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SECTION 1
INTRODUCTION

In December 1985, the U.S. Environmental Protection Agency (EPA) Office of Water and
the EPA Office of Policy, Planning, and Evaluation (OPPE) initiated a major study of the
Agency's surface water monitoring activities. The resulting report, Surface Water Monitoring: A
Framework for Change (U.S. EPA, 1987), recommended the restructuring of existing
monitoring programs to better address EPA priorities (toxics, nonpoint source poliution, and
documentation of environmental improvements). One specific recommendation of the report
was that EPA needed to accelerate the development and application into surface water
monitoring programs of ﬁromising biological monitoring methods, including bioassay testing,
instream biosurveys (including the EPA’s Rapid Bioassessment Protocols [RBPs]), and tissue
residue analyses for toxics.

In mid-1988, the Research Triangle Institute (RTi) was contracted by the EPA OPPE to
survey the use of biomonitoring methods by States in their National Pollutant Discharge
Elimination System (NPDES) and nonpoint source (NPS) monitoring programs. This report
documents the use of biomonitoring methods by 'S0 States, the District of Columbia, the U S.
Virgin Islands, and Puerto Rico. Only the Territories of American Somoa and Guam are not
included.

Section 2 of this report summarizes the State NPDES biomonitoring requirements (both
bioassay testing and instream biosurveys) placed on industrial and municipal permittees and
each State's capabilities to conduct bioassay testing and biosurveys to monitor the effects of
industrial and municipal discharges.

Section 3 presents information on St ..e surface water monitoring programs that address
NPS impacts in rivers, lakes, and coastal/estuarine waters. in most cases, these programs

assess point source impacts as well because NPS monitoring in many States is an offshoot of
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these summarnes were prepared, some States were undergoing major reevaluations of ther
various surface water monitoring programs, which involved impiementing new requirements in
their NPDES programs and redirecting some predominantly point source monitoring efforts
toward NPS problems Thus the summaries may reflect a mixture of both the oid and new
requirements or procedures used in some States' programs.

The EPA has not had the results of this report verified independently, nor have individual
States verified the information in the State summaries. The intent of this report is to provide
general summary information on the use of biomonitoring in State surface water monitoring
programs No attempt has been made to compare the magnitude and intensity of

biomonitoring efforts among States

1-3



SECTION 2
SURVEY OF BIOMONITORING USE IN NPDES PROGRAMS

2.1 NPDES INFORMATION ACQUISITION

The Research Triangle Institute (RTI) conducfed a two-tiered search of the available
information on the use of biomonitoring in various State NPDES programs. First, appropriate
literature on State surface water monitoring programs was identified and obtained for review.
Second, EPA Regional and State personnel involved in evaluating or developing State
biomonitoring programs were contacted by telephone, letter, or in person as part of RTi's
assistance to approximately 32 States in the preparation of their 304(!) reports.

2.1.1 Review of State Water Quality Monitoring Programs

The primary sources of information reviewed to prepare the summary sheets for each
State, the District of Columbia, the U.S. Virgin Islands, and Puerto Rico (see Appendix A)
include the foliowing documents:

« Individual State 1988 305(b) reports (see Section 4 for a complete list);

* US EPA. August 1987. Program Survey--Biological Toxicity Testing in the NPDES

Permits Program. U.S. EPA, Permits Division, Office of Water Enforcement and
Permits, Washington, DC; and
e US EPA. January 1987-March 1989. Surface Water Assessment Program--Status
Reports U.S. EPA, Office of Water, Office of Water Regulations and Standards,
Washington, DC.
2.1.2 Assistance of State and EPA Regional Staff

A second method of identifying information to include in the State summaries involved
contacting appropriate EPA Regional staff who routinely evaluate and review State monitoring
programs; in specific cases, State personnel directly involved in surface water monitoring

activities were contacted. To verify the accuracy of the prepared summary data sheets, each

EPA Regional representative to the EPA's Ecological Assessment Policy Workgroup
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Table 2-1.

EPA Regional Representatives of the

EPA Ecological Assessment Policy

Workgroup

EPA Regional contacts

States within Region

Headquarters

James Plafkin

Assessment and Watershed Protection Division
Office of Water Regulations and Standards

401 M Street, SW

Washington, DC 20460

(202) 382-7005

EPA Region 1

Michae! Bilger

Environmental Services Division
60 Westview Street

Lexington, MA 02173

(617) 860-4342

Corrine Kupstas

Water Management Division
John F. Kennedy Office Building
Boston, MA 02203

(617) 565-3546

EPA Region 2

Jim Kurtenbach

Environmental Services Division
Building 209

Woodbridge Avenue

Edison, NJ 07828

(201) 321-6695

EPA Region 3

Ron Preston

Environmental Services Division
303 Methodist Building

11th and Chapline

Wheeling, WV 26003

(304) 233-2315

Connecticut
Maine
Massachusetts
New Hampshire
Rhode island
Vermont

New Jersey
New York
Puerto Rico
Virgin Islands

Delaware

District of Columbia
Maryland
Pennsylivania
Virginia

West Virginia

See notes at end of table.
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Tabie 2-1 (continued)

EPA Regional contacts

States within Region

EPA Region 8

Bill Wuerthele

Water Management Division
999 18th Street, Suite 500
Denver, CO 80202

(303) 293-1586 -

EPA Region 9

Jacques Landy

Water Management Division
215 Fremont Street

San Francisco, CA 94105
(415) 974-8294

EPA Region 10

Rick Albright

Water Management Division
1200 Sixth Avenue

Seattle, WA 98101

(206) 442-8514

Evan Hornig

Water Management Division
1200 Sixth Avenue

Seattle, WA 88101

(208) 442-1685

Colorado
Montana
North Dakota
South Dakota
Utah
Wyoming

Arizona

California

Hawaii

Nevada

American Samoa**
Guam**

Alaska
Idaho
Oregon
Washington

*Formerly the Monitoring and Data Support Division (MDSD).
**These two territories were not assessed in this report.



« Types of bioassay tests required, including test type (acute or chronic), specific test
duration (hours or days), test design considerations (static, static renewal, or
flowthrough), test organisms used (fish, invertebrate, aigae), and test species used (it
identified)

2.2.1.2 State Bioassay Capabilities. The second entry to the column headed

“Biloassay testing " in Figure 2-1 identifies each State's capabilities for conducting bioassay
testing including information on:

* Types of bioassays conducted, including test type (acute or chronic), specific test
duration (hours or days), test design considerations (static, static renewal, or
flowthrough), test organisms used (fish, invertebrate, algae), and test species used (if
identified);

¢ Availability and use of mobile bioassay laboratory for conducting in situ bioassay
testing: and

» Assistance given by Regional EPA laboratories or contractors in conducting
bioassays for States that do not possess in-house capabilities.

For the purpose of this report, the term “the State’ refers to the State agency responsi-
ble for surface water monitoring, and, in the summary tables and maps provided, a State is
identified in a specific category based only on capabilities of its surface water quality
monitoring agency For some States, no bioassay capabilities are described. This means that
the State surface water monitoring agency has no capabilities to conduct bioassay testing;
however, it does not necessarily mean that there &re no capabilities to conduct bioassay
testing within the State Some States receive assistance from EPA Regional laboratories
and/or contractors. The reader should refer to the State-specific information given in
Appendix A
2.2.2 instream Biosurveys

2.2.2.1 Permittee Requirements. The first entry in the column headed “Biosurveys™ in
Figure 2-1 identifies the permit requirements for conducting biosurveys, including information
(where available) on

» Type of dischargers (municipal or industrial) required to conduct biosurveys;

» Type of biosurvey conducted (upsiream/downstream comparisons, before/after
studies);

» Site-specific design considerations (duration of sampling, season of sampling,
number of samplers used, and number of replicates);
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Table 2-2. Summary of Permittee Blomonitoring Requirements for the NPDES Program

State Wpe of Permitine Bloassay Requirements Bloswrvey Requirements
Ind Mus Acule Cheonic
only only 1M only only Comments

AL [

AK ® Biosurvey requirements are (acility-specific. One permittee is
required to monitor intertidal invertebrates and algae

A2 ® [ ]

AR [ ]

CA ) ° Specific major municipals in southem California applying for
301(h) permits or waivers and coastal pulp and paper mills in
northern Calilornia are required to conduct periodic biosurveys

CcO °® No Siate facililies are required to conduct biosurveys but two
Federal facilities have blosurvey requirements.

(o1) ® ®

DE * [

.

bC [ ] )

FL ®

GA [ ®

Hi ° ) Dischargers applylng for 301(h) permits or waivers must conduct
biosurveys of benthic, epibenthic, and ptankionic organisms

1D ® Several permits currently include biosurvey requirements

L [ ]

IN [

1A

KS

KY L]

LA

Specific industrials must conduct biosurveys of fish and
macroinvertebrales upsiream and downstream of the discharge

(continued)
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Table 2-2. (continued)

Stale Type of Permitiee Bloassay Requirements Biosurvey Requireii::uls
ind Men Acute Chronic
only only 1aM Nome only only None Comments

PR ® e} .

R ] L) e

SC [ Several older industnat permilts require blosurveys; these
requirements are being phased out at permit renewal and are
not included in new permits

SD [ ]

TN ) ]

x e e

Ut ] ]

vT L] A new program will require specific dischargers to monitor
macroinvertebrates using rock-filled baskets upsiream and
downstream from the discharge

VA ® Specific dischargers must monitor macroinvertebrate commu-
nities.

vt ® °

WA ® [

wv ) ° Several industrial permils require macroinvertebrate brosurveys

wi L] e

wYy L} L)

O The State is considering adding bioassay requirements to municipal permils.

{& M = Industrial and municipal
A & C = Acute and chronic
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Figure 2-2. Requirements in NPDES permits for whole-effluent toxicity testing.
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Table 2-3. Summary of Species Used by Permittees in NPDES Bioassay Testing Programs

Frashwalsr Species Estuarine/Marine Species
Daphnia| Ceriodaphnla | Pimephales | Selenastrum Mysidopsis| Cyprinodon | Champla
Stats p dubls promelas | capricomutum Others bahia variegaius | parvula Others Comments
AL A AC AC
AK A.C-Oncorhynchus kisutch AC A-Rhepoxynius dubois
Coho salmon smoll A-Cancer magister-Dungeness
A.C-O gorbuscha-Pink crab
salmon smolt A C-Mytilus edulis-Blue mussel
C-Thymallus arcticus-Arctic A C-Crassostrea gigas-Pacilic
grayling oyster
A C-Menidia sp -Silverside
AZ A-with species recommended
in EPA 600/4-85-013
AR A AC AC
CA A A-Salmo gairdneridRainbow trout Many manne/estuarne permits
A-Notemigonus crysoleucas- do nol specily species to be
Galden shiner used or exposure duralion
A-Gasterosteus aculeatus- Bioassay requirements are
Three-spine stickleback contained in the California
Ocean Plan document,
howevaer, specific requirements
are only now being
determined
CO AC AC
(1} A A
DE A A
DC C C
FL C C A-with three species (a lish, an
invertebrate, and one species
recommended in EPA
600/4-85/013
GA A A A

(continued)
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Table 2-3. (continued)

Freshwaler Species Estuarine/Marine Species
Daphnia| Corlodaphnia | Pimephales | Solonasirum Mysidopsis| Cyprinedon | Champia
Sle 3 dubla promelas | capricormutum Others bakla variogetus | parvuta Comments
M7 AC AC
NE A A
NV A A A-Salmo clarki-Cutthroat trout fry
NH A A
NJ o] AC A A
NM A AC AC
NY AC AC
NC A AC
ND AC AC
OH AC AC A
oK A AC AC
OR AC AC A C-Salmo gairdneri-Rainbow
trout
PA AC AC
PR A.C-Species not specified
in permits
Al A A
SC A AC A-Lepomis macrochirus-Bluegill A
sunfish
SD AC AC
™ A c AC
™ A AC AC AC AC

uec



chronic testing in 34 States; fathead minnows are used for acute and/or chronic testing in 41
States; and Selenastrum is used for testing in 4 States Other species commonly required in
NPDES permits in seven States with coldwater fisheries (Alaska, California, ldaho, Maine,
Nevada, Oregon, and Washington) include several salmonids (coho and pink salmon and
rainbow, brook, and cutthroat trout) Arizona and Florida allow some choice in selection of test
species from among species recommended by the EPA (1985). The recommended species
are summarized in Table 2-4.

For permittees discharging into estuarine/marine waters, the three most commonly
required species include the mysid shrimp (Mysidopsis bahia), the sheepshead minnow
(Cyprinodon variegatus), and the red algae (Champia parvula). Mysidopsis is used in acute
and/or chronic testing in eight States, sheepshead minnows are used in acute and/or chronic
testing in six States, and Champia is used in one State. Other estuarine/marine species used
include the Pacific oyster, Blue mussel, two species of the benthic amphipod Rhepoxynius,
and several sea urchins.

2.3.1.2 State Bioagssay Capabilities. Detailed information on individual State
capabilities for conducting bioassay testing is presented in Appendix A. These same data are
summarized in Tables 2-5 and 2-6 for the reader’'a convenience. Table 2-5 summarizes State
capabilities for conducting bioassay testing and instream biosurveys. In Table 2-5, State
bioassay capabilities aré identified that include the types of testing conducted and the availabil-
ity of a State and/or Region-operated mobile bioassay laboratory for conducting in situ
bioassays.

State capabilities for conducting bioassay testing are summarized in Figure 2-4
Seventeen States and Territories have no bioassay testing capabilities. They are Alaska,
Ancona, California, District of Columbia, idaho, lowa, Nebraska, Nevada, New Mexico, North
Dakota, Pennsylvania, Puerto Rico, South Dakota, Texas, Utah, the Virgin Islands, and
Wyoming. Twelve States and Territories have capabilities to conduct only acute bioassay
testing, and two States conduct oniy chronic bioassay testing The remaining 22 States have

both acute and chronic testing capabilities.
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Table 2-4. Footnotes

3To avoid unnecessary logistical problems in trying to maintain different test temparatures for each test arganism, it would be
sufficient to use one temperature (12 °C) for coidwater organisms and one temperature (20 °C) for warmwater organisms.

®The optimum life stage Is not known for all test organisms.

CMayes et al. (1983) found no significant ditference in the sensitivity of fish ranging in age from 10 10 100 d in tests with nine
toxicants.

dDaphnla pulex is recommended over D. magna becausa It is more widely distributed in the United States, test resutts are
less sansitive to feeding during tests, and # is not as easily trapped on the surface fiim. )
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Table 2-5. (continued)

Sioassay Capabifity Blosurvey Capabliity
Mobite Lzb
State Tost Wpes Ausilsble Organisms Sampled Sampling Method Analyses
Artificial Matural
Muio | Chomic | ABC | State | Region Macroley | Macrophyies | Poriphyion | Plankion | subsirate | subsirats | RBP Metrics/index

IN ° ) ° ) ® ®

1A

KS [ ] [} ®

KY ® ] [} [ )

LA [} Specles diversity and (he index of
community loss are determined
The 1Bl is used to evaluate flish
data.

ME ® ) ® °

™MD ° L Species diversity and community
siructure are evaluated.

MA ® [ [ ) ® ® Species richness, distribution,
% pollution-tolerart species, EPT
index, and feeding habits are
determined. Hilsenoff's Biotic
Index is used to evaluate dala

Ml ) e o The number of taxa, the abun-
dance, and the number of indica-
tor species are evaluated. .

MN ° ° ° "

MS ° ° e L) [ ] ) [ ® Species diversily is evaluated

MO [ ] ® [ ]

MT ° ® ) [

NE 1Bl is used to evaluate fish data,
ICl is used to evaluale macro-
invertebrate data

NV ® e

(continued)
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Table 2-5. (continued)

Bleassay Capabilily Bleswrvey Capabliity
Stale Tost Wypos "ml' bile Lab Organisms Sampled Sampling Method Analyses
Artificial Natural
Nene Acvie | Chwenis | ARC Stale | Rogion | Nome Fish | Macrolew | Macraphyies Puriphylon Plankion subsirale | subsirale Metrics/indox

™ [} ® ® ®

urt [ ] ® ® ® e BClis used {0 evaluale data

vT ® ® ° ® Species diversity and taxa
richness are determined

VA [ ® ) ® Community structure is evaluated
for taxa presence/absence,
abundance, and distribution.

\"/| [} [ ] ® ]

WA [} ° )

wv ® [ [

wi ® ° ® ) ° ) ® )

wy ) ° )

@ Biota sampied 10 monitor community structure.
* Siate is currently evaluating EPA's RBP for use in its blomonitoring program.

ASC = Acute and ctwonic. ICI = Invertebrate Community index.
BC! = Biotic Condition Index. wb = Index of Well Being

EPT = Ephemeropiera, Plecoptera, Trichoptera. MBI = Macroinvertebrate Biotic Index.
IBl = Index of Biolic Integrity. RBP = Rapid Bioassessment Protocol



A mobile bioassay laboratory is available to 20 States located predominantly in Regions
1, 2, 4, and 5 to conduct in situ bioassays, but 33 States have no mobile bioassay laboratory
(Figure 2-5). Most EPA Regions have a mobile bioassay laboratory avaiiable with the excep-
tion of Regions 6 and 7; the Region 2 mobile laboratory is currently not operational
(Figure 2-6).

