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INTRODUCTION deslgnallons, based on aboul 20 : planktonic algal chkxophyll concen.
Outing the mid.lg?0S, the primarily European waterbodles, hationasaluncfionoltheannualP

I~,I"~I.Isse O~ganlzalion Ior Economic Coopers. Vollenweider Iound Ihal one el Ihe load, normalized by walerbody a~oa

| | KJ l! erson lion and Development (OECD) spon- relating factors was Ihe mean depth (L(I~. mean deplh (z). and hydraulic
Iored a 5-year stody el the relation- of the waterbody;. Ihe greater the residence time fT.} for ¯ group of

Environlnental Protection Agency ships belween nulrlonl loading end mean depth, the greater the European waterbodles‘ Following
eulro#dcallon-relalod water quality phosplzorus loading could be before Ihe same approach, t’lasl and Lee
response In walerbodles In Ihe US, "eutrophic" conditions would be (1978) developed a line of besl lit for
Canada, Auslralla, Japan, and 14 found. II reflects the greater dilution Ihe US OECD waterbodles; Ihey
countries In Western Europe. One of capacity el deeper waterbodles and found Ihe regression Io be essenllal-
the pdmary purposes for the OECO proportionately smaller photlc ly the same as that which had been
eutrophication study was Io Iry Io zones, allowing the deeper waist, developed by Vollanwelder for his
quantify, for ¯ broad range of types bodies 1o have a higher P toad separate set of walerbodles‘ Jones
el wale~bodles, Ihe relationships without stimulating greater amounts and Lee (1982) updated Ihe Pasl and
between Ihe loading el nulrlenls, el algae. Vollenwelder corrected for Lee line of best fit by Including an
especially phosphorus, and Ihe the eflecls of fasl or slow flushing additional approxlmalety 40 US
eulrophlcatlon-related wafer quality rates of water through a walerbody walerbodles on which data were
responses. About 35 waterbodies or on the utlllzallon of nutrients by available or on which Ihey had
pads of waferbodles In the US which planktonic algae, and for the Impact worked; lhelr line of best lit was
had In the past been Intensively el the sudace area of the waterbody essenlialty the same as thai el I~st r~

sfndled for nutrient toadlng and receiving light by Including andLee(19ta).Tbelocusonavefage
response characteristics were In- hydraulic residence time and water, chlorophyll concentration us the ~

eluded In Ihls study, along wllh body surface area as normalizing response paramelerls Justified tor a
Canadian walerbodles which had laclor~ In his load-response relation- number of reasons. As a measure of U’)

previously been Investigated. New ships, waterbody "greenness", If In. ~.

CRITERIA
studies were Inllla,ed on the wa,er. The focus on P loading In ,h. tegrates the quantification of
bodies In the other pedlclpallng Vollenweider.OECD sufrol~hlcatlon various types of planktonic algae. ~.

NUTRIENT countries. Previous editions of Ihe modeling approach was based on Fudharmore, chlorophyll concenlra-
i- ..~ Waler Quality Bulletin (July and several considerations. It Is lion can be related Io many of Ihe ~

~ ~

Oc,ober, 1981)have provided phosphoruswhlchmoslfrequenlly Impalrmanlsofw.leru..lh.lr.$ull

What is EPA Up to This Time?
d~seuss~ons of the problems of conlrols algal growlh In water- from algal growlh. [
eutroph|catlon and the results el bodies; P control Is more readily Rasl and Lee (1978)had also ex.

-- Creation ofthe Nutrient Task Force
pads el the OECO eutrophication eilected and Is less Costly than pa~dedthescopeoftheortglnalnor. ~1
modeling study ellod, nitrogen control; and phosphorus mallzed P Ioeding/chlorophyll rela-

Because of the availability of dale can be more readily controlled al Ilonshlp concept by developing
on the US waterbodles, this group point sources than nitrogen. Fur.- analogous relationships between
was the Ilrst to be evaluated (Past thermore, Schlndler (19.77, 1985)has normalized P toadlng and Secchl
and Lee, 1978; Lee et eL, 1978) shown that even In lakes exhibiting depth (waist clarity) Ior walerbodles
following the theoretical ap- nitrogen limitation, algal growth In which waler clarlly Is conlrolled
preaches developed by Vollen. responds to decreases In phos. primarily by planktonic algae, and
welder. Vollanweider (lg68, 1975, photos load, The posstbillly el belween normalized P toadlng and
lg76) had begun to quantlly relallon, nllrogen fixation by algae also In. hypolimnellc oxygen depletion tale
ships between nutdenl loading and lederes wllh Ihe use of nitrogen based on US OECO dale and the
general conceptualizations el load In estlmallng or predicting Illeralure. These relationships v, ere

