existing Table B objectives.

Table B regulates the concentration of 23 substances or classes of
substances in recciving waters. It provides three limits, namely, a
six-month median, a daily maximum, and an instantancous maximum. For
most substances, including heavy metals, the three limits are set in the ratio
1:4:10. For chlorinated hydrocarbons the ratio is 1:2:3. The six-month
median concentration allowed for cach chemical is determined by a formula
that uses the results of chronic (long-tcrm) toxicity tests and acute (usually
four-day) lethality tests (SWRCB, 1988b). The objective must fall between
background seawater concentration and an cstimate of the lowest
concentration that induces chronic toxicity. The lattcr concentrations are
given in a separatc table (Table D). Regional Boards, with the concurrence
of the State Board and EPA, can allow higher limits than thesc in Table B,
but not greater than Table D.

Toxic substances are regulated by application of numerical water

quality objectives contained in Chapter 1V, Table B of the Ocean Plan. The
numerical objectives are derived from toxicity studies, published in the peer-
reviewed literature, which aim to identify safe levels of exposure fdr marine

organisms.

Table B in the original 1972 Ocean Plan (SWRCB, 1972b) contained fixed
effluent concentration limits {or toxic substances. During the 1978 review,
receiving water limitations were devised to protcct marine life from

potential harm.

The 1988 amendments to the Ocean Plan included a review of Table B
objectives for nine heavy metals (SWRCB, 1988b). In this issue objectives for
chlorine, cyanide, pesticides, and polychlorinated biphenyls (PCBs) arc
reviewed. Ammonia and radioactivity arc not addressed in this amendment.

Comment: Since the State Board uses data which EPA _found unacceptable for
the development of water quality criteria, the State Board should publish
criteria for determining the acceptability of toxicity data (12).

Response: We have not used data which EPA considers unacceptable in the
development of Table B objectives or the current proposal. The basic EPA
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rcquircments f.or acceptable data (Stephan ¢t al., 1985) are: Typed, dated,
and signed hard copy such as manuscripts, publications, letters, or
memoranda, "with enough supporting information to indicate that acceptable
test procedures were used and that the results are probably reliable".
Additional written information from the investigators may be required on
occasion. ’

Data should be rejected if they are questionable. Examples of questionable
data (Stcphan ¢t al,, 1985) arc when:

the test did not contain a control treatment,

0 too many organisms in the control treatment displayed stress symptom or
mortality,

o unusual dilution water was used,

0 tests evaluated formulated materials,

0 concentrations in the test solutions were not adequately verified,

0 tests were conducted on species not resident to North America, and

o tested individual organisms were previously exposed to the tested

substance:

Beyond these requirements, additional requirements and professional
judgement are needed at a number of steps in EPA’s water quality criteria
dcvclopment process. Although we use a mcthod other than EPA’s for
devceloping proposed objectives, the basic requircments (listed above) apply
equally to the Ocean Plan method (SWRCB, 1988b). The impression that the
State Board has used unacceptable data may stem from our use of data listed
as "other data .." in EPA criteria documents. Our use of this data is
consistent with EPA criterion development guidance which states that the use
of data classed as "Other Data” should be the basis for a criterion when such
data indicate that the calculated criterion is inappropriate. In addition,
when using the Ocean Plan method, data on aquatic plant response is
weighted equally with data on animal responsc. These factors require that
certain data classed as "Other Data" by EPA assume a larger role in our
objectives development procedures.

Commen{: Commenters support the proposed total residual chlorine objective
because it is more consistent with the current knowledge of chlorine toxicity
and with the proposed toxic objectives (24, 25).
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Response: Comment acknowledged and no response is neccessary.

Comment: The proposed revised chlorine objectives do not take into account
the nonconservative nature of chlorine or the chlorine demand of ocean
water (32). The proposed objectives are based on chlorine exposure to
organisms entrained through a facility. The assessment of toxicity due to
chlorine should be based on exposure at the edge of the ZID, as was done for
the current objectives (32). ’

Response: The FED does refer to "entrainment”, but we mean entrainment in
the discharge plume, not entrainment in the facility. The proposed objectives
are to be applied after accounting for initial dilution, as are the cxisting
objectives. It is truc that the proposed objectives do not take into account
volatilization or chlorine demand that takes place during mixing within the
ZID. However, the proposed objectives also do not accuratcly reflect the
short toxic exposure timc shown by the research results cited in the FED.

8 ug/l is proposed as daily maximum when, in fact, chronic effécts to sand
dollars were shown after a five minute cxposure. We feel that the current
proposal takes a balanced approach, weighing new information on short-term,
low-dose toxicity of chlorine against the benefits of maintaining the existing
regulatory framework of setting daily maxima and allowing for initial
dilution.