Table 2-6 summarizes species used by States in NPDES bioassay testing. Nineteen
States currently conduct freshwater testing with the water fleas Daphnia pulex or D. magna.
These species are primarily used in acute testing. The water fiea Ceriodaphnia dubia is cur-
rently used in 23 States for acute and/or chronic bioassay testing, and 6 additional States are
developing testing capabilities with this species. Similarly, the fathead minnow is currently
used in 21 States for acute and/or chronic testing, and 3 additional States are developing
testing capabilities with this fish species. The freshwater aigae Selenastrum capricornutum is
used in four States, and two additional States are deveioping testing capabilities. Arizona,
Florida, Massachusetts, and Oregon are conducting microbial assays using Microtox”; New
Jersey 1s using the Ames/Sa/imonella assay to assess mutagenicity of effluents.

The use of bioassay testing in estuarine/marine waters is primarily limited to three
species: the mysid shrimp (Mysidopsis bahia), the sheepshead minnow (Cyprinodon
variegatus), and the red algae (Champia parvula). Four States currently conduct
estuarine/marine testing with Mysidopsis (Florida, Maryland, Mississippi, and Virginia), three
States currently conduct testing with the sheepshead minnow (Louisiana, Maryland, and
Virginia), and Florida currently conducts testing with Champia parvula. Other species used in
testing include the silversides (Menidia beryllina and M. menidia), the Blue mussel, and the
Pacific oyster Three States also use Microtox” for estuarine/marine screening (Florida,

Massachusetts, and Washington).
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Table 2-8. (continued)

Froshwaler Species Estuarine/Marine Spocies
Daphaia | Corfedaphnis | Pimephales | Selenastrum Mysidopsis Champla
State s dubla promeias | capricomutum Others bahla parvela Others Comments
1A A" A** NBC. Assistance provided by
Region 7 and University
of lowa’s State Hygienic Lab
KS A A
KY AC AC AC-Pimephales promeias—
Fathead minnow sediment
elutriate bloassays
LA A C C
ME AC
™MD A c* AC* (o]
MA A* c* Atc* rotg - e Assistance provided by EPA-
A-Mic Ac"' A-Microtox® Lexington Laboratory and
C-Mytilus edutis-Blue contraciors
muasgl.bbaccummubn
study
Mi A A C-Caged fish used for
ambient bloassays
MN A AC AC
MS A A A A-Mysidopsis almyra
MO C C
MT C
NE A" A" NBC Assistance provided by
EPA for acute toxicity testing
NV NBC Assistance provided
by EPA-Duluth
NH A C

{coninued
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Table 2-6. (continued)

Freshwaler Species Estuarine/Marine Species
Daphnia | Ceriodaphnia | Pimephales | Selenastrum Mysidopsis Champla
State sp dubla promeias | capricomutum Others bahla parvuls Commenis
NJ A A-Lepomis macrochirus-
Bluegill sunfish
A-Ames/Salmonetla testing
NM AT C* A" Cc"" NBC. Assistance provided by
EPA Regional Laboratory
NY AC
NC AC A
ND A*C* A*c* Atct NBC Assislance provided
by EPA-Duluth and
EPA-Corvallis
OH AC AC
oK A-Indiganps fish specles
OR AC C AC C A-MicrotoxP
A-Chironomus sediment bioassay
A-Gammarus sp.
A-Hyaleila azteca
C-Caged fish and invertebrate
studies
PA Atfc™ | AT c* NBC Assistance provided
by EPA-Wheeling,
West Virginia Laboratory
PR NBC Assistance provided
by EPA Region 2 to deveiop
bioassay tesl stralegy
Al A AC A" Assistance provided by
EPA-Narragansett Laboratory
for marine bioassays
SC AC
SD NBC

(continued)
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Table 2-6. (continued)

Freshwaler Species Estuarine/Marine Species .
Daphnia| Corlodapbaia | Pimephales | Selensstrem Myzidopsis | Cyprinodon | Champla
Stale . dubla promeias | capricomutum bakla variegatus | parvula Others Comments
TN AC AC
1P A c* A" NBC Assistance provided by
EPA Regional Laboratory
and contractors
(1) NBC
vT A c*
VA A AC AC AC AC A.C-Menidia menidia
VI NBC
WA AC C-Rhepoxynius abronius
amphipod sediment
A—Mlcvotm" sediment test
A—Crassostrea gigas-Pacific
oyster

A-Mytilus edulis-Blue mussel
wv A C AC
wi A AC C
wy NBC Assistance provided by

EPA-Duluth Laboratory for
acute and chromc lesting.

A = Acule lesting (< 96 hr exposure).
C = Chronic testing (> 96 hr exposure).
NBC = No bioassay capabillities.

‘State not currentty conducting bioassays; capabilities under development

"No State bioassay capabilities, contractor and/or EPA Regional lab conducts testing for the Siate
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2.3.2 Instream Biosurveys

2.3.2.1 Permit Requirements. Detailed information on individual State biosurvey
requirements for permittees is presented in Appendix A. The same data are summarized in
Table 2-2 for the reader's convenience. Very littie specific information was available on permit
requirements.

Requirements in NPDES permits for conducting instream biosurveys are summarized in
Figure 2-7. Dischargers in 13 States may be required to conduct biosurveys to evaluate the
impacts of their effluent on ambient biological communities. The reader should consult
Appendix A for details on the specific requirements for biosurveys imposed by each of these
States. RTI did not review specific permits in these 13 States to obtain specific information on
the ecological communities chosen for biosurvey monitoring, the sampling method used, or
the metrics used to assess community impacts. Although information was lacking for several
States, eight States required permittees to conduct biosurveys of the benthic macro-
invertebrate community at several sites in the receiving waterbody both upstream and
downstream of the discharge. Specific information was also lacking on data analysis methods
and metrics required to evaluate the biosurvey data.

2.3.2.2 State Capabilities. Detailed information on individual State capabilities for
conducting biosurveys is presented in Appendix A. The same data are summarized in
Table 2-5 for the reader’s convenience. Biosurvey capabilities summarized in this table include
identification of the biota sampled, sampling methods used (specifically for macroinverte-
brates), and the methods of data analysis including the metrics or biological indexes applied.

State capabilities for conducting biosurveys associated with NPDES monitoring
programs are summarized in Figure 2-8. Nine States do not conduct biosurveys (Alaska,
Arizona, California, Hawaii, lowa, Minnesota, New Hampshire, North Dakota, and Puerto Rico)
The remaining 44 States and Territories use biosurveys to some extent to evaluate potential

impacts to indigenous biological communities in the vicinity of point source discharges.
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Figure 2-7. Requirements in NPDES permits for conducting instream blosurveys.
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Of the 44 States with capabilities to conduct biosurveys, 1 State monitors fish only, 15
States monitor macroinvertebrates only, 16 States monitor both macroinvertebrate and fish
communities, and 12 States monitor three or more different biological communities; however,
macroinvertebrates are always one of the three groups sampled. Macroinvertebrate and fish
communities are the predominant communities targeted for monitoring in a total of 43 and 28
States, respectively.

Several trends are apparent in sampling method and data analysis procedures
associated with macroinvertebrate community assessments (see Table 2-5).
Macroinvertebrates are sampled only on natural substrates in 15 States, only artificial substrate
samplers are used in 2 States, and both natural and artificial substrate sampling is conducted
in 10 States. For 20 States, information was lacking on sampling method used for
macroinvertebrate biosurveys. Currently, 17 States use rapid bioassessment technigues or are
evaluating the EPA’s (1989) RBPs for use in their own State NPDES monitorihg programs.
These States are Alabama, Arizona, Arkansas, Colorado, Connecticut, Idaho, Kentucky,
Massachusetts, Minnesota, Mississippi, Missouri, New York, North Carolina, Ohio, South
Carolina, Tennessee, and Texas.

The most commonly applied data analysis techniques used on macroinvertebrate com-
munity data include the Invertebrate Community Index, the Biotic Condition Index, and the
Shannon-Wiener Diversity Index. Species diversity, taxa richness, abundance, dominance,
equitability, similarity, and the percentage of pollutant-tolerant and -intolerant species are used
in various combinations to evaluate macroinvertebrate community structure. For many States,
information was lacking on the specific data analysis methods or metrics used to evaluate
macroinvertebrate community data

Several trends in sampling method and data analysis procedures are also.apparent in
fish community assessments. Although not summarized in Table 2-5, fish are sampled
primarily using electrofishing techniques in conjunction with seining or trawling procedures,

depending on the type and size of the waterbody sampled. The most commonly applied data
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analysis techniques used to evaluate fish community data include the Index of Biotic Integrity,
the Biotic Condition Index, the index of Well Being, and the Index of Community Loss.

Species diversity, taxa richness, abundance, number of families, and number of indicator
species are also used in various combinations to evaluate fish community structure. For many
States, information was lacking on the specific data analysis methods employed or metrics

used to evaluate fish community data.

2.4 SUMMARY

2.4.1 Comparison of Permittee Bioassay Testing Requirements with State
Bioassay Testing Capabilities

it is clear from TFable 2-7 that in-house State capabilities for conducting bioassay testing

to verify discharger toxicity testing results are lacking in some States, particularly for the

" Ceriodaphnia and fathead minnow bioassays in freshwater and the Mysidopsis and sheeps-
head minnow biocassays in estuarine/marine waters. Currently, 28 percent of ail States have no
in-house capabilities for conducting any freshwater bioassays and 76 percent of States with
coastal/estuarine waters have no capabilities for conducting any marine/estuarine bioassays
Even if States that use contractors or receive assistance from EPA Region laboratories are
included, the total percentage of States with no bisassay capabilities remains at 21 percent for
freshwater and 60 percent for marine/estuarine bioassays. Considering the essential nature of
estuarine waters as nurséw areas for valuable commercial fish and shellfish species, this
deficiency in State capabilities should be of concern. Although many of these States receive
assistance from EPA Regional laboratories or contractors to conduct bioassay testing, this
assistance is usually provided for special toxicity evaluations at specified facilities each year
and does not approach the magnitude or frequency of bioassay testing conducted by States

with in-house capabilities.
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Table 2-7. Comparison of Permittee Bioassay Testing Requirements
with State Bioassay Testing Capabilities

Number of States Number of States

Species required requiring species with in-house testing
in NPDES permits use by permittee capability for the species
Freshwater species

Daphnia sp. 26 19 a

Ceriodaphnia dubia 34 29b

Fathead minnow 41 24c

Selenastrum capricornutum 4 4
Estuarine/marine species

Mysidopsis bahia 8 4

Sheepshead minnow 6 3

Champia parvula 1 1

&7otal includes six States developing this testing capability.
Total includes three States developing this testing capability.
“Total includes two States developing this testing capability.
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2.4.2 Comparison of Permittee Biosurvey Requirements and State Biosurvey
Capabilities

A comparison of permittee requirements and State biosurvey capabilities reveals that,
aithough 13 States require specific permittees to conduct biosurveys (see Figure 2-7), only 10
of these same States have in-house biosurvey capabilities in their surface water monitoring
agency. In three States (Alaska, California, and Hawaii), the agency responsible for surface
water monitoring has no capabilities to conduct biosurveys. Nationally, however, 44 States
have some capabilities to conduct biosurveys associated with NPDES monitoring programs

(Figure 2-8).
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SECTION 3

SURVEY OF BIOMONITORING USE IN NPS PROGRAMS

3.1 NPS INFORMATION ACQUISITION
RTI conducted a two-tiered search of the avaiiable information on the use of
biomonitoring in various State NPS programs. First, appropriate literature on State surface
water monitoring programs was identified and obtained for review. Second, EPA Regional and
State personnel-invoived in evaluating or developing State biomonitoring programs were
contacted by telephone, letter, or in person as part of RTI's assistance to approximately 32
States in the preparation of their 304(!) reports.
3.1.1 Review of State Water Quality Monitoring Programs
The primary sources of information reviewed to prepare the summary sheets for each
State, the District of Columbia, the Virgin Islands, and Puerto Rico (see Appendix B) include
the following documents:
+ Individual State 1988 305(b) reports (see Section 4 for a complete list);
 U.S. EPA. February 1988. The Lake and Reservoir Restoration Guidance Manual
lc.;cs EPA, Criteria and Standards Division, Nonpoint Sources Branch, Washington,
» US. EPA. January 1987-March 1989. Surface Water Assessment Program--Status
Reports. US. EPA, Office of Water, Office of Water Regulations and Standards,
Washington, DC; and
» North American Lake Management Society September 1987. Water Quality
Standards for Lakes: A Survey. Tennessee Valiey Authority, Knoxville, TN, pp. 1-2.
(This survey was completed by State personnel and made available to RTI by Dr.
Wayne Praskins of AWPD.)
3.1.2 Assistance of State and EPA Regiona! Staff
A second method of identitying information to include in the State summaries involved
contacting appropriate EPA Regional staff who routinely evaluate and review State monitoring
programs; in specific cases, this entailed contacting State personnel directly involved in
surface water monitoring activities. To verify the accuracy of the prepared summary data

sheets, each EPA Regional representative to the EPA’s Ecological Assessment Policy
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Workgroup coordinated the review of the State summaries prepared by RTI within his or her
respective region The Chairman and EPA Regional representatives of the Ecological Assess-

ment Policy Workgroup are identified in Table 2-1.

3.2 COMPILATION OF BIOMONITORING DATA ASSOCIATED WITH NPS PROGRAMS

The primary source documents were reviewed and pertinent information was extracted
and transferred to summary data sheets (Figure 3-1). These summary data sheets highlight
basic information on biomonitoring (primarily biosurveys and toxics monitoring in fish/shellfish
tissue) used by each State as part of its surface water monitoring program directed at NPS
pollution assessment. The summary data sheets are arranged aiphabetically by State in
Appendix B.

The detail of the summary information provided in Appendix B reflects the level of detail
in the State 305(b) reports and other literature sources; in some cases, this material was
supplemented by information received from EPA Regional reviewers and State staffs. in some
but not all cases, individual State staff reviewed a draft copy of their State's summary data
sheet entries; however, States did not review the final summaries.

The format for the State summaries of biomonitoring in NPS programs is shown in
Figure 3-1 [nformation for each State is summarized in a narrative under three primary
headings: River Monitaring Program, Lake Monitoring Program, and Coastai/Estuarine Moni-
toring Program. Under these three headings, a variety of State-specific programs are
discussed as they relate to NPS monitoring including such programs as:

e Ambient water quality monitoring,

* Ambient biological monitoring.

e Toxics mcnitoring,

e Intensive surveys,

 Citizen monitoring,

» Clean lakes monitoring,

e Use attainability studies,
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Survey of Monitoring in NPS Programs

State

State
Acronym RIVER MONITORING PROGRAM

LAKE MONITORING PROGRAM

COASTAL/ESTUARINE MONITORING PROGRAM

Figure 3-1. Format of State summary data sheets used to compile NPS monitoring information.



¢ Intensive river basin studies, and

s Waterbody-specific studies

Although the survey of State NPS monitoring programs was originally conceived to
identify the biomonitoring methods used (biosurveys and tissue residue analyses), information
on chemical/physical water quality monitoring is aiso provided because some States do not
conduct biosurveys or monitor tissue residues for toxics; however, these States have
developed extensive chemical/physical monitoring programs to identify problems and assess
trends in NPS pollution In order to provide the most comprehensive perspective on State
initiatives related to NPS monitoring, chemical/physical monitoring information was included.

As stated previously, for the purposes of this report, the term “‘the State' refers to the
State agency involved in surface water monitoring. If other State agencies are involved in
monitoring, they are mentioned as appropriate; however, in the summary tables and maps
provided, a State is identified in a specific category based only on the capabilities of its surface
water quality monitoring agency. The reader should refer to the State-specific summaries

given in Appendix B for more detailed information.

3.3 NPS MONITORING PROGRAM RESULTS

Detailed information on the use of various rhonitoring methods in NPS programs is
summarized for each State in Appendix B. The biomonitoring methods evaluated focus on
instream biosurveys and tissue residue analyses using various aquatic organisms as indicators
of toxics contamination. The use of chemical/physical water quality monitoring is also
discussed

The discussion of each monitaring method has been divided into three areas associated
with the three major ecosystems (rivers, lakes, and coastal/estuarine areas) that are monitored
For biosurvey programs, the following information is identified for each of the three
ecosystems:

e Monitoring approach (e.g., fixed-station, intensive survey, or ecoregion);

* Biological community sampled (e.g., fish, macroinvertebrate, macrophyte,
periphyton, planktony,

3-4



« Sampling method used for benthic macroinvertebrates (artificial substrate, natural
substrate, or use of a rapid bioassessment method); and

» Data analyses procedures including the identification of various biological indices
and metrics

For tissue residue analysis programs, the following information is identified for each of the
three ecosystems:
* Monitoring approach (e.g., fixed-station or intensive survey); and

o Biota sam'pled for toxics analysés (e.g., fish, macroinvertebrates, and/or
macrophytes).

And for the chemical/physical water quality monitoring programs, the monitoring approach is
identified for each of the three ecosystems.
3.3.1 Biosurveys

3.3.1.1 Rivers. The approach used by States to conduct biosurveys in rivers is shown
in Figure 3-2 and additional details are summarized in Table 3-1. The largest number of States
(18) conduct biosurveys using a combined fixed-station and intensive survey approach. The
fixed-station approach allows the State to track long-term changes in ambient biological
communities, and the intensive surveys are used to assess site-specific effects of NPS
pollution on ambient communities. These latter gtudies are typically used to assess impacts of
acid mine drainage, runoff from hazardous waste sites, urban runoff discharged via combined
sewer overflows (CSQOs), or pesticide runoff from agricuitural/silviculthral operations. Twelve
States conduct only intensive surveys, 9 States use a fixed-station approach, and 8 States
(Alaska, California, Hawaii, lowa, New Hampshire, North Dakota, Puerto Rico, and the Virgin
Islands) conduct no biosurveys in rivers. Six States currently use or are evaluating use of a
fixed-station and/or intensive survey approach coupled with an ecoregion approach whereby
waterbodies within the State are classified witﬁin a specific ecoregion based on similar land
surface form, land use, natural vegetation, soil type, habitat, and compiement of resident biota.