... eutrophication-related waler qualify walerbody algal responses, also updated by Jones and Lee
as assessed by "eutrophic", Voltenwelder (1976) de, eloped ¯ |1982); their three normatlzed P

’. "mesotrophlc’*, and "oligotrophlc" regression relationship for average Ioadingieutrophlcatlowrelaled water
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Aquatic Toxicology In Sen Francisco Bay Ico~dnu,dl

US EPA Water Quality Criterion fro" Cu (2.9 /.,glL) Grossly                                 ~’~
Overprotective for Most Waters ¯
Exceedances of Cu WQO Set elf Regulatory Process

¯ Site Specific Objectives
¯Waste Load Allocation

Conc~ntrsticn ¯ TMDL
of Available Arbltraw - Phased Approach

Fo~ms of Need Avalleble-Cu-Loed - Response Model
Contaminant ¯ Cu Concentration in San Francisco Bay Water Cannot

Exceed WQO by Any Amount More Than Once in 3 Years

WQO Cannot Be Achieved for Total o~ Soluble Cu Even If All
External Sources of Cu Terminated

Cu Stirred Into Water Column’from Sediments
Is Exceedsncs of Cu WQO Causing Real Water Quality Problem?

Copper Adversely Aflectlng Numbers. Types & Characteristicswith Dredged
Disposal . of Aquatic Life In Sen Francisco Bay end Its Tributaries?

Is Cu Causing Toxicity in Sacramento River. Delta. end San
Francisco Bay Waters?

Toxicity Testing Using Sensitive Organisms Including Mytilus
Lm~se (Organisms Baals for 2.9 pg/L Criterion)

Factors Affecting Toxicity What Is the Problem Due to Cu?

of Chemical Contaminant to Aquatic Organisms wlter Quality? - No
~ Duration of Organism Exposure ~ Administrative? - Yes

(continued) Solution: Develop Different, Appropriate Regulatory Approach

Current & Proposed US EPA Criteria List 2 Criteria Exposures P~operly Incmporate Aquatic Chemistry and Aquatic
Toxicology Into Regulatory Process

1-hr Average - Acute - CMC {Criterion Maximum Concentration}
4-day Average - Chronic - CCC ICrlterlon contInuous Concentration)

Arbitrary, Off-the-Cuff, WorFt-Case, Based on Estimate of Dlozinon-Toxiolty ’~"

Rate of Organism Response to Ammonia ’~"
a Not Even Appropriate for Ammonia . DIszinon Concentrations Cause Toxicity Pulses in Delta

a Not Peer-Reviewed
Each WInter

.~
Issues That Need Attention /None of Criteria Applicable to Intermittent Exposure ¯ What Do These Toxic Pulses Mean to Rshery

Resources of Delta and Sen Francisco Bay?
Assume Continuous Exposure to Average Concentration ¯ Impact on Endangered Species?

II Unimportant. Then Grossly Over-Regulating Toxicity
from Point Somce Discharges from Municipal & Industrial
Wsstawsters

Need to Develop Water Quality Model That Relates
Issues of Copper                                           Zooplankton Toxicity to Impact on Fishery Resources

in San Francisco Bay

Prime Example of Water Quality Evaluation and Management ¯
Without Proper Application of Aquatic Chemistry and Toxicology

Delta Nutrient IN & P) Issues

Only Very Umited Number of Copper Species Are Toxic
Rshery Resources of Delta and Sen Francisco Bay Said to
Be AlgallFood Source-Limited

Inappropriate to Regulate Cu Based on Total Cu Analyzed Fewer Algae and Zooplankton Then Desired

Water Utilities Using Delta Water Stored in s Reservoir for
NO Chemical Test Directly Measures Toxic/Available Forms Periods Find Excessive AIgse-Caused Taste & Odors

Cu Used to Control Algae

Must Ask Organisms - "Is the Cu in This Water Toxic?" TTIIM’s
Role of Algae as TTHM Pracurao¢

NASINAE 1992 Conclusion - Cannot Regulate Heavy Metals Need to Better Understand Relationships between N & P
Based on Chemical Concentrations. Must Use Toxicity Tests Loads to Delta & Fishery Resources. & Water Supply

(contintlesl Water Quality