Comment: The total chlorine residual objective does not rcgulate the
discharge of chlorination by-products which are potentially toxic. More
rescarch is needed on the formation of chlorinated organics during
chlorination of sewage and standards for chlorination/dechlorination would
be reconsidered in light of such rescarch. (4, 5) '

Response: We agree. At this point, we do not know of a practical way to
regulate the discharge of chlorination by-products. We also do not have
enough information to fully evaluate the tradeofls involved in requiring
alternate methods of disinfection. Suggestions such as this for new rescarch
should be brought up at the next Ocean Plan Tricnnial Review.
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Comment: The cyanide water quality objective and other aquatic life
objectives, should not be based on a single study. Chronic toxicity data for
cyanide is inadequate for sctting an objective. (2, 11)

Response: The Ocean Plan water quality objectives for the protection of
aquatic life are not based on a single study. The objective is caiculated
based on the lowest three measurements of chronic toxicity among the
acceptable data. This procedure for establishing aquatic life water quality
objectives (SWRCB, 1988b) has bcen used by the State Board to establish
water quality objectives since the late 1970’s. We believe the method allows
the State Board to establish reasonable objectives for the protection of
aquatic life. Based on the EPA criteria document and our analysis of the
aquatic toxicological literature for cyanide, we believe there arc adequate
data to develop an objective.

Comment: The comments submitted to the State Board concerning the
derivation of Estimated Protective Levels (EPLs) in the Pollutant Policy
Document (PPD) for the San Francisco Bay-Delta are also applicable to the
revised objectives for CN™ (11).

The comments on the EPLs in the PPD that rclate to the Ocean Plan pertain
to the Ocean Plan objectives that were adopted in 1988. We are not re-
cvaluating that information in these amendments, we are proposing to
modify some of the objectives based on new data: The comments on the PPD
submitted by Bay Arca Dischargers Association did not address the ncw data
considcred in this proposal. Comments on the Occan Plan method, such as
determination of acceptable data were addressed in response to other
comments in this section.  We belicve that the Ocean Plan method has been
adequately reviewed in the past since it has been in use since the late 1970s.

We would like to point out that the water quality objectives in the Ocean
Plan are very different from the EPLs derived in the first draft of the PPD,
For example, 6-month median Ocean Plan objectives were proposed as
instantancous maxima in the PPD.

Comment: Both the analytical method and the water quality objective for
cyanide should be bascd on free rather than total cyanide (2, 15).
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Response: We agree that free cyanide (HCN and CN7) is the form of c¢yanide
that is toxic to aquatic life; and that the rcgulation of total cyanide
represents a conscrvative approach. Howéver, free cyanide in ambient
waters may result from the dissolution of some cyanide complexes present in
effluent as well as from the discharge of free cyanide itself. Forms of
cyanide capable of releasing free cyanide to the aquatic environmeént include
the simple alkali metal cyanides, such as NaCN and KCN, and the weakly
complexed organometallic cyanide complexes (EPA, 1989c¢).

Simple alkali metal cyanides are freely soluble in watcr, and readily ionize
releasing the CN™ ion. This ion is then able to form the highly toxic
hydrogen cyanide at the pH of marine waters.

Organometallic cyanide complexes vary in stability and dissociation increases
with decreasing complex concentration and decreasing pH. Cadmium and
zinc complexes are the least stable and would be expected to readily
dissociate and relecase frec cyanide at the dilute concentrations expected in a
waste discharge, particularly after initial dilution. Corhplexes which contain
nickel, copper and silver dissociate to a lesser extent and are considered to be
moderately stabic (APHA et al,, 1985).

Strongly complexcd cyanides are not cxpected to dissociate rapidly under
ambicent marine conditions. Iron-containing and cobalt-containing complexes
are among the most stable cyanides (Kunz ¢t al., 1978). Such strongly '
cbmplexed cyanides may dissociate due to ultra violet light or sunlight
(APHA et al,, 1985) or due to bacterial degradation (Cherryholmes, 1985).

The difficulty in restricting the objective to the forms of cyanide that
readily dissociate and release free cyanide is that limitations of the available
analytical methods make it difficult to distinguish the weaker complexes
from the strongly complexed cyanides. Available analytical methods are

- capable of determining free cyanide in a waste discharge resulting from the
presence of: (1) CN” or HCN; (2) the ionization of simplc ablkali metal
cyanides, and; (3) the dissociation of weakly complexcd organometallic
cyanides, (APHA ¢t al., 1985). There have been problems in using these
methods to analyze complex discharges, particularly pulp aﬁd paper and
refinery effluents (APHA ¢t al,, 1985). There are cfforts currently underway
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Alternatives
for Board
Action:

to provide better analytical resolution of strongly and weakly complexed
cyanides (T. Mumley, RWQCB, San Francisco Bay Region, pers. comm.).

We have modified Alternative 2 and added a footnote to Table B stating if a
discharger can demonstrate to the Regional Board that reliable analytical
methods are available, the cyanide objective may be met by the combined
measurements of free cyanide, simple alkali metal cyanides, and weakly
complexed organometallic cyanides.

1.

Do not change the existing Table B water quality objectives.

The compounds and concentration limits in Table B would remain
unchanged. The advantage of this alternative is that continuity of the
Ocean Plan would be maintained. However, the estimates of cyanide and
chlorine effects, from which the present objectives were derived (before
1978), are not based on the most current scientific information. Present
Table B water quality objectives may not protect beneficial uses.

Revise Table B to refl urr knowled f chronic toxigity for

pesticides and PCBs. New information is available on the toxicity of
chlorine and cyanide that allows a better estimate of chronic toxicity.
The results of recent studies of toxicity and calculations of the six-month
median, daily maximum and instantaneous maximum {or the subject
compounds are presented below,

Chlorinated Organi¢c Compounds: Pesticides and PCBs

Chlorinated organic compounds in Table B include chlorinated phenolics,
aldrin and dieldrin, ch