These States are Arizona, Arkansas, Minnesota, Nebraska, North Carolina, and Ohio.
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Table 3-1. Summary of State Monitoring for NPS Programs—Rivers

Stske Bislogical Sampling Approach Sampliag Methed Analysss
Fish | Macrelww | Macrophyies | Pueriphytea Fixad | Istensive | Ecorsgien | Astificial | Natwrel | RBP MetricsAadex
AL ° ° ° ° ° o * | Species diversity, equitabiity, EPT index, taxa
(o] fo) richness, and species composition are determined
A A
AK
AZ . . o ® * | An ecoregion approach and RBP are being
[o} o o evaluated
A A A
AR ) [ [ ) ) [ ) Community diversity, Dominants-in-Common
[0 o (o] Taxa Index, Quantitalive Similarily Index, laxa
A A richness, Indicator Assemblage Index, missing
genera, funcilonal group percent similarity,
Shannon-Wiener Diversity index, and refative
abundance ere determined.
CA (o] o o Fish are monitored lor toxics
co ® 'Y ® e * | Stale is evaluating metrics in EPA's RBP
o [0}
A
CcT [} [ [ ® ® [} EPA's RBP will be incorporated into the State
o 2 o programs.
A 'y
DE ® © Species diversity, species richness and tolerance/
o [o] intolerance 10 polution are determined
A 'y
DC * ®
o) o
A
FL ) ° ® [ Shannon-Wiener Diversity index and Beck's Biotic
o o Index are used to evaluate dala
a [ 3
GA ) ) [ [ ) Species diversity, equitabifity, taxa richness, and
(e} (o] retative abundance are determined
A
HI
A

{(continued)
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Table 3-1. (continued)

Stale Biolegical Sampling Appreach Sampling Methed Analyses
Fsh | Macrelww | Macrophytes Fixed | (nlensive Atificial | Natural Metrics/index
D [ ] e State is propasing amblent macroinvertiebrale
A monitoring network using wire baskets
iL ) ° ) [ Karv's (Bl Is used for fish data; MBI is used
o o o for benthos
A a
IN ® ® ® ® Fish species diversity and community structure
(o] o o and macroinvertiebrate species diversity and
A A abundance are assessed
1A o] (o]
a A
KS ® 4 [ ° MBI is used to determine use support
o o o)
A A
KY [ ] ® ® Taxa richness, species diversily, equitability, and
() o o reiative abundance are determined for dialoms
A A Retative abundance, species richness, composi-
tion, and 1Bl are used on fish data. Community
structure of macroinveriebrates is determined
LA ® L] 181, species diversity, and index of Community
o o Loss are used o evaluate fish and macrolnver-
A 'y fobrate data.
ME L
o (o]
A
MD ® ® ° °® Community structure and species diversity are
o (o] assessed
A A
MA ° [ ® Species richness, distribution, batance, EPT Index
o lo} percent contribution of polution-tolerant species
A and leeding habits are determined Hiisenhoff's
Biotic Index is used 10 evaluate dala
M [ ) ® o Number of taxa, relative abundance, and pottution-
o o sensitive indicator species are determined
A a

(continued)
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Table 3-1. (continued)

Appreach

Anslysos

intensive

Ecoregion

Metrics/index

MN

pOe

The State Is interested in devetoping tish commun-
ity biocriteria based on ecoregions and using the
181 to evaluate data. The State is inerested in using
RBPs in a proposed macroinvertebrate

sampling program

MS

ce

| =N

Species diversity is determined jor ali dala,
standing crop and percent coverage are
determined lor macrophytes.

» 0O

| JoN |

Rapid stream assessments (macroinvertebrales)
are used in mining studies. Fish populations are
evaluated belore and alter BMP implementation

MT

oo

| el ]

NE

ce

> O

Macroinvertebrae dala are evaluated using an ICI
and Chutter Blotic index. Tota! taxa, EPT taxa,
percent intolerant and tolerant taxa, are also deter-
mined. Fish data are evaluated using an IBl. The
number of various species based on leeding habit,
family, poliution lolerance, and lish condition are
also determined

NV

»pOCe

Periphyton species are enumerated; total blomass
and species diversily are determined lor macro-
invertebrates

NH

Ce

| el

Fish populations are evaluaied for species diversity
and health

NM

ce

»Oo

Winget and Mangum BCH and Shannon-Wiener
Diversity Index are used (o evaluate daia

NY

| =N }

Species diversity and richness are detesmined for
macrolnvertebrates

(continued)
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Table 3-1. (continued)

Stale Blslegical Sampling Appraach Sampling Methed Analyses
Fish | Mocralay | Macrepisytes Fxed | nlensive | Ecorsgion | Atificial | Nateral Metrics/indax
NC ) [ ) ° ® Total taxa, taxa richness of poliution-intolerant EPT,
(o} o end predominant assemblages are determined for
A A macroinvertebrate data, hsh community structure
is evailuated.
ND (o) 0
A
OH ® [ ® ) ) twb and 1Bl are used 10 assess lish data;
o o 1Cl is used 0 assass macroinvertebrate data
A A
OK ® ® A diversity index is used fo evaluale macroinver-
[o] o o tebrate and algao data
A a
OR [ )
o o
A A
PA L] ® @ °
o o] o
A A
PR
A
Rl L] Species diversity, composition, and species poliu-
A A tion tolerance are assessed. Beck's Biotic index
used lo evaluate data. .
SC ® ) o Taxa richness, species diversity, equitability, and
o (o] similarity are determined.
A
SD ® ® Species diversity and heaith status of fish are
o o assessed; communily structure and diversity of
A A macroinvericbrates aro evelualed
™ ® ) ° ] Diversity index. taxa richness, equitabllity, and
fo) o] evenness are delermined. RBP are being eval-
A A uated for macrolnverisbrate sampling progeam
™ [} [ ] [ °
o o]
A A

{continued)
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Table3-1. (continued)

Stale Biolegical Sampling Approach Sampliag Methed Anslyzas
Mons | Fish | Macrelew | Macrepiwtes | Periphylon | Plankion | Flxed | Intensive | Ecareglon | Astificial | Natwal | RBP Metrics/index
Ut ® ] L] [ ] BCl is usad to assess data
[o} o
A A
VT ® [ L Taxa richness and community diversily are used to
o o evaluate macroinveriebrate data, (Bl is used to
A evaluate lish data
VA [ L] Community structure, presence/absencae, relative
o o abundance, and distribution are determined
A
vi ®
WA [ ] [ ) [ )
0 o
A A
WV ) ) ) ° ®
o o
A A
wi ) ) [ ° ) [ Hilsenoff's Blotic index is used (o evaluate
(o} (o] macroinvertebrate data.
A A A
wYy ® ®
o o
A

@ Biota sampied 10 Monitor community structure

O Biota sampiled 0 monitor tissue residues of pesticides, metals, and other priorily pollutants
A Water sampled 10 monitor conventional, nonconventional, or priority pollutants

* Program currently under development

BCI = Biotic Condition index.

BMP -~ Best Management Practice

EPT = Ephemeroptera, Plecoptera, Trichoplera
1Bl = Index of Biotic Integrity

ICl = Invertebrate Community Index
iwb = Index of Well Being

MBI = Macroinvertebrale Biotic index
RBP = Rap«d Bioassessment Prolocols



The types of biological communities sampled in river biosurveys are summarized in
Figure 3-3 and Table 3-1. Sixteen States collect both macroinvertebrates and fish, 9 States
collect primarily macroinvertebrates, 2 States (Minnesota and Wyoming) collect primarily fish,
and 18 States collect other biota (three or more different biota). In this latter group of States,
all 17 sampie macroinvertebrates, 14 sample fish, 12 sampie plankton, 10 sample periphyton,
and 3 sample macrophytes. Of the 45 States and Territories that conduct biosurveys,
macroinvertebrates and fish communities are the predominant communities targeted for
monitoring in a total of 42 and 32 States, respectively.

Several trends are apparent in sampling method and data analysis procedures
associated with macroinvertebrate community assessment. Macroinvertebrates are sampied
on natural substrates only in 10 States, only artificial substrate samplers are used in 2 States,
and both natural and artificial substrate sampling is conducted in 13 Ststes. Currently, 15
States use rapid bioassessment techniques or are evaluating the EPA’'s (1989) RBPs for use in
their State NPS monitoring programs. These States are Alabama, Arizona, Arkansas,
Colorado, Connecticut, |daho, Massachusetts, Minnesota, Mississippi.Missourt, New York,
North Carolina, Ohio, South Carolina, and Tennessee.

The most commonly applied data analysis {echniques used on macroinvertebrate com-
munity data include the Shannon-Wiener Diversity Index, the Invertebrate Community Index,
the Biotic Condition Index, Beck's Biotic index, and the Macroinvertebrate Biotic Index.
Species diversity, taxa richness, indicator species (percent poliution-tolerant and -intolerant
species), equitability, abundance, and the Ephemeroptera, Plecoptera, and Trichoptera (EPT)
index are used in various combinations to evaluate macroinvertebrate community structure.
For many States, information was insufficient on the specific data analysis methods employed
or metrics used to evaluate macroinvertebrate community data.

Several trends are apparent in sampling method and data analysis procedures
associated with fish community assessment. Although not summarized in Table 3-1, fish are
sampled primarily using electrofishing techniques in conjunction with seining or trawling

procedures, depending on the type and size of the waterbody sampled. The most commonly
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applied data analysis technique used 10 evaluate hsh community data was the index of Biotic
Integrity. which was used by seven States The Shannon-Wiener Diversity index, Biological
Condition index. index of Well Being, and the index of Community Loss were used less -
frequently for fish data evaluations Species diversity, richness, abundance, number of
poliution-sensitive or -tolerant indicator species, equitability, and fish heaith status were used in
various combinations to evaluate fish community structures. For many States. information on
the specific data analyses methods employed or metrics used to evaluate fish community data
was insufficient

3.3.1.2 Lakes The approach used by States 10 conduct biosurveys in lakes 1s shown in
Figure 3-4 and additional details are summarized in Table 3-2. The majority of States (24) that
conduct lake biosurveys use an intensive survey approach, 2 States (Delaware and Wisconsin)
use a fixed-lake approach, and 3 States (Pennsylvania, Texas, and Vermont) use both a fixed-
lake approach and an intensive survey approach The intensive survey approach allows States
to monuor those lakes where known or suspected poliution problemslneed to be evaluated.
use of the fixed-lake approach allows a specific number of lakes 10 be monitored each year 1o
evaluate trends in water quaiity Many States reported that the intensive monitoring strategy
was chosen because of a lack of funding for Iak; programs. This is further emphasized by the
fact that 14 States conduct no biological sampling (either biosurveys or tissue residue
analyses) in lakes at all

The types of biclogical communities sampled in lake biosurveys are summarized in
Figure 3-5 In 19 States, monitoring efforts are directed at several different biological
communities (Inciuding fish, macroinvertebrates, macrophytes, periphyton, and plankton) in 2
States (the District of Columbia and Washington), monitoring 1s directed exclusively at macro-
invertebrates in 7 States (Arizona. Colorado, lowa, Louisiana, Mississippi, Missouri, and West
Virginia). monitoring 1s directed exclusively at fish. and in Maryland, monitoring is directed at
both macroinvertiebrate and fish communities In the 19 States that conduct biosurveys of

from one tc five different types of biota, 14 States sample plankton, 12 States sample

3-14
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Approach used in lake biosurvey monitoring programs.
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Table 3-2. Summary of State Monitoring for NPS Programs —Lakes

Stale Blological Sampling Approach Sampling Method Anatyses
Hone | Fish | Macrolny | Macrophytes | Periphylon | Plankion | Flxed | Intensive | Ecoreglon | Astificial | Naturdd | RBP Metrics/Index
Al O o Fish are monitored for toxics
A A
AK [ ]
A2 ® L Species composiion, relalive abundance, age,
0 [} growth condition, and lengih liequencies are
A determined tor fish Carlson’'s TSI based on lrans-
parency, chlorophyll a, total phosphorus, and
mitrogen dala 1s used o assess waler qualily
AR [
A
CA 0 o Fish are monitored lor metals, pesticides, and
other organic compounds
co ® [
(&) o
A
C1 [ ) & -~
A
DE L] L] Carlson’s TSI based on chlorophyli a, ranspar-
A ency, total phosphorus, tolal nitrogen, and oxygen
dehicit dala is used o assess wales guahly
Macrophyte coverage is assessed
0OC L ] ®
A
L ° Carlison’s TSI based on chiorophyil &, lranspar-
A A ency, lolal nitrogen, and phosphorus dala is used
10 assess water qualily
GA ] Carison’s TSI based on chiorophyli a, ranspar-
A ency, and tolal phosphorus data 1s used (0 assess
water quality
Hi [ ]
()] L o L4 A TSt of 11 waler quality parameters (based on a
A one-ime sampling) was used to classily a
subpopulation of the State's lakes Penphyton
growth rates are monifored (o evaluate eutrophi
caton
1

le:ontinued)
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Table 3-2. (continued)

State Blological Samgpling Approach Sampling Method Analyses
None | Fish | Macrolnv | Macrophyles | Periphyton | Plankton | Fixed | iIntensive | Ecoregion | Artificial | Natural | RBP Melrics/index
n . ° [ [ [ ] Carlson’s TSt s used lo assess the sevarty of
o (8] © impairment irom algae and macrophyle growth
A A The TSI was based on tolal phosphorus,
transparency, and chlorophyll a
IN [ ] Primary produclivity is assessed
A
IA [ [ ] Fishery assessmenls are made
O O
A
KS e ) ) ) L] Fish tissues are monilored for loxics Carlson’'s 1Sl
O O O based on chlotophyll a data 1s used No metncs
A are specilied lor analysis ol biosurvey dala
KY O (o) Carlson's TSt based on chlorophyft a data 1s used
A A o assess waler quahty
LA L L : Total organic carbon (TOC) s used to assess
o (e] overall lake water quahty
A
ME L] ® Phytoplankton and zooplanklon species
A COmpPOosIon Is assessed
MDD ° ° L] Fishenes surveys are conducted
A
MA ® [ [ ] Toxics are monitored in fish and macrophyte
o) 5} o hssues Algal counis and chlorophyll a concentra-
A lions are determined
Ml O O Carlson’s TSl based on iransparency. chlorophyll a,
A or total phosphorus is used 10 assess waler qualily
Fish size and species composition are determined
Mercury content of indicator lish species s
evaluated
MN (¢] O Carlson's TSI based on Iransparency. chlorophyll a,
A and tolal phosphorus 1s used lo assess water
qualily
MS L L4 Fish species identihication and populalion balance
A are assessed

(continued)
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Table 3-2. (continued)

State Blologlcal Sampling Approach Sampling Method Anatytes
None | Fish | Macrolav | Macrophytes | Periphyton | Plankton | Fixed | Inlensive | Ecoregion | Astificial | Naturad | RBP Metrics/index
MO L] ® Fish populations are monitored lor pesticide
o O contamination and predalor-prey dynamics
A
MT LJ A A contractor monitors nutnents and algal growth
NF ® Carlison's TSl based on mean summer transpar-
A ency 1s used to assess water qualty
NV (¢} o] (o]
A
NH ° ° [ Taxa dentification, percent abundance, and
'Y density are assessed for phytoplankton and
zooplankton Abundance of macrophytes is
evalualed
NI [ ] L] [ ) [ Fish species identihcation and health are
A assessed
NM ° ° ® Wingel and Mangum BCI and Shannon-Wiener
O (o} Dwversity Index are used 10 evaluate macroinver-
A tebrate data
NY ® [ )
(o] O o
A
NC ® [ NC's TSI based on total phosphorus, tolal organic
A nittogen, iransparency, and chlorophyll 8 1s used
1o assess water qualily Phytoplanklon species
composition s assessed
ND e} o
A
OH ° . A Lake Condition Index with IBI (lish) and 12 other
A biological, chemical, and physical parameters 1s
bemng mplemented
OK 0 O Carlson's TSI based on chiorophyll a 1s used to
A A assess waler quahly
O# ° ® [ ° L] [ [ Frsh species and age class slruclure are
A delermined
1. . 5

{continued)
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Table 3-2. (continued)

State Blological Sampling Approach Sampling Method " Analyses
None | Fish | Macrolnv | Macrophytes | Periphyton | Plankton | Fixed | Intensive | Ecoregion | Astificial | Natwal | RBP Metrics/index
PA e [ ] [ ] L] [ ] [ ]
A A
[ X] [
A A
Hi [
sC 0 o
'y
sh L] ® Algal species identification or chlorophyli a
A concentration 1s determined
IN O 0
A
X L] ] [ ] L] ] . L] Carlson’s TS| based on transparency, chiorophyll
O [s] a, and lolal phosphorus dala is used lo assess
A A water quahty
Uy ®
'y
| e ® ® ) [ Trophic condition 1s determined using transpar
e} (o] ency, chlorophyll a, and mean phosphorus dala
A ' Macrophyte densily is assessed
VA L) ° L) Habitat suitabihty and benthic communily siruclure
0 [o] O are assessed
A A
—_ E
vi [ ]
WA [ ] o Benthic community structure 1s assessed
A
wv ) [ ] Trophic condition of State lakes has never been
o O documented
A
wi ) . L] e L] TSI based on transparency, tolal phosphorus and
(¢] (8} chiorophyll a dala 1s used to assess walter quahly
A
wy e

& Biola sampled 1o monitor community stiucture

«r Biota sampled 10 monitor issue residues ol peshcides, melals. and other prionity pollulats
A Walter sampled 1o momlor convenhonal . nonconvenhonal, or prionty pollutants

B = Bwotic Condiion Index
131} - Index of Biohic Integily

ni it iy sime cols
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Figure 3-5. Communities sampled in lake biosurveys.
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macrophytes, 8 States sampie macroinvertebrates, 8 States sample fish, ang 3 States sample
perphyton communities in vanous combinations Of the 29 States and Ternitories that conduct
lake biosurveys, the fish, plankton, and macrophyte communities are the predominant
communities sampled for monitoring in 16, 14, and 12 States, respectively

No trends in sampling method and data analysis procedures are seen associated with
fish, macroinvertebrate, and plankton community sampling. Too few States provided specific
information in their 305(b) reports on sampling methods or data analysis procedures to assess
any trends

3.3.1.3 Coastal/Estuarine Areas The approach used by States to conduct biosurveys
In coastal/estuarine areas 1s summarized in Figure 3-6 and in Table 3-3 Of the 25 States and
Territories that have coastal waters, 9 conduct no biosurveys Of the remaining 16 States that
conduct biosurveys, 7 States conduct both fixed-station and intensive surveys, 6 States
conduct intensive surveys, and 3 States conduct biosurveys using a fixed-station approach.

The types of biologicai communities sampled in coastal/estuarnne brosurveys are
summarized in Figure 3-7 In eight States, monitoring efforts are directed at several difterent
biological communities (including fish. macroinvertebrates, macrophytes, periphyton, and
plankton) Iin various combinations: in five States, monitoring efforts are directed at
macroinvertebrates. and in three States, monitoring efforts are directed at both fish and
macroinvertebrate communities In the 16 States conducting biosurveys in coastal‘estuarine
areas, 10 States sample macroinvertebrates, 8 sample plankton, 5 sampie fish, 3 sample
macrophytes, and 1 samples periphyton Macroinvertebrates, plankton, and fish communities
are the three predominant communities sampled for monitoring

Nc trends in sampling methods and data analyses are seen with macroinvertebrate.
plankton. and fish community sampiing Too few States provided specific information in therr

305(b) reports on sampliing methods or data analyses procedures used 10 assess any trends

3-21
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Table 3-3. Summary of State Monitoring for NPS Programs—Coastal and Estuarine Waters

State Blotogica! Sampling Approach Sampling Method Anatyses
None Fish | Macrolnv | Macrophytes | Periphyton Plankion | Fixed | Intensive | Ecoregion | Adtificial | Natural | RBP Metrics/index
Al L] [ L] Taxa richness, species composition, and relalive
A abundance are determined

AK [}

CA O O State Mussel Waich Program moniors 14 heavy
melals and 41 synthelic organic compounds in
mussel and clam tissue along 1,100 miles of coast-
line at 135 stations

Cl o O o) Stale Bioaccumulation Monitoring Program

A A monitors residues of loxicants in intish and
shelitish issues in Long Island Sound

DF L] * L State has extensive program to monior long-term

0 O 8} productivity of tnland Bays Fish and shelilish are
A A screened for toxics
fL L) ° ° ] Species composilion, densily, and laxa richness
1) (8] are assessed TSI s modified for use in evaluating
A A eutrophication in estuaries Shellfish issues are
monitored for metals

GA ¢} 0 Chlorophyill a analyses are used lo evaluate water

A qualty Shelifish are monitored for melals and
organic compounds

HI L) [ ] Fish and shellfish are monitored lor toxicants

0 [¢) (@)
A A
1A L) L] ® Species diversily 1s assessed, chlorophyll a
e} lo} o concenirations are determined Fish and shellhsh
A are monitored for pesticides and priority pollutants
Mt L L The State’s biologcally based water classification
A system for esluarine walers is under development
Species diversity 1s assessed
MD (] [ [ ] L] L] L] o Biomass and dominant species ol benthos are
O o} (¢} (8} assessed, plankton species composiion and fish
A A species composiion are determined Macroinver-
tebrates and fish are monitored for metals and
organic compounds
MA . [ L Algal species composition and chlorophyll a
O ¢ concenlrations are determined
A
MS ° ° ® L) ) e Benthic macroinveriebrale community stiucture
A A and periphyton plankton community struciure are
assessed Chlorophyll a concentrations are
determined

{rontinnnd)
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Table 3-3. (continued)

Slate Blological Sampling Approach Sampiing Method Analyses
None | Fish | Macroine | Macrophytes | Periphyton | Plankton | Fixed | Inlensive | Ecoreglon | Adificial | Nalwal | RBP Metrics/Index
NH o
A
N L L4 e Chiorophyll a analyses and species composition
o (a] O are determined for phytoplankton Fish and shell-
A A tish are monitored for toxic pollutants
NY
[5) ) o
A
NC [ ] L) [ ] ® Taxa nchness and species composihon are deler-
O O mined Fish are monulored for metals, pesucides,
A A and other organics
OR ) o o] Fecat colilorm concentrations are monilored Fish
A A and shellhish are morutored lor pesticides, metals,
and other orgamics
PR . Fecal cohform concentralions are monitored
A
Al o 4 [ ] Species composilion 1s determined Shellfish are
0 o monitored for lecal colilorm and melals
A
SC o L] L Multthabitat samplhing for benthos 15 conducted
o} o] (o] and species composilion and laxa richness are
A determined Fish and shellhsh are monitored for
OXICS.
X ® ° [ ) [ Fish are monitored for metals and organics
o) (o}
A
VA 0O o
A
Vi ) ) )
A
WA ] ) ® [ The number of laxa, abundance, equitability, and
O O dominance of poliution-sensitive/tolerant species
A A are determined Shannon-Wiener Diversity Index
and an infaunal trophic index are used 10 assess
benthic communily strucluie

® Binla sampled o monitor commuiity structure

O Biota sampled 1o monitor bssue residues ol pesticides. metats, and other prionty pollutants
A Water sampled 10 momlor coaventional nonconventional, o pnorty pollutanis
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3.3.2 Tissue Residue Sampling

3.3.2.1 Rivers The approach used by States to conduct tissue residue samphng in
rivers 1s shown in Figure 3-8 and additional details are summarized in Table 3-1 The majority
of States (27) conduct issue sampling programs using an intensive survey approach, 10
States use a combination of the fixed-station and intensive survey approaches, and 9 States
use a fixed-station approach. Seven States (Alaska, Hawaii, [daho, New Hampshire, Puerto
Rico, Rhode Island, and the Virgin Islands) either have no tissue residue sampling program' in
rivers or contract this work to universities, private consuitants, other State agencies, or Federal
agencies (e g. US EPA,US Fish and Wildlife Service, or U.S. Forestry Service) The reader
should consult Appendix B for detailed State-specific information on toxics monitoring

The specific riverine community or communities that are targeted for tissue residue
. sampling are summarized in Figure 3-@ The majority of States (39) monitor fish tissues
exclusively, seven States (Arkansas, Connecticut, Mississippi, New Jersey, New York, South
Caroiina, and Oregon) monitor both fish and macroinvertebrate tissues

3.3.2.2 Lakes. The approach used by States to conduct tissue residue sampling in
lakes 1s shown in Figure 3-10 and additional details are summarized in Table 3-2 The majonty
of States (28) conduct no tissue sampling to motitor for toxics contamination or contract this
work 1o universities, private consultants, other State agencies, or Federal agencies (U S EPA,
U S Fish and Wildlife Service, or U S Forestry Service) The reader shouid consult
Appendix B for detailed State-specific information on toxics monitoring Of the remaining
States (25), the majonty (19) conduct tissue residue sampling as part of intensive surveys in
areas known or suspected of having toxics problems, four States (lilinois, Kansas, Nevada,
and Virginia) conduct tissue residue sampling using both a fixed-station monitoring network
and intensive survey approach, and two States (South Carolina and Wisconsin) use a fixed-
station monitoring approach

The specific lacustrine community or communities that are targeted for tissue residue

sampling are summarized in Figure 3-11  As was the case for riverine toxics monitornng

3-26
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Figure 3-8. Approach used in river tissue residue monitoring programs.

s
R RELHIRLRILAAR R IR X 2 res s sz )
X p DGOSR SES A
e ] EERERARIESER S0 Jesegegeses
St T Q) oo el Wl
D 0setecd 57 éo :0 020 0:::::::'.‘.:::.;.:.: o :::’::::::.:‘ B
o DGR X <0 00000007070 002020% 2 2024 999, 020002020 v s o002
(s eesen s RTINS CXRXXALLALIRIT” £
"020:0:0:0° ] pana :0: > Jotede% 0. Jp A
ol

2%XRTUKKRRKY
RRKIAKAAIAAIARH

oleletedesdetetetetere
RRIXRLELRN0H

120002000 %0 %0 %0 %% %! ¢
o Yotatetetetoletolers! B

4! &S g 4 4 O 2
() ararere¥%% 10.0.0.6 °q g
%a%a! ’0:0:0:0:0:0:«.’0?&0’0‘ A Rl
Ne¥ede 019 9% . &
RSTA R XX I 0030000503 Y »% L
(0 0.0’00000. " OO . Ri= [ 1
EPLREKERIEK 000°e"s'% — .
SR ) P
IS 0‘:‘:"»‘0’0’0‘0‘0‘0’0‘0‘:% LA ARG DE =
GRS RIHHIIIC La®. %8
A e e 020%1 (90000 0 e 030008 52 B
THE0.9% PRS0 XRK] DC=fEA
0020202009 %0% %}
X SRR « . SETX
RIS : o araraa et T T
0000000850000 :0; O e et ks
0.0.0.0.0.0.0 d / 58 .-}.:- 0.0.,. ,/A a9, ’._0
SRR RKXE X ehey 909292 % /4 587
O X 0, 0.0.0. 0 b -.j-
DX C) - 0. 0. 0.6 4 ,
20%6%6%%% o
0, 0.0.0.0.0 ()
00%6%0%0%6%62% X
R <3000
2 B v

Puerto Rico E_—j
Virgin sltonds l~ Aaj

T

FIXED STATION (9)
INTENSIVE SURVEY (27)
FIXED STATION AND INTFNSIVE SURVEY (10)

HAWAII




AAAAAAAA

IIIIIII

| 1 NONE (7)
17774 FISH (39)

b4 MACROINVERTFRRATES (0)
Bl FiSH AND MACROINVERTEBRATES (7)

//// c, e




6Ct

Figure 3-10. Approach used in lake tissue residue monitoring programs.
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Figure 3-11. Types of biota sampled in tissue residue monitoring in lakes.
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programs, the majority of States that conduct tissue residue sampling monitor fish tissues
exclusively (23), and only two States monitor fish and other biota. Massachusetts monitors fish
and macrophyte tissues. New York monitors both fish and macroinvertebrate tissues

3.3.2.3 Coastal/Estuarine Areas The approach used by States to conduct tissue
residue sampliing in coastal/estuarine areas is shown in Figure 3-12 and additional details are
summarized in Table 3-3. The majority of States (13) conduct tissue sampling programs using
an intensive survey approach, four States (California. South Carolina, Texas, and Washington)
use a fixed-station approach, and only Maryland uses a combination of a fixed-station and
intensive survey approach Seven States (Alabama, Alaska, Maine, Mississippi, New
Hampshire, Puerto Rico, and the Virgin Islands) either have no tissue residue sampling pro-
gram in coastal/estuarine areas or contract this work to universities, private consultants, other
State agencies, or Federal agencies (US EPA, U S Fish and Wildlife Service. or U S Forestry
Service) The reader should consult Appendix B for detalled State-specific information on
toxics monitoring

The specific coastal/estuarine communuty or communities that are targeted for tissue
residue sampling are summarized in Figure 3-13 The majority of States that conduct tissue
residue sampling (nine) monitor both marine/estuarine fish and macroinvertebrate tissues, four
States (North Carolina, Texas, Virgimia, and Washington) monitor fish tissues exciusively, four
States (California, Fiorida, Georgia, and Rhode Island) monitor macroinvertebrates exclusively,
and Massachusetts monitors macrophyte (aigae) tissues
3.3.3 Chemical/Physical Monitoring Programs

3.3.3.1 Rivers The approach used by States to monitor ambient water quality
parameters in rivers 1s shown in Figure 3-14 and additional details are summarized in Table
3-1 The majority of Sta.cs (28) conduct both fixed-station and intensive surveys to assess
water quaiity Seven States use an intensive survey approach, 10 States use a fixed-station
approach. and 5 States (Arizona. Arkansas, Minnesota, Texas, and Wisconsin) use a fixed-

station. intersive survey. and'or ecoregion approach Only Alaska, California, and the
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Figure 3-12. Approach used in coastal/estuarine tissue residue monitoring programs.
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Figure 3-13. Types of biota sampled in tissue residue monitoring in coastal/estuarine areas.
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Figure 3-14. Approach used in river chemical/physical monitoring programs.
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Virgin Islands conduct no riverine chemical/physical monitoring or contract this work to
universities, private consultants. other State agencies, or Federal agencies (e g., U S
Geological Survey) The reader should consult Appendix B for more State-specific monitoring
information on chermical/physical monitoring programs

3.3.3.2 Lakes The approach used by the States to monitor ambient water quality
parameters in lakes does not paralle! the approach used in rivers, as shown in Figure 3-15 and
in Table 3-:2 The majority of States (31) conduct only intensive surveys to assess water quality
Six States use a fixéd-station approach and 10 States use both a fixed-station and intensive
survey approach in lakes Only 6 States conduct no lacustine chemical/physical monitoring or
contract this work to universities, private consuitants, or other State or Federal agencies In
Hawai and the U S Virgin Islands, there were no iakes that required monitoring

The majority of States that conduct chemical/physical monitoring in iakes generally use
some Trophic State Index (TSI) to monitor lake water quality degradation Carlson’s index is
the index of choice for most States These TSIs are based on transparency (Secchi depth),
chiorophyli @ concentration, total phosphorus concentration, or total nitrogen concentration
considered either singly or In various combinations The use of TSIs is the primary method
empioyed by States in prioritizing or categorlzirgg lakes as to0 therr stage of eutrophication
(ennchment with nutrients)

3.3.3.3 Coastal/Estuarine Areas. The approach used by States to monitor ambient
water quality parameters in coastal/estuarine areas 1s shown in Figure 3-16 and additional
details are provided in Tabie 3-3 The largest number of States (10) conduct both fixed-station
and intensive surveys 10 assess water quality Seven States conduct Intensive surveys, and six
States use a fixed-station monitoring approach Only two States (Alaska and Cahfornia) with
coastal:estuarine waters conduct no ambient water quality monitornng or contract this work to
universities, private corsultants. other State agencies. or Federal agencies (e g . U.S Geolog-
cal Survey) The reader should consult Appendix B for more State-specitic monitoring infor-

mation on chemical physical menitoring programs
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Figure 3-15. Approach used in lake chemical/physical monitoring programs.
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Figure 3-16. Approach used in coastal/estuarine chemical/physical monitoring programs.
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3.4 SUMMARY
3.4.1 Monitoring Method Selection

States have used several different combinations of monitoring methods to evaluate the
eftects of NPS impacts in rivers, lakes, and coastal/estuarine areas. Figure 3-17 summarizes
the percentage of States utilizing the various monitoring methods: biosurveys, tissue residue
anafyses, and chemical/physical water quality analyses. It is clear from this figure that 79.2
percent of all States monitor rivers using ail three monitoring methods while only 28 3 percent
and 48 percent of all States use this same strategy in monitorning lakes and coastal/estuarine
areas, respectively The emphasis in river monitoring programs is definitely on an integrated
approach of the two biomonitoring methods supported by ambient chemical/physical water
quality monitorning |f the States that use biosurvey and chemical/physical data are added to
those that use all three monitoring methods, then 83 percent of all States have integrated
biosurveys into their NPS monitoring programs  For rivers, the use of all other combinations of
the three monitoring methods accounts for only 13.2 percent of States Only 3 8 percent of all
States conduct no monitoring of rivers A national map summarizes the use of the different
monitoring methods in rivers (Figure 3-18)

A very different combination of monitoring methods Is used by States to assess NPS
impacts in lakes (Figure 3-17) It is clear from this figure that lakes are the most poorly
monitored ecosystems; with 9 4 percent of States conducting no monitoring With regard to
biosurveys. only 54 7 percent of States use biosurveys in their lake monitoring programs  This
includes those States that use all three monitoning methods (28.3 percent) and those that use
biosurveys coupled with chemical’physical monitoring (26 4 percent) For lakes, the use of
tissue residue analyses and a combination of tissue residue analysis and chemical/physical
water quality monitorning accounts for 18 7 percent of State approaches to lake monitoring, and
chemical/physical water quality monitoring techniques alone are used in 17.2 percent of State
programs A national map summarizes the use of the different monitoring techniques in lakes

(Figure 3-19)
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Figure 3-18. Summary of State NPS monitoring approaches In rivers.
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Figure 3-19. Summary of State NPS monitoring approaches in lakes.
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For coastal/estuarine monitoring programs, States have adopted a combination of mon-
toring methods intermediate between those used in rivers and lakes (Figure 3-17)
Coastal/estuarine areas are monitored in all but 4 percent of the 25 States with
coastal/estuanne waters, which is comparable to the percentage shown for nvers Sixty-four
percent of States use biosurveys in their monitoring approach. This includes those States that
use all three monitoring methods (48 percent) and those that use only biosurveys coupled with
chemical/physical monitoring (16 percent) This is a higher percentage than that shown fcr
lake monitoring (54.7 percent) but is a lower percentage than that shown for river monitoring
(83 0 percent) In coastal/estuarine areas, 24 percent of the States use tissue residue sampling
and a combmatlon of chemical/physical water quality monitoring and tissue residue sampling
and 8 percent of the States conduct chemical/physical water quality monitoring only A
national map summarizes the use of the various monitoring techniques in States with
coastal/estuarine waters (Figure 3-20).

3.4.2 Monitoring Approach

3.4.2.1 Biosurveys. The monitoring approach for conducting biosurveys used by
States for river, lake. and coastal/estuarine systems is shown in Table 3-4 The largest
percentage of States (34 percent) employ both AMixed-station and intensive survey approach
foliowed by an intensive survey (22.7 percent), fixed-station (16 9 percent), and fixed-station
and/or intensive survey and/or ecoregion (11.3 percent) approach. About 15 percent of all
States do not conduct biosurveys in rivers In contrast, lake monitoring is conducted
predominantly using an intensive survey approach (45 3 percent), with both the fixed-station
approach and fixed-station and intensive survey approach representing 3 8 percent and S 6
percent, respectively Forty-five percent of all States do not conduct biosurveys in iakes
Coastal/estuarine areas are monitored about equally vy States using a fixed-station and
intensive survey approach (28 percent) or an intensive survey only approach (24 percent),
followed by the fixed-station only approach (12 percent). About 36 percent of States with

coastaliestuanne areas do not conduct biosurveys
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Table 3-4.  Approaches Used by Stgtes tor Conducting Biosurveys
in Different Ecosystems

Fixed-
station
Fixed- and/or
station intensive
and survey
No Fixed- Intensive intengive and,or
Ecosystem biosurveys station surveys surveys ecoregion
Rivers 151(8)  16.9(9) 22.7(12) 34 0(18) 113 (6)
Lakes 453 (24) 38(2) 45.3 (24) 5.6 (3) 01(0)
Coastal/estuarine
areas 360 (9) 120 (3) 240 (6) 280 (7) 0 (0)
aResults are presented as percent of States (number of States) using approach
Table 3-5. Communities Sampled in Biosurvey Monitoring Programs
Fish and macro- Other
Ecosystem Fish Macroinvertebrates invertebrates biota
Rivers 44 (2) 200 (9) 48 9 (22) 267 (12)
Lakes 241 (7) 69 (2{ 34 (1) 855 (19)
Coastal/estuarine 0 (0) 312 (5) 18 8 (3) 500 (8)
areas ‘

aPercemages are based only on the number of States actually conducting biosurveys
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With respect 10 the communities sampled in biosurveys, there were considerable
differences (Table 3-5) In nvers. 48 9 percent of States sample both fish and
macroinvertebrates, 26 7 percent sample other biota (this usually included both fish and
macroinvertebrate and various combinations of macrophytes, penphyton, and planrkton), 20 2
percent sample only macroinvertebrates, and 4 4 percent sample only fish In lakes, the
largest percentage of States (65.5) sample other biota (this usually includes both fish and
macroinvertebrates and combinations of plankton, macrophytes, and periphyton), 24 1 percent
sample only fish, 6 9 percent sample only macroinvertebrates, and only 3 4 percent sample
fish and macroinvertebrates In coastal/estuarine biosurveys, the largest percentage of States
(50 percent) sample other bicta (this included fish, macroinvertebrates, plankton, macrophytes,
and periphyton in varying combination), 31 2 percent sample only macroinvertebrates, and
i8 8 percent sample both fish and macroinvertebrates.

3.4.2.2 Tissue Residue Sampling. The monitoring approach for conducting tissue
residue sampling used by States for river, lake, and coastal/estuarine systems is shown in
Table 3-6 In rivers, the largest percentage of States (51 0 percent) employ an intensive survey
appreach, followed by both a fixed-station and intensive survey approach (18 8 percent) and a
fixed-station only approach (17 0 percent) For\‘tlssue residue monitoring in lakes, the same
basic pattern is seen for those States conducting sampling; 35 8 percent employ the intensive
survey approach, 7 5 percent employ fixed-lake and intensive survey, and 3 8 percent employ
a fixed-lake only approach. however. over 52 percent of States do not conduct tissue residue
sampling in lakes For coastal/estuarine monitoring, States also selected a similar monitonng
strategy with 52 percent using an intensive survey approach, 16 percent using a fixed-station
approach, and 4 percent using a fixed-station and intensive survey approach Only 28 percent

of the States a.d not conduct tissue residue sampling of their coastal/estuarine waters

3-45



Table 3-6.  Approaches Used by States Condugting Tissue Residue Analysis
Monitoring in Different Ecosystems

Fixed-station
and
Fixed- Intensive intensive
Ecosystem No sampling station survey survey
Rivers 132 (7) 17.0 (9) 51.0 (27) 18.8 (10)
Lakes 52 8 (28) 38(2) 35.8 (19) 75 (4)
Coastal/estuarine 280 (7) 16.0 (4) 52.0 (13) 40(1)

areas

aResmts are presented as percent of States (number of States) using approach

Table 3-7.  Biota Sampled in Tissue Residue Monitoring Programs
in Different Ecosystems

Fish and macro-

Ecosystem Fish Macroinvertebrates invertebrates Others
Rivers 80.5 (29) 0(0) 185 (7) 0O
Lakes 92.0 (23) 0 (0) 40(1) 40,
Coastal/estuanne 222 (4) 222 (4) 500 (9 56 (1

areas '

aPercemages (numbers of States) are based only on the number of States actually
conducting biosurveys
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The types of biota collected in residue analyses monitoring is similar for all three
ecosystems and 1s imited predominantly to fish and/or macroinvertebrates (Table 3-7) In
nvers, 80 5 percent of States sample tish only and 19 5 percent sampte both fish and
macroinvertebrates In takes. 92 0 percent of States sample fish only, 4.0 percent sample both
fish and macroinvertebrates, and 4 0 percent sample other biota (macrophytes) In
coastal/estuarine areas, 50 percent of States sample both fish and macroinvertebrates
(generally shellfish species), 22.2 percent sample only fish, 22.2 percent sample only
macromnvertebrates, and 5 6 percent sample other biota (macrophytes)

3.4.2.3 Chemical/Physical Water Quality. The approaches used by States to conduct
chemical/physical water quality monitoring are summarized in Table 3-8. In rivers, the largest
percentage of States (54 7 percent) empicy both a fixed-station and intensive survey approach,
followed by a fixed-station approach (18 9 percent), an intensive survey approach (113
percent), and a fixed-station and’/or intensive survey and/or ecoregion approach (° 4 percent)
For chemical/physical monitoring in lakes, a different pattern in the monitoring approach 1s
seen. 58 5 percent of States use intensive surveys, 18 9 percent use the combined fixed-lake
and intensive survey approach, and 11 3 percent of States use only a fixed-lake approach In
coastal/estuarine areas. the approach 1o chemical/physical monitoring 1s more comparable to
that used In rivers 40 percent of States use a fixed-station and intensive survey apbroach. 28
percent use an intensive survey only approach, and 24 percent use a fixed-station only
apprecach

The specific composition of monitoring methods and approaches chosen by States for
Inccrporatien into their surface water monitoring programs must take into consideration several
important factors including.

e The nature. size, and percentage of waterbodies in each ecosystem encompassed
by each State

» The specific nature. magnitude, and sources of pollution problems confronting each
State (e g, predominantly point source or NPS),

+ The in-house capabilities for planning, implementing. and evaluating the results of
the vanous types of biomonitoring as well as associated chemical/physical
monitoring efforts
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Table 3-8. Approaches Used by States for Chemical/Physica
Water Quality Monitoring in Different Ecosystems
Fixed-
station
and,or
intensive
survey
No Fixed- Iintensive and/or
Ecosystem sampling station surveys ecoregion
Rivers 57 (3) 189 (10) 113 (6) 94 (5
Lakes 11 3 (6) 113 (6) 58.5 (31) 0 (0)
Coastal/estuarine 80 (2 24.0 (6) 280 (7) 0(0)
areas

qResults are presented as percent of States (number of States) using approach
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¢ The extent of cooperative monitoring and/or assistance provided to the State by
Regional laboratories and:or other Federal agencies conducting monitoring efforts
within the State. and

« Mostimportant. the resources available to direct monitoring to those water quality
problems in greatest need of identification and mitigation

Differences in the character of the various monitoring programs identified in this survey of 50

States and Terntories can be attributed to one or more of these factors

)
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the State of Norntt Dakota 1986-1987. NDSDH, Division of Water Supply and Pollution
Control, Bismarck, ND

4.3



Ohio Environmental Protection Agency (OEPA) April 1988 Ohio's Water Quality inventory
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Water Quality Management Planning--Puerto Rico 1986-1987. PREQB Water Quality
Standards Development Division, Santurce, PR

State of Rhode Island Department of Environmental Management (DEM). April 1988. The
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Quality Assessment FY 1986-1987. DEC, Office of Environmental Quality Control,
Columbia, SC.

South Dakota Department of Water and Natural Resources (SDDWNR) April 1988 The 1988
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Assessment--305(b) Reports WDE, Water Quality Program, Olympia, WA

4-4



West Virginia Department of Natural Resources (WVDNR) 1988 West Virginia Water Quality
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Survey of Monitoring in NPDES Programs

State

Bioassay testing

Biosurveys

AL

Specific primary and secondary industrial and specific
municipal dischargers that have toxic effluents are
required to conduct acute and chronic bioassay testing.
If the receiving stream dilution is greater than 100:1, then
only acute testing is required, if less than 100:1, then
chronic testing is required.

Dischargers are required to conduct acute 48-hr fathead
minnow and/or daphnid tests (using Daphnia pulex and
Ceriodaphnia dubia) and may be further required to
conduct chronic 7-d fathead minnow and/or
Ceriodaphnia dubia tests if acute testing results indicate
toxicity. -

The State currently has the capabilities to conduct acute
48-hr static and flow-through tests using fathead
minnows (Pimephales promelas) and Daphnia pulex or
Ceriodaphnia dubia at 50 facilities per year. Chronic
toxicity testing using Ceriodaphnia dubia and the algae
Selenastrum capricornutum are scheduled to begin in
July 1989. Future bioassay work will include more
emphasis on chronic toxicity tests and increased use of
the mobile bioassay laboratory.

The State is interested in implementing EPA’s Rapid Bio-
assessment Protocols for its invertebrate monitoring pro-
gram.

Dischargers are not required to conduct biosurveys

The State examines about 20 instream assessment sites
per year as part of water quality demonstration and
special studies Hester-Dendy substrates and instream
handpicking are used to collect macroinvertebrates.

Walter quality demonstration studies (conducted on
streams before and after waslewater treaiment plant
construction or upgrades to document stream improve-
ment) above and below stations are monitored for
chemical, physical, and biological quality

Special studies are conducted to evaluate pollution com-
plaints, impacts by point and/or nonpoint sources,
proposed permit reissuance, water quality standards,
and for enforcement activities. Special studies include
macroinvertebrate community surveys, chemical/
physical water quality information, and flow measure-
ment. In estuarine/coastal biosurveys, benthic
macroinvertebrates are quantitatively sampled (dredge
hauls) and evaluated for taxa richness, species
composition, and relative abundance

Sediment sampling and primary productivity estimates
are made depending on study objectives.



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

AK

Specific industrial and municipal permits require effluent
toxicity testing tailored to each discharger. New major
municipal permits and minors of concern currently
require bioassay testing (e.g , one permittee conducis
chronic bivalve testing once per year depending on
NOEC values).

One permittee is required to conduct effluent and in situ
toxicity testing. The acute 96-hr LC__ static tests are con-
ducted on three species. a salmonir‘a (coho salmon
[Oncorhynchus kisutch] or pink salmon [Oncorhynchus
gorbuscha] smolts), an amphipod (Rhepoxynius dubois),
and an economically important crustacean, the Dun-
geness crab (Cancer magister). In addition, a 20-d bio-
accumulalion test using coho salmon is proposed. The
in situ toxicity tests are conducted on four species: two
species ol filter feeders (the blue mussel [Mytilus edulis}
and the brachiopod [Laqueus californianus)) and two

‘species of sediment dwellers (the polychaete worms

[Nepthys procera and Nereis sp.}). These iff situ tests
involve body burden analyses for metals.

Another permitiee is required to maintain a continuous
flow biomonitoring facility. Salmonids are exposed to
effluents 10% higher than the concentration projected for
the receiving water. The new permit when issued will
require bioassays using two species: salmonids and
Arclic graylings (Thymallus arcticus).

Another permittee is required to conduct marine toxicity
tests, including an echinoderm fertilization test and a
larval mussel test.

One permittee is required to develop a monitoring
program to determine the effects of a ballast water
treatment system on waler quality and marine biola in
Port Valdez. The permitiee must evaluale sublethal
effects on individual organisms and <conduct community
and population level analyses. The permittee monitoring
has shown a difference in abundance and zonation of
intertidal invertebrates and algae and has indicated
reduction in growth ring height in barnacles

For new permits, the State may require biological
monitoring at fixed stations, bioassays, and chemical
studies of effluents, and monitoring of hydrocarbon
concentrations in sediments.

The State (Department of Environmental Conservation)
currently does not conduct biosurveys; however, the
Alaska Department of Fish and Game does conduct bio-
surveys in support of special water quality studies



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

AZ

Acute bioassay testing is required in major industrial and
municipal permits Permits require use of test species
contained in ‘Methods for Measuring the Acute Toxicity
of Effluents to Fresh Water and Marine Organisms,” EPA
600/4-85/013. Usually, 100 percent effluent is specified;
serial dilutions are not performéd.

Currently, the State does not have the capabilities to
conduct whole-effluent toxicity tests. Tests are
performed by the EPA Laboratory in Duluth or by two
contractors. Some municipalities (e.g.. Flagstaff) also
have bioassay capabilities.

Dischargers are not required to conduct biosurveys

The State does not currently conduct biosurveys The
State is developing a rapid bioassessment protocol for
streams based on macroinveriebrates collected from
pools and riffle areas.

The State is also evaluating the use of the ecoregion
concept to set surface waler quality standards Arizona
considers that a long-term study (3-5 yr) of the five
ecoregions in the State would be required to establish
surface water quality standards.



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

AK
(cont.)

Other permitlees are required to conduct acute and

chronic bioassay testing on a variely of species, includ-

ing the oyster (Crassostrea gigas), the blue mussel
(Mytilus edulis), the silverside (Menidia sp.), and the
opposum shrimp (Mysidopsis bahia).

Many offshore oil and gas exploration facilities must
bioassay muds and additives to be discharged using
Mysidopsis bahia.

The State currently does not conduct bioassay tests.



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

CA

Specific major and some minor industrial and municipal
facilities require effluent toxicily testing depending on
individual Regional Basin Plan requirements. Ali
industrial and municipal facilities discharging into
estuarine or ocean areas are required to conduct acute
bioassays.

Specified dischargers are required 10 conduct acute
static 96-hr rainbow (Sa/mo gairdneri) or steelhead trout
(Salmo gairdneri), tathead minnow (Pimephales
promelas), golden shiner (Notemigonus crysoleucas),
and 3-spine stickleback (Gasterosteus aculeatus) toxicity
tests. Region 2 requires an acute flowthrough 96-hr test
for some permits (oil refineries). Region 3 is considering
requiring a continuous instream toxicity test with rainbow
trout for some permits. Generally, 50% survival of the
lest species is required, assuming 10% mortality in the
control; however, some regions require 90% survival.
Test frequency depends on the industry igvolved and
may be biweekly, monthly, quarterly, or annually.

Some inland (freshwater) dischargers are required to do
tissue and sediment monitoring. Pulp and paper mill
permits require semiannual sampling of craytish, rainbow
trout, and suckers that are analyzed for dioxins and
furans

The State does not currently conduct bioassay testing

Extensive biological surveys are conducled by ocean
dischargers as part of the 301(h) permit process

Specilic permits for major municipals in southern
California and for coastal pulp and paper mill dischargers
in northern California contain requirements for
conducting periodic biosurveys.

The State does not currently conduct biosurveys;
however, biosurveys may be conducted as part of
special studies within individual regions of the State



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

AR

Specific industrial and municipal facilities are required to
conduct bioassay testing using acute static 48-hr
Daphnia toxicity tests quarterly for 2 yr. A 90% or greater
survival rate must be achieved in test species. EPA
Region 6 requires that both industrial and municipal
majors conduct chronic bioassay tesling using the 7-d
Ceriodaphnia dubia and 7-d fathead minnow
(Pimephales promelas) test. Acute bioassay testing with
these species is required in some situations in place of
chronic testing.

The State conducts acute static 48-hr Daphnia toxicity
tests at 6-12 facilities per year. Toxicity tesls also are
performed in conjunction with Compliance Sampling
Inspections to determine the presence of toxicity below
discharges. The 24-hr abbreviated definitive test is
performed with Daphnia for determining an LC_,

The State is developing facilities to conduct chronic
bioassay tests with fathead minnows (PimepHales
promelas) and Ceriodaphnia dubia. Toxicity screening is
also carried out using the Microtox® assay.

To supplement existing biological methaods, the State is
evalualing the use ol Gammarus in sediment bioassays
and phytotoxicity testing.

Dischargers are not required to conduct biosurveys.

The Slate conducts receiving water macroinvertebrate
and sometimes fish assessments at 16-18 paired
stations per year as part of the fixed station water quality
network. A great emphasis has been placed on the use
of paired stations situated above and below discharges.

in FY86-87, the State tested application of a rapid bio-
assessment technique of selected habitals (riffles or
pools) (Plafkin et al. [1987 and 1989) and Shackleford
[1987 and 1988)). These semiquantitative methods were
determined to be more cost-effective. A Biometric Scor-
ing System was used to identify severely impaired sites.



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

CO

Specific industrial and municipal facililies require acute
static 48-hr Ceriodaphnia and acute static 96-hr fathead
minnow (Pimephales promelas) toxicily tests. Testing is
usually quarterly, but can be monthly for larger facilities.
Chronic bioassay testing may be required for some
facilities A new State policy will require bioassay tesling
for most major permits at renewal.

On selected walers, the State has conducled acute flow-
through 96-hr toxicity tests using fathead minnows,
channel catfish (/ctalurus punctatus), and rainbow trout
(Sa/mo gairdneri) for standards setting purposes The
State has the capability to conduct Ceriodaphnia and
fish bioassays both in a laboratory setting and in the
State's mobile bioassay laboratory. The State will
conduct future fish bioassays on a sile-specific basis as
resources allow The State also conducts Ceriodaphnia
dubia bioassays in constructing ambient toxicity profiles
al selected high-priority sites.

EPA Region 8 and the State jointly have conducted
upstream/downstream ambient toxicity testing using
chronic 7-d Ceriodaphnia on waterways of environmental
concern using the State's mobile bioassay laboratory In
addition, the Region’'s mobile bioassay laboratory has
been used in cooperative studies on State waters.

In general, dischargers are not required to conduct
biosurveys. Permits for two Federal facilities do require
instream biosurveys.

The State Water Quality Control Division conducts
biosurveys in support of use classification in standards
setting. Biosurveys are also used in evaluation of
specific waters listed in the 319 NPS assessment The
State is currently evaluating metrics in EPA’s Rapid
Bioassessment Protocaols for use in data assessment



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

CT

Specific industrial and municipal facilities are required to
conducl loxicity testing using a fish and an invertebrate
spectes Most dischargers conduct acute 96-hr fathead
minnow (Pimephales promelas) lests and acute 48-hr
Daphnia tests In the future, it is anticipated that all dis-
chargers whose effluent is known to contain toxics will be
required to conduct acute bioassay tesis.

In 1987, the State conducted acute static 48-hr fathead
minnow tests and Daphnia pulex tests on whole effluent
of all municipal sewage dischargers.

The State has a mobilé bioassay laboratory and
conducts chronic 7-d Ceriodaphnia or acute 48-hr
Daphnia pulex bioassay tests for instream monitoring
purposes at sites identified as being impacted by a large
number of industrial discharges.

Marine bioassay testing is not currently condycted by the
State Additional funding is being sought to contract for
this capability.

Dischargers are not required to cor tuct biosurveys

The State samples fish and macroinvertebrates al
problem-oriented sites (iwo o five surveys per year).

Intensive biosurveys of macroinvertebrate communities
are conducted at 10 to 20 sites per year in the fall.

The State maintains 10 fixed stations where the benthic
component of the ambient aqualic community is
examined.

The State is incorporating rapid bioassessment methods
into its biological monitoring programs.



Survey of Monitoring in NPDES Programs (continued)

State Bioassay testing Biosurveys

DE Specific industrial and municipal facilities require Dischargers are not required to conduct biosurveys
bioassay loxicily testing. A discharger must conduct
three consecutive 48-hr whole-effluent toxicity tests using The State conducts fish and macroinvertebrate surveys
Daphnia and fathead minnows (Pimephales promelas) at 8 of the 200 monitoring stations per year
quarterly If average mortality is greater than 20%, the
discharger conducts a 96-hr definitive toxicity test to Biosurveys are also conducted periodically as part of
generate an effluent LCSO special studies associated with specific point source or

nonpoint source pollution problems

The State currently conducls a two-phase toxicity

evaluation for all dischargers. The State is developing a biocriteria program with EPA
Headquarters

in Phase |, the State conducts an acute static test with

Ceriodaphnia and fathead minnows (Pimephales

promelas) to screen effluent.

In Phase Il, only dischargers identified in Phase | as
having toxic effluent will be examined Phase Il will
involve characterization of dischargers effluent through
chemical-specific analysis and the use gf definitive tox-
icity tests Phase Il is projected to start in late 1989.



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

DC

A specific municipal facility requires that monthly chronic
7-d Ceriodaphnia and fathead minnow (Pimephales
promelas) tests be conducted for the first 2 months of
the permit; thereafter, the more sensitive test is
continued monthly for the duration of the permit.

Daily 24-hr composite-effluent samples are collected for
seven consecutive days and are used for test and
renewal of serial dilutions of 100%, 50%, 25%, 12 §%,
7%, and 0% effluent The data are analyzed using Probit
analysis and/or graphs. '

Dischargers are not required to conduct biosurveys

The District collects phytoplankton samples monthly at
five Potomac River stalions, five Anacostia River, and
three tributary stations. Zooplankton are collected at two
Polomac River and one Anacostia River station

A District-wide macroinvertebrate survey colleclts sam-
ples at 11 different sites.
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State

GA
(cont)

COASTAL/ESTUARINE MONITORING PROGRAM

Fixed-Station Monitoring Network

The primary monitoring activity in estuaries is associated with the fixed-station trend monitoring network Approxi-
mately eight stations are located in estuarine areas that are monitored monthly for routine water quality parameters
including chlorophyll a analysis. Water and sediment are collected at core stations and are analyzed for metals and
organics. No macroinvertebrate or fish community sampling is conducted in the coastal/estuarine zone

Toxics Monitoring

At 13 estuarine sites, shellfish are examined for metals and organic compounds.



Survey of Monitoring in NPS Programs

State

HI

COASTAL/MARINE MONITORING PROGRAM

The State currently does not conduct biosurveys to evaluate waler quality In the 1988 305(b) report, the State
recommends that consideration be given to the use of biosurveys, particularly in monitoring receiving waters as
described below

As noted in the 305(b) report, “Biosurveys are background surveys of organic life found in receiving waters such as
streams and coastal waters prior to point and nonpoint discharges by man. Once a representative description of life
in the receiving waters is determined, an acceptable rate of decline must also be selected to serve as a warning that
unacceptable point and/or nonpoint discharges are occurring such that life in the receiving waters is being threat-
ened This is a resource intensive approach 1o water quality antidegradation. In order to develop and implement
biosurveys in Hawaii, the Department of Health must form a partnership with the Department of Land and Natural
Resources and the U.S Fish and Wildlife Service who have the knowledge and experlise in regard to organic life in
Hawaiian waters. The U.S. Fish and Wildlife Service has already begun doing biosurveys of streams in Hawaii The
biosurvey approach must be adapted to address coastal waters.”

Rapid bioassessment protocols may be used by qualified biological personnel in assessing designated use support
A use is fully supported if there is no evidence of modification of the community (within the natural range of a

control/ecoregion).
Fixed-Station Network

The State has recently approved the implementation of a 208 shoreline and ocean station network covering all major
islands that will monitor physical/chemical water quality parameters such as nitrogen, phosphorus, algae, dissolved
oxygen, organic carbon content, and concentrations of Enterococcus indicator bacteria

Intensive Surveys

The State has conducted intensive monitoring surveys at selected offshore locations to determine normal variations
in water quality, particularly in embayments.

Toxics Monitoring

Nearshore fish and marine bottom sediment are collected from selected estuaries to evaluate trends and identify hot
spots annually Fish and shellfish from selected estuaries are also monitored annually for metals, pesticides, and
other toxic residues.
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State

HI LAKE MONITORING PROGRAM
(cont)
Natural lakes in Hawaii are uncommon The State has only four small lakes Due to their destinctive nalure,
assessment under Section 314 of the Water Quality Act of 1987 is not applicable for the purpose of the 305(b) report.
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State

ID

RIVER MONITORING PROGRAM

Rapid Biocassessments

The Stale has started conducting rapid bioassessments using macroinvertebrate communities, although there are
few biosurveys conducted except by the State Fish and Game Department. The Slate is proposing a new ambient
monitoring network thal would include macroinveriebrate collections (wire baskets).

The State currently does not conduct biosurveys to evaluate water quality. Instream water quality paramelers are
evaluated to determine the effectiveness of Best Management Practices (BMPs) The State is in the process of
developing sediment criteria. Some habitat evaluations are conducted associated with salmonid fisheries
Portneuf River Study

The State has recently completed a water quality report on selected tributaries of the Lower Portneuf River Eight
tributaries were chosen as sampling sites to determine the amount of agricultural pollutants that may aflect the water
quality of the Portneuf River. Nutrients and sediment were the major pollutants during times of high flows, although
every stream consistently exceeded most EPA nutrient standards throughout the entire study period. Bacterial
counts were inversely related to flow andf are another major pollutant during low creek flows.

Rock Creek Rural Clean Water Program

Since 1981, the State has conducted an intensive long-term monitoring study. The study is directed at assessing
NPS impacts from irrigated cropland and documenting improvements associated with implementing BMPs. Stream
sediments, substrate dissolve oxygen, nutrients, bacteria, and aquatic life are evaluated.

LAKE MONITORING PROGRAM

The State currently does not have a statewide lake monitoring program

Clean Lakes Program

The Trophic Stale Index (TSl) used to classify a subpopulation of Idaho's lakes through a one- time sampling during
peak productivity was developed using a linear-weighted sum of 11 water quality variables.

Cascade Reservoir Study

In 1988, the State began the first State-funded Clean Lakes study of Cascade Reservoir The program will follow
Federal guidelines to ensure eligibility for future Federal implementation funding.
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State

1A

RIVER MONITORING PROGRAM

Water Quality Assessments

The State does not routinely use biological sampling in the surface water monitoring program. Monitoring programs
associated with rivers and streams include a fixed-station monitoring network composed of 59 stations for monitoring

changes in water quality parameters, intensive surveys that since 1985 have involved water quality parameters and
fish tissue, and sediment monitoring for pesticide residues.

Toxics Monitoring
Pesticide monitoring is conducted in surface waters at 10 stations across lowa.

EPA Region 7 scans for toxics in fish collected at 20 stations on rivers in late summer The State conducts intensive
surveys in some waterbodies known to be contaminated with toxic compounds Channel catfish fillets have been
analyzed for chlordane contamination in the Des Moines River and Turkey River

LAKE MONITORING PROGRAM
Toxics Monitoring

EPA Region 7 scans for toxics in fish collecled in specified lakes in late summer.

Intensive Surveys

The State does not use instream biological sampling in its routine surface water monitoring program, but it does
conduct limited biosurveys of organisms as part of special intensive surveys. Earlier studies were designed to
assess waler quality of waterbodies influenced by point sources, but more recent studies reflect the relatively greater
impacts of NPS, particularly agricultural and urban runoff on water qualily. Between October 1985 and October
1987, several intensive lake studies were conducted associated with NPS programs. These are discussed below.

1986 lowa Lakes Study

The physical characteristics, water quality, and fisheries of 16 lowa lakes were evaluated during the summer of 1986. The
objectives were to provide information to justify selection and funding of NPS pollution control projects, compare water
quality data from 1979 to 1986, and to update limnological information.
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IA LAKE MONITORING OGRAM

{cont)
1986-1987 Prairie Rose Lake Studies

Between May and September during 1986 and 1987, lake samples were collected to monitor lake quality during
implementation of NPS control practices. This was part of the Federal Rural Clean Water Program.

1987-1990 lowa Lake Studies

Waler quality sampling was conducted in the spring and summer of 1987 on five lowa lakes. An assessment of each
lake's fishery was compiled. Approximately 30 lakes will be intensively sampled for various physical, chemical, and
biological parameters in 1989 and 1990 as part of the State Lake Assessment grant, along with a detailed evaluation

of watershed land use and runoff potential.
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ID Lake Pend Oreille Study

(cont.)
Region 10 and the State funded a study to monitor periphyton growth rates in Lake Pend Orielle in littoral-exposed

shore and embayment areas. Data suggest accelerating eutrophication is occurring, particularly in developed and
relatively confined areas of the lake.
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18

RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Statle maintains a 207-fixed-station trend monitoring network in which all stations are sampled every 6 weeks for
routine chemical parameters and 21 metals.

As part of the Ambient Water Quality Monitoring Network, the CORE subnetwork consists of 38 river stations
sampled every 6 weeks for a total spectrum of water quality parameters, twice a year for water column organics, and
every 3 years for sediment contamination and macroinvertebrates

Intensive River Basin Surveys

The State (lllinois EPA) conducts intensive river basin surveys in cooperation with the Illinois Department of
Conservation (IDOC) at approximately 105-165 sites each year. The following monitoring is conducted: fisheries,
macroinvertebrates (using natural and artificial substrate [Hester-Dendy] samplers), water chemistry, and habitat
evaluation Sediment and fish contaminant samples are collected at selected sites to supplement the data base
Fisheries data are analyzed using Karr's Index of Biotic Integrity (1Bl), while macroinvertebrate data are analyzed
using the Macroinvertebrate Biotic Index gMBI). Habital evaluations are made at each site

The Biological Stream Characterization (BSC) is ulilized 1o determine use attainment in streams The stream
classification system is predicated largely on attributes of lotic fish communities In the absence of fisheries data,
macroinvertebrate data or physical habitat descriptors may be used The BSC method is driven primarily by an
assessment of fish community structure as represented by the IBl. The IBI method incorporates 12 measures
(metrics) of fish community structure, including species composition and species richness, trophic state composi-
tion, and abundance and condition. The MBI used in lllinois is a modification of the method of Hilsenhoff (1982)

Fish Contaminant Program

The State monitors toxics (20 pesticides and PCBs) in fish populations at 73 fixed-stream stations biennially and an
additional 36 nonpermanent stream sites annually during Sasin surveys Composite fillets are collected at all 73
sites, and whole-fish samples are collected at 32 sites. Analyses for other environmental pollutants are conducted as

needed
Pesticide Monitoring Network

The State maintains a pesticide monitoring network that screens water column samples for 15 pestiv .des commonly
used in agriculture at 30 slations. Sampling is conducted during six of the nine total 6-week sampling cycles.
Samples are collected during every cycle from April through July and every other sampling cycle during August
through March
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State

IL
(cont )

LAKE MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains a CORE network consisting of three Lake Michigan slations The stations are sampled every 6
weeks for routine chemical parameters, twice a year for water column organics, and every 3 yr for sediment
contamination and macroinvertebrates. Where possible, fish contaminant samples are collected every 2 yr

Intensive/Clean Lakes

This monitoring is diagnostic (Phase 1) and evaluative monitoring (Phase Il) for lake protection and restoration
projects under the Clean Lakes Program. Monitoring is generally conducted biweekly from May through September
and monthly or bimonthly from October through April at 15-20 lakes per year. The following are sampled: routine
water quality parameters (including chlorophyll a, total phosphorus, Secchi disk transparency) at the surface and at
depths and biological resources (phytoptankton, benthos, fish, and aquatic vegetation ) Sediment is analyzed for
solids, nutrients, organics, and metals

Ambient Trends

This monitoring is conducted at 15-20 specified lakes to determine long-term trends in lake quality and to evaluate
pollution control/restoration programs. Trend lakes are monitored five times: once during the spring runoff/turnover
period (April or May), three times during the summer (June, July, and August), and once during fall turnover
(September or Oclober). Three lake sites are usually monitored with water quality samples collected at the surface
for all station and near the bottom at the deepest site Parameters monitlored include routine water quality param-
eters (total phosphorus, Secchi disk transparency, other nutrients, and toxics) and chlorophyll a.

Diagnostic/Evaluation

Lakes in this program are monitored to diagnose problems, encourage development of management plans, and
evaluate effectiveness of implemented programs. Lakes are sampled for one diagnostic year and for one or more
years following implementation Lakes are sampled five times per year at spring turnover, during the summer, and at
fall turnover as described for the Trend Monitoring Program Field observations of water color, amount of sediment,
algae, macrophytes and weather are recorded. Data analyses include examination of limnological parameters,
Trophic State index (TSI) values, and biological data including rating the severity of impairment from sediment,
algae, and macrophytes. Under this program, 16 lakes were sampled in 1986 and 27 in 1987, 7 lakes were sampled
both years.
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(cont)

LAKE MONITORING PROGRAM
Volunteer Lake Monitoring

Approximately 150 lakes are monitored annually in this program. Participants are trained to measure Secchi disk
transparency and record field observations relating to other important characteristics of lake ecology Volunteers are
encouraged to sample a lake at least twice per month from May through October, at three or more sites per lake
Volunteers at selected lakes (12-15 annually) collect water samples for analyses of nutrients and suspended solids
Carlson’s Trophic State Index is used to assess water quality

Fish Contaminant Program
The State Fish Contaminant Program monitors toxics (20 pesticides and PCBs) in fish populations at 20 lake stations

annually to detect changes that require implementation of management strategies Composite fillets are collected at
all stations and whole-fish samples are collected al specified siles
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RIVER MONITORING PROGRAM
Fixed-Station Water Quality Monitoring Network

The State maintains a fixed-station water quality monitoring network consisting of 106 stations Physical, chemical,
and bacteriological analyses are run on samples from all 106 stations. Water samples are routinely sampled for a
limited number of toxics, mostly metals. Phytoplankton are monitored at 41 stations

Toxics Monitoring and Control Program

The State uses a combination of chemical/biological monitoring to identify toxic poliutants from point source and
NPS poliution The Slate collects fish tissue and sediment once biannually at 11 of 22 CORE Program stations (part
of the Fixed-Station Water Quality Monitoring Network) and at 60 to 90 other sites annually Tissues are analyzed for
PCBs, melals, and selected pesticides with three compaosites per site. For fish residue analyses, three sels of fish
samples (live fish each) are collected at each station. In addition, fillet samples are collected at some stations for
comparison of “edible portion”” and ‘‘whole fish’* samples. Sediment samples are analyzed for 137 pollutants

The CORE stations are divided into two groups and are sampled in alternate years. In addition to those fish
collected and analyzed for loxic substanggs, species diversity and community structure of all fish populations are
recorded during sampling. This provides qualitative information as to the composition of the fish community at these
stations. These data can be compared to data obtained in previous years or from other studies to give some
indication of how the fish community is reacting to changes in water quality.

Monitoring for aquatic macroinvertebrates is done at the 22 CORE Program stations (11 of the 22 stations sampled
annually), as part of 6-10 intensive surveys, and at up to 15 use evaluation sites annually. The State conducts both
natural and artificial subs.ate sampling using Hester-Dendy macroinvertebrate samplers. Samplers are retrieved,
and the organisms are collected, preserved, and identified to the lowesl taxon possible and counted Species
diversity and abundance are used to assess water quality. Phytoplankton are also collected at all biosurvey sites,
and occasionally tissue residue monitoring of resident mussels, craytish, frogs, turtles, fish eggs, or vegetation is
conducted

Habitat and Use Attainability Studies

Each year, habitat and use attainability studies are conducted to determine the existing and/or potential uses that
various stream reaches will support. During the study, a checklist that includes detailed information regarding the
physical, chemical, and biological nature of the stream, as well as a description of the riparian land use, is
completed This information is used to prepare a habitat evaluation report that describes the existing and potential
uses of the stream. In 1986-1987, habilat and use attainability studies were conducted on 31 streams.
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(cont)
Special Studies

Primary productivity studies are also part of the biological monitoring program These are not done on a routine
basis, but are used in conjunction with special lake studies These studies provide information on the rates of algal
photosynthesis and respiration.
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RIVER MONITORING PROGRAM
Trend Monitoring Network

The State samples macroinvertebrates by the kick method at 37 water quality trend stations annually and at 18
additional stations that are reserved for rotation in both time and location The latter stations are sampled for 3to 5
years to establish a data base and are then replaced by other stations.

The degree of use support for streams is evaluated using a Macroinveriebrate Biotic index (MBl). An MBI greater
than 5.40 indicates nonsupport of the aquatic life use; an MBI belween 4 51 and 5.39 indicales partial support; and
an MBI of less than 4.51 indicates full support of the aquatic life use.

The Kansas Biological Survey is developing a biotic index for use in the State's stream biological monitoring
program Appropriate materials for identification of stream macroinvertebrates are being developed. Available data
on poliution tolerances of these organisms are summarized to improve the biotic index now in use in the monitoring
program Separate biotic indices for nutrients, oxygen-demanding substances, pesticides, metals, and suspended
solids are included. )

intensive Surveys

Macroinveriebrate and fish communities are usually sampled along with various chemical constituents and fecal
coliform in intensive surveys. The State analyzes edible fish tissue for studies of waterbodies where human health
impacts are known or suspected. Periphyton assessments are sometimes made as part of special studies Most
special studies are associated with point source dischargers; a few are associated with NPS pollution problems

Special Studies

A 2-year study of fish community sampling data was initiated to determine the feasibility of using fish data in the
biological network program. A feasibility report is pending Generally, for special studies, macroinvertebrate and fish
communities are sampled along with various chemical constituents and fecal coliform bacteria The State conducts
sediment sampling for toxic pollutants in waterbodies as part of special investigations.

Toxics Monitoring

The State coliects fish at 44 siles as part of the Regional Ambient Fish Tissue Analyses Program. Whole fish
analyses are performed by EPA Region 7 for 130 toxic pollutants. The target species of this program is the carp
(Cyprinus carpio) The residue analyses are conducted on composites of three or more whole fish to increase
sensitivity to the low concentrations of pollutants and to improve representativeness of the sample
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LAKE MONITORING PROGRAM
Routine Lake Monitoring

The State began triennial intensive surveys of the 24 Federal reservoirs and selected cily, county, and Slate fishing
lakes in 1975 The intensity of the surveys changed in 1985 to allow time to sample more lakes each year. Instead
of sampling several stations on each lake, one site at the deepest location is sampled once during the period of
thermal/dissolved oxygen stratification (summer) Currently, 60 reservoirs and lakes are monitored for general water
quality parameters, including total phosphorus, chlorophyll a, Secchi disk transparency, other nutrients, and toxic
substances (water and fish tissue) The Trophic State Index (TS1) was determined from the resulting data

Criteria for evaluating the degree of aquatic life use support for lakes and wetlands are the same as those used for
stream evaluations. Additionally, lake trophic state and the changes in support.of designated uses are evaluated.
The degree of aquatic life support is estimated from Carlson’s TSI, which was calculated based on available
chlorophyll a data. TSls less than 50 were considered full support; TSls from 50-59 were considered partial support;
and TSls greater than 59 were considered nonsupport.

Biologists from the Department of Wildlife and Parks are asked to complete a questionnaire designed to provide
information to assess existing water quajity for four major impacts for lakes and wetlands areas: macrophytes,
surface algae, sedimentation, and turbidity. Eutrophic lakes were those lakes with a TSI greater than 50 and/or
having indications of significant impacts from macrophytes or surface algae based on the questionnaire distributed
to the Department of Wildlife and Parks.

intensive Surveys

Macroinveriebrate and fish communities are usually sampled along with various chemical constituents and fecal
coliform in intensive surveys The Stale analyzes edible fish tissue for studies of waterbodies where human health
impaclts are known or suspected Periphyton and phytoplankton assessments are also made as part of some
bioassessments The types of monitoring conducted in each intensive survey depend on site-specific conditions of
the waterbody and type of pollution problem.

Toxics Monitoring

The State collects fish al 44 sites as part of the Regional Ambient Fish Tissue Analyses Program. Whole fish
analyses are performed by EPA Region 7 for 130 toxic pollutants. The target species of this program is the carp
(Cyprinus carpio) The residue analyses are conducted on compasites of three or more whole fish to increase
sensitivity to the low concentrations of pollutants and to improve representaliveness of the sample
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There are no bioassay testing requirements associated
with the State's permit program

The State screens selected effluents of industrials and
municipals using the 24-hr Daphnia pulex and 24-hr
fathead minnow (Pimephales promelas) toxicity test No
chronic toxicity testing is currently conducted.

Dischargers are not required to conduct biosurveys

The State samples macroinvertebrates by the kick
method al 37 waler quality trend stations per year and at
18 additional stations that are reserved for rotation in
both time and location. The latter stations are sampled
for 3-5 yrs to establish a data base and are then replaced
by other stations.

Macroinvertebrate and fish communities are usually sam-
pled along with various chemical constituents and fecal
coliform in intensive surveys to locate the source of
pollution. Periphyton assessments are made as part of
special studies.
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1A There are no biological toxicity tesling requirements for Dischargers are not required to conduct biosurveys.
municipal or industrial facilities.
The State primarily uses biosurveys lo assess impacts ol
The Slate has no in-house bioassay testing capabilities, nonpoint source (NPS) pollution
but these services are provided to the State through the
University of lowa’'s State Hygienic Laboratory that
conducts all water quality monitoring for the State and
performs acute bioassay screening testing on daphnids
and fathead minnows (Pimephales promelas)

EPA Region 7 performs static 24-hr acute toxicity lests
on daphnids and fathead minnows (Pimephales
promelas) on 10-12 industrial and municipal facilities per
year suspected of discharging toxics in their effluents.
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RIVER MONITORING PROGRAM
Ambient Biological Monitoring Network

The State’s biological monitoring program currently consists of a network of 33 stations in 10 river basins As part of
this network program, algae are sampled at 29 stations, macroinvertebrates at 29 stations, fish at 5 stations, fish
tissue (for residue analyses of 40 pollutants) at 10 stations, and sediment at 32 stations. Data collected at these
stations are used to ensure that existing water quality is maintained, provide background values for future trend
comparisons, and recognize emerging problems in the areas of toxic residues, bacteriological contamination, and
nuisance biological growth. Program emphasis is directed at evaluating warmwater aquatic habitat (WAH) use
support instream, determining the presence and concentration of toxic residues in fish tissue and sediments, and
evaluating municipal and industrial effluents for toxic conditions. The assessment criteria for each of the biological
components is listed below.

Algae samples including both plankton (algae suspended in the water column) and periphyton (attached algae) are
collected Plankton chlorophyll a, periphyton chlorophyill &, and periphyton ash-free dry weight are measured at each
site, and diatoms are identified to species and enumerated. Diatom communily structure indices (taxa richness,
diversity, and equitability) and relative abundance values were calculated

Macroinvertebrates are collected for community structure and function evaluations at selected biological monitoring
sites. Stream reaches are considered fully supporting WAH use if the macroinvertebrate information reflected no
alterations in community structure or functional composition for the available habitats, and if habitat conditions were
relatively undisturbed.

Fish are collected for community structure evaluation at selected biological monitoring siles. The condition of the
fish community is determined by analysis of relative abundance, species richness, and species composition as well
as by use of an Index of Biotic Integrity (I1Bl). The IBl is used to assess biotic integrity directly by evaluation of 12
attributes, or community metrics, of fish communities in streams. These community metrics include measurement of
species richness and composition, trophic structure, and fish abundance and condition.
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RIVER MONITORING PROGRAM (continued)
Iintensive Biological Surveys

The State uses the intensive survey to evaluate site-specific water quality problems. Information is used to document
attainment/impairment of designated water uses, verify construction grant decisions, address issues raised in
petitions for water quality standard variances or use redesignations, and document water quality improvements and
progress resulting from water pollution control efforts. During 1986-1987, four intensive surveys were conducted.
The streams were assessed by evaluating the biological, physicochemical, toxicological and habitat data, and known
watershed aclivities in concert with direct observation and professional judgment.

Identification of Best Management Practices

Low Altitude Photography (LAP) is an excellent tool for obtaining information on land use in a watershed The
identification of land uses helps locate sources of NPS poliution.

Field assessments are conducted in watersheds identified as priority, based on NPS pollution impacts Two on-site
planning teams (Division of Conservation and Division of Water) provide identification of *'on land” activities and water
monitoring activilies Intensive survey$may also be conducted by the Ecological Support Section of the Division of Water
and are usually restricted because of resource constraints to demonstration watersheds where LAP has been completed

LAKE MONITORING PROGRAM

The State maintains an ambient monitoring program for lakes statewide. Nine Kentucky lakes were sampled o evaluate
problems of accelerated eutrophication, and three lakes were sampled to evaluate trends relating to potential acid
precipitation impacts. Monitoring is conducted once per month during the spring, summer, and fall (April to October) for
routine water quality parameters, including total phosphorus, chlorophyll a, Secchi disk transparency, and other nutrients
Carlson’s Trophic State Index (TS!) is determined from chlorophyll a concentrations, and data from the growing season
(April to October) were used to obtain a seasonal average. Fish tissue samples are evaluated for toxics in specific cases
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Specific industrial and municipal permils require acule
static 48-hr Daphnia magna toxicity tests The chronic
7-d Ceriodaphnia and embryo-larval fathead minnow
(Pimephales promelas) toxicity tests are also required for
some of the facilities.

The State conducts 48-hr acute static Daphnia magna
screening tests on major industrials and municipals (10-
25 facilities) annually. The State currently operates a
mobile bioassay laboratory. At the present time, chronic
bioassay tests are performed by the U S. EPA or
contractors.

The EPA conducted 25 Ames/Salmonella tests on
wastewater effluents to measure the potential for muta-
genicity

Dischargers are not required to conduct biosurveys

The State collects macroinvertebrates at approximately
40 sites per year depending on the number of intensive
surveys and the number of sites per survey.

Hester-Dendy artificial substrate samplers and natural
substrate sampling are used by the State to sample mac-
roinvertebrates at 11 of their 22 CORE stations and to
conduct 6-10 intensive surveys and 5 facility-related
studies annually. Fish are also surveyed at these
stations for species diversity and community structure
Phytoplankton samples are also collected

Approximately 4-6 weeks before the fish and sediment
sampling occurs, three Hester-Dendy samplers are set at
each sampling station. At the time of fish collection and
natural substrate benthic sampling, these samplers are
retrieved, and organisms are identified to the lowest
taxon possible. Differences in species diversity and
abundance upstream and downstream of major dis-
chargers are used for point source evaluations Habital
evaluations are made at each intensive survey site.

Macroinvertebrates only are assessed at 15 use
evaluation stream locations to determine existing and/or
potential use.

Primary produclivily studies are also performed on a
nonroutine basis, but are used to provide information on
wasteload allocations and for lake studies These
studies provide information on rates of algal photosyn-
thesis and respiration.
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Specific industrial and municipal facilities require
bioassay testing, which includes an acule static 96-hr
test for fathead minnows (Pimephales promelas) and
algae (Selenastrum capricornutum), acute static 48-hr
Ceriodaphnia dubia test, and for dischargers into small
streams the chronic 7-d fathead minnow and
Ceriodaphnia dubia tests are required.

Dischargers may opt to do Ames/ salmonella testing or
extensive chemical analyses combined with a
toxicological review quarterly.

The State performs approximately 50 acute static 96-hr
and Howthrough loxicity tests per year at the rate of one
sample per facility and is currently using three species in
bioassay tests: fathead minnows, Ceriodaphnia dubia
and Selenastrum capricornutum The State currently
operates a mobile bioassay laboralory.

Dischargers are not required to conducl biosurveys.

Macroinvertebrate communities are sampled by the State
at 50 sites per year in facility-relaled stream surveys
using natural substrate sampling Water chemistry,
stream flow, and habitat data upstream and
incrementally downstream of dischargers are aiso
collected. Macroinvertebrate data for facility-related
studies are evaluated using a modified family-level Mac-
roinvertebrate Biotic Index (MBI) to assess the severily
and extent of the pollution impacts.

Two intensive river basin surveys (20-50 sites each) are
conducled as a cooperative effort between the Ninois
EPA and the Department of Conservation. Data
collection includes fisheries, macroinvertebrates (by
natural substrate and artificial [Hester-Dendy] samplers),
water chemistry, and habitat information. These surveys
are often conducted in conjunction with facilities-related
surveys. Fisheries data are evaluated using Karr’s Index
of Biological Integrity (IBl). Macroinvertebrate data are
evaluated using the MBI.

The State also maintains a fixed-station network of 43
siles that are sampled following a 3-yr rotation. The
State conducts both natural and artificial substrate
(Hester-Dendy) sampling. Macroinvertebrate data for
this network are evaluated using the MBI.

The State conducts special surveys for surveillance
monitoring in response to suspected water quality
problems and in support of enforcement proceedings.
The survey design and sampling meJia are dependent
on the site-specific objectives
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Specific industrial and municipal facilities require chronic
loxicity testing or both chronic and acute toxicity testing
(either with one or three test species) Major industrial
facilities often are required to conduct the standard
rainbow trout toxicity test whereby >80% survival must
be observed in 65% effluent. Major municipals often are
required to conduct chronic Ceriodaphnia tests, acute
rainbow trout toxicity tests (may be replaced with fathead
minnow tests), and chronic Selenastrum growth tests.
By the end of 1989, the State will be requiring bioassay
testing for the most sensitive species in all new permits
of concern.

The State currently has no bioassay capabilities.

Several permits currently include biosurvey requirements.

The State has started conducting rapid bioassessments
Macroinvertebrate communities are sampled in approxi-
mately two to three studies per yeai In general,
however, there are few biosurveys conducted except
those performed by the Fish and Game Department.

The State is proposing to reactivate the ambient water
quality network, which will include invertebrate
collections using artificial substrate (wire baskets)

The City of Boise conducted a 1-yr study that included
collection of benthic invertebrates on artificial substrates
(two colonization periods), fish biosurveys using
electrofishing techniques (length, weight, species), and
supplementary information on chemical analyses of the
sediment and particle size distribution The benthic data
were analyzed using both parametric and nonparametric
statistics Species diversity, the number of families
represented, species densily, relative abundance, and
the coefficient of community loss were also evaluated



Survey of Monitoring in NPDES Programs (continued)

State

Bioassay testing

Biosurveys

HI

Recent draft and final permits include requirements for
monthly static or flow-through 96-hr acute bioassay
testing, with limits to be effective 1 yr after permit
issuance Dischargers are given a choice of lest
species, including: Ceriodaphnia dubia; two fish species
(Tilapia mossambica and Coryphaena hippurus), live sea
urchin species (Echinometra mathaei, E. oblonga,
Colobocentrotus atratus, Heterocentrotus mammillatus,
Tripneustes gratilla), and two shrimp species (Penaeus
vannamei and P. monodon). The discharge limitation will
be 50% survival in 100% effluent. Life slages and other
testing requirements are specified for each species. The
State is committed to the inclusion of bioassay toxicity
testing in permits for all major industrial and municipal
dischargers Inclusion of bioassay requirements has
taken some time, and relatively few appropriale aquatic
species endemic o Hawaii's ocean waters are available.
The State is receiving contractor assistance to develop
protocols for marine species.

The State conducted acute 24-hr and 7-d chronic toxicity
tests using Ceriodaphnia dubia and fathead minnows
(Pimephales promelas) on effluents from four wastewater
treatment plants The lowest observed effect concentra-
tion (LOEC), the no observable effect concentration
(NOEC), and the chronic value (ChV) were caiculated for
each waslewater discharge. Ceriodaphnia dubia has not
been of practical value so far as it is sensitive to sall
water which is often present in sewage treatment effluent
in Hawaii.

The State has recently completed research into the use
of a sea urchin sperm fertilization test and is investigating
use of the larvae of the bivalve Isognomon californicum
as a growth assay for whole effluent testing

An EPA protacol is available for the marine red algae
(Champia parvula) that occurs in Hawaii. Research into
the distribution and abundance of this species needs to
be conducted in order to assess its potential for bioassay
lesling by the State

Dischargers applying for 301(b) permils or waivers from
secondary treatment must do extensive biosurveys of the
ocean environment in the vicinity of their outfalls Ben-
thic, epibenthic, and planktonic organisms are surveyed.
Diversity and species abundance are evaluated Tissue
samples from certain species may be analyzed for
specific chemical constituents to evaluate polential for
bioaccumulation Since most municipals discharging to
marine waters apply for 301(h) waivers, most have con-
ducted biosurveys. These biosurvey results are
submitted lo the University of Hawaii for assessment,
interpretation, and recommendations.

The State does not currently conduct biosurveys.

The EPA conducted a biosurvey as part of a
congressional mandate to study the effects of ocean
discharges from two sugar mills on the island of Hawaii
This survey caoncentrated on impacts to coral and water
quality. Further biosurveys have been required of these
mills as part of their applications for zones of mixing
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Specific industrial and municipal permits require bio-
assay toxicity testing, and these requirements are being
added to permits for all major facilities and for all minor
lacilities with design flow greater than 0.5 MGD or where
information indicates potential toxicity

When the instream waste concentration (IWC) is greater
than or equal to 1% at critical low flow, the discharger is
required to conduct 7-d Ceriodaphnia survival and repro-
duction tests and 7-d fathead minnow (Pimephales
promelas) larval survival and growth tests on a 24-hr
composile sample and on a series of effluent concentra-
tions including the IWC with test solutions renewed daily.
The discharger is required to conduct these toxicity tests
every 2 months for 1 yr and once every 6 months
thereafter.

When the IWC is less than 1% at critical low flow condi-
tions, the discharger is required to conduct static 48-hr
toxicity tests on three species (fathead minfiow, Cerio-
daphnia dubia, and other species selecled from EPA
600/4-85/013, Table 1). Tests are conducted in 100%
effluent once every 2 months for 1 yr and once every 6
months thereafter for the permit’s duration.

A permit violation occurs when an LC_ is found in any
one of four grab samples collected over a 24-hr period

The State currently conducts both 48-hr acute and
chronic toxicity tests using a variety of test species.
Acute testing is conducted using Ceriodaphnia dubia,
Daphnia pulex (the fathead minnow); the bannerfin
shiner (Notropis leedsi); the silverside (Menidia
beryllina); the mysid shrimp (Mysidopsis bahia) algae
(Selenastrum capricornutum and Champia parvula), and

the Microtox"” bacterium (Photobacterium phosphoreum).

Chronic 7-d toxicily testing is conducted using two
species, Ceriodaphnia dubia and the bannerfin shiner.

The State operates a mobile bioassay laboratory to
conduct Toxicity ldentification Evaluations

Dischargers are not required to conducl biosurveys

The State collects data on the biological diversity of the
macroinvertiebrate community based on natural
substrale samples and artificial substrale samples as
part of their 5-year rotating ambienl basin monitoring
network. Basin networks are targeted each year for
intensive studies (6-10 studies/year). The dala are
analyzed for species diversily using the Shannon-Wiener
Index and Beck’s Biotic Index.

Coastal/estuarine biosurveys are also conducted. Grab
samples of bottom sediment are evaluated for species
composition, densitly, and taxa richness.
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Specilic industrial and municipal facilities are required to
conducl acute static renewal 48-hr loxicity tests using
fathead minnows (Pimephales promelas). f this
screening tesl is failed (greater than 10% monrtality
occurs), the discharger must conduct a flowthrough
96-hr tes! using fathead minnows or 96-hr static renewal
test with fathead minnows, Ceriodaphnia dubia or
Daphnia pulex

The State conducts 96-hr flowthrough testing and static
testing. The State expects to conduct a larger number of
static toxicity tests, using Daphnia pulex and fathead
minnows and to conduct approximately 12 flowthrough
fathead minnow tests per year using a mobile bioassay
laboratory. Chronic Ceriodaphnia bioassay capabilities
are currently under development.

Dischargers are not required to conduct biosurveys

The State monitors 40 sites for macroinvertebrates and 6
siles for fish as part of a trend monitoring network.

Biological impact studies related specifically to point
sources are made at 15-20 sites per year where macro-
invertebrates, fish, sediment, and waler chemistry of the
stream and facilily effluent are evaluated Quantitative
biosurvey data in Georgia are evaluated lor species
diversity and equitability. Qualitative biosurvey data are
evaluated for taxa richness and relative abundance



Survey of Monitoring in NPS Programs

State

GA

RIVER MONITORING PROGRAM
Fixed-Station Trend Monitoring Network

The State operates a fixed-station trend monitoring network in cooperation with the USGS on streams, rivers,
lakes/reservoirs, and estuaries in 15 river basins. Water samples are collected at approximately 110 stations monthly
for routine analyses. Water and sediment samples are collected at 40 core stations for metals and organic analyses;
macroinvertebrate samples are collected at 40 stations, and fish samples are collected at 6 stations. Quantitative
biosurvey data in Georgia are evaluated for species diversity and equitability. Qualitative biosurvey data are
evaluated for taxa richness and relative abundance

Toxics Monitoring

At 20 sites, residue analyses of fish and sediments are conducted for metals and organic compounds.

intensive Surveys

From 1981-1983, the State funded a 2-year study of the effects of NPS pollution from urban, agricult_ral, and
commercial forestry sources in 21 streams. Chemical as well as biological sampling was conducted, including
evaluation of the periphyton (diatom) community, macroinvertebrates and fish (Cook et al. 1983; CTA, Inc 1983)
This work was conducted by two contractors for the State.

LAKE MONITORING PROGRAM

Clean Lakes Program

A statewide classification survey of freshwater lakes was conducted to assess the trophic condition of each lake and
1o develop a priority list for restoration and/or preservation for 175 public lakes. The survey included depth profiles
for dissolved oxygen, temperature, pH and conductivity, sample collection for chlorophyll a, total phosphorus,
nitrogen series, turbidity, and water clarity (Secchi disk depth). Carlson’s three trophic indexes were combined in a
single Total Trophic State Index (TTSI).
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COASTAL/ESTUARINE MONITORING PROGRAM

Water Quality Assessments

To assess estuarine water quality, the State monitors six water quality categories (water clarity, dissolved oxygen,
oxygen-demanding substances, bacteria, nutrients, and biological diversity) in coastal/estuarine areas In addition,
the State classilies estuaries using the TSI used for lakes with minor modifications

Coastal/estuarine biosurveys are also conducted by the State. These involve the use of grab samplers for bottom
sediment sampling Sediment collections are evaluated for species composition, density, and taxa richness.

Toxics Monitoring

The State analyzes for six metals in ambient waters at 61 fixed stations, for metals in shellfish tissues at 30 to 40
sites, and for metals in sediment at 200 to 300 sites.
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RIVER MONITORING PROGRAM
River Basin Network Monitoring

The State has no permanent biological monitoring network River basin networks are targeted each year for
intensive studies (6-10 studies/year).

To assess river water quality, a Water Quality Index (WQI) was developed based on the quality of water as measured
by six waler quality categories (water clarity, dissolved oxygen, oxygen demanding substances, bacteria, nutrients,
and biological diversity). Biological diversity is assessed for macroinvertebrates (collected on natural substrate and
on artificial substrate samplers) using the Shannon-Wiener Index of biological diversity and Beck's Biotic Index.

Toxics Monitoring

The State analyzes for six metals in ambient waters at 61 fixed stations and for metals at 200 to 300 sites.

LAKE MONITORING PROGRAM

The State monitors lake water quality epnditions using three different monitoring programs: ambient monitoring
network, intensive surveys, and rotating basin assessments. Monitoring frequency varies in each program based on
the monitoring purpose and the specific waterbody being sampled. All three programs involve year-round sampling
The following water quality parameters are evaluated for each lake sampled: total phosphorus, chiorophyll a, Secchi
disk transparency, and other nutrients. Toxic substances are monitored only in the ambient monitoring network and
the rotating basin assessments.

The State classifies lakes using a Trophic State Index (TSl) procedure based on the chlorophylt, Secchi disk depth,
and total nitrogen and phosphorus concentrations The procedure is based on a trophic classification scheme
developed by Carlson (1977) This TSl is also applied to Florida's estuaries wilh minor modifications
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RIVER MONITORING PROGRAM

Ambient Water Quality Monitoring

The District maintains a 76-fixed-station monitoring network in which all stations are sampled monthly. Metal
analyses of water-samples are performed quarterly

Plankton Surveys

The surface water monitoring program collects phytoplankton samples monthly at five Potomac River stations, five
Anacostia River, and three tributary stations. In addition, zooplankton tows are made at two Polomac River and one

Anacostia River station.
Macroinveriebrate Surveys

A districtwide macroinvertebrate survey was initiated in late spring of 1987. A total of 11 different lotic and lentic sites
were sampled. Sampling equipment and methods differed depending on station-specific characteristics of depth,

waler velocity, and substrate type.

Toxics Monitoring

Fish tissues are analyzed for metals and certain priority poliutants.
LAKE MONITORING PROGRAM

Macroinvertebrate Surveys

A districtwide macroinvertebrate survey was initiated in late spring of 1987. A total of 11 different lotic and lentic sites
were sampled. Sampling equipment and methods differed depending on station-specific characteristics of depth

and substrate type



Survey of Monitoring in NPS Programs

State

DE COASTAL/ESTUARINE MONITORING PROGRAM
(cont)
inland Bay Studies

The State is involved in an aggressive research program that focuses on the inland bays Baseline information on
phytoplankton, submerged aquatic vegetation, and macroalgae populations in the three inland bays has been
collected as part of a multiyear study. Other projects include: (1) an Inland Bays Flocculation/Coagulation Study
that examines size distribution of suspended and colloidal particles in the bays; (2) the Coastal Sussex Cooperative
River Basin Study that will examine the effects of erosion on long-term productivity, the extent of sedimentation
damage, and the effects of animal wastes on water quality; (3) a study of larval hard clam mortality under high
suspended sediment and low dissolved oxygen concentrations; and (4) a study of turbidity in the Indian River Bay

Note: Delaware received a grant from the 1987 Water Quality Act's Nonpoint Source Management Program
provision to implement the State's NPS pollution control program. Delaware’'s program will incorporate education,
research, technical assistance, financial incentives to land owners, and regulations The goal is to control NPS
poliution from urban and agricultural runoff and hazardous waste sites The program will target Middle Run/Upper
Pike Creek Basin, Murderkill River Basin, Nanticoke River Basin, and the Inland Bays.

Toxics Monitoring

Fish and shellfish are screened for toxics annually.
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RIVER MONITORING PROGRAM

Ambient Monitoring Network

The State maintains a network of 200 fixed-station ambient monitoring sites. Most stations are sampled monthly or
bimonthly, some less frequently Samples are analyzed for conventional, nonconventional, and toxic pollutants.
Toxic metals are analyzed regularly in priority basins and at least once per year in all basins.

Special Studies

Instream biological surveys are conducted as part of special studies in Delaware. These studies are conducted
periodically as needed. The studies that focus on the macroinvertebrate community correlate species diversity and
richness with species’ ability to deal with stress (enrichment and toxicity). Species are categorized as sensitive,
facultative, or tolerant to pollution. The results of two recent biological surveys for White Clay Creek (impacted by
urban runoff) and the Brandywine River (impacted by bacteria contamination) are used to monitor improvement or
degradalion trends in water quality.

Toxics Monitoring
Fish and/or sediments are screened for foxics annually.
LAKE MONITORING PROGRAM

Ambient Lake Monitoring

The State conducts ambient monitoring of the majority of Delaware's lakes once per month year-round (except
during the winter months), and this program assesses three Carlson indexes to characterize the trophic state of the
lakes surveyed (chlorophyill a, transparency [Secchi disk], total phosphorus, and other nutrients) Because Delaware
lakes contain extensive macrophytic and filamentous algae, the chlorophyll a index did not agree in many cases with
the transparency or phosphorus indexes, so total nitrogen and oxygen deficit were added to the trophic state

evaluation.
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{cont)
Bioaccumulation Monitoring

Residue analyses of shellfish and finfish tissue from Long Island Sound is conducted as part of the State's
Bioaccumulation Monitoring Program.
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RIVER MONITORING PROGRAM
Ambient Biological Monitoring Stations

The State maintains a fixed network of ambient biological monitoring stations in selected streams. This program
examines changes in the benthic component of the aquatic community, which is used as the primary indicator of
biological integrity. Ten fixed stations on seven waterbodies are currently monitored. Future monitoring at fixed
stations will focus on the addition of new sites on unassessed waterbodies and resumed sampling of discontinued
sites at a 6-year interval. Additional biological data are obtained from the State’s Fisheries Bureau, US EPA, Fish-
and Wildlife Service, and Army Corps of Engineers.

intensive Surveys

Biological monitoring also includes intensive monitoring related to critical water quality problems and synoptic
surveys to assess minor pollution episodes

Rapid Bioassessments
The State is currently evaluating the ERA Biological Data Management System (BIOS) with the intent of utilizing the

system for dala storage, retrieval, and analysis. Rapid bioassessment methods as documented in recent EPA
guidance will also be incorporated in this program to make more efficient use of limited personnel resources

Toxics Monitoring

A Statewide fish tissue monitoring program is currently under development and will involve collection of three target
species for analyses of metals, organics, phenols, and polynuclear aromatics in the edible portion. Bioaccumulation
monitoring of fish and invertebrate tissues for PCBs was conducted in the Housatonic River.

LAKE MONITORING PROGRAM

Water Quality Assessments

The Department of Environmental Protection and the Connecticut Agricultural Experiment Station conducled a joint
study, in the 1970s, of the severity of eutrophication problems at 70 recreational lakes An updated water quality
assessment for 69 of these lakes was conducted in early 1988
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Intensive Surveys

The State Water Quality Control Division currently conducts instream biosurveys of rivers in support of use
classification in standards setting Biosurveys have also been used in evaluation of specific waterbodies listed in 319
Nonpoint Source Assessments.

Rapid Bioassessments

The State has been evaluating metrics in the EPA’s Rapid Bioassessment Protocols for use in data analyses
Toxics Monitoring

The State collects fish for residue analyses of toxics on a site-specific basis.

LAKE MONITORING PROGRAM

Intensive Surveys

The State Water Quality Control Division currently conducts biosurveys associated with NPS pollution in lakes
Toxics Monitoring

The State collects fish for residue analyses of toxics on a site-specific basis.
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No detailed information is available in the State's 1988 305(b) report on the statewide use of biosurveys in the NPS
program Calitornia is divided into nine regions that appear to have separate programs for meeting specific regional
monitoring needs

RIVER MONITORING PROGRAM
Toxics Monitoring Program

The State does monitor fish tissues for toxics in rivers for concentrations of metals, pesticides, and other organic
compounds associated with both point source and nonpoint sources (e.g., mining activities, agriculture, urban
runoff).

LAKE MONITORING PROGRAM
Toxics Monitoring Program

The State does monitor fish tissues for toxics in lakes for concentrations of meials, pesticides, and other organic
compounds associated with both point source and nonpoint sources (e g., mining activities, agriculture, urban
runoff).

COASTAL/ESTUARINE MONITORING PROGRAM
Ambient Toxicity Characterization Program—San Francisco Bay

The State (San Francisco Bay Regional Water Quality Control Board) has contracted with Lawrence Berkeley
Laboratories (LBL) to conduct a survey to characterize the distribution of ambient toxicity in San Francisco Bay The
goal of the project is to evaluate the spatial and temporal distribution of ambient toxicity in the Bay 'sing chronic-
bioassays as indicators of toxic effects. Although the program primarily targets point source discharges, some
testing will be conducted at special sites associated with oil spills, extensive urban runoff, and near dredge spoil
disposal areas.

Toxics Monitoring Program

The State does monitor shellfish tissues for toxics in estuaries/coastal areas for concentrations of metals, pesticides,
and other organic compounds associated with both point source and nonpoint sources (e.g., mining activities,
agriculture, urban runoff) The State Mussel Watch Program monitors 14 heavy metals and 41 synthetic compounds
in mussel and clam tissue along 1,100 miles of coastline at 135 stations
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AR Toxics Monitoring
(cont)
The State collects fish and/or shellfish at 12 to 20 sites in a problem-oriented program for residue analyses of metals,
pesticides, and PCBs.

LAKE MONITORING PROGRAM

The Slate currently does not have a specific statewide lake monitoring program. Fixed-station amb ~nt monitoring is
performed on some lakes.
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Ambient Water Quality Monitoring Network

The State maintains a fixed-station water quality monitoring network of 110 stations sampled monthly or annually,
depending on sample type

Biological Surveys

The State maintains a biomonitoring program for the purpose of identifying environmental impacts from different
sources and determining use support status. Bioassessments (biosurveys) are conducted on an annual basis at
selected Arkansas streams. At these sites, the aqualtic invertebrate communities are examined as a measure of
aquatic life use. The biosurveys have been used in trend monitoring and in NPS and point source impact studies.
Most recently, a greater emphasis has been placed on point source monitoring through the use of paired stations
above and below a discharge. '

Rapid Bioassessments

in FYB86-87, the Slate tested applicationsf a rapid bioassessment protocol using macroinvertebrates for selected
habitats (riffles and pools). Sites are determined to be impaired based on a Biometric Scoring System Seven
metrics are used {o evaluate community diversity: Dominants-In-Common, Common Taxa index, Quantitative
Similarity Index, taxa richness, Indicalor Assemblage Index, missing genera, and functional group percent similarity
(Shackleford, 1988). Biosurvey data are entered for computer storage with verification of interpretations accom-
plished via an in-house program, "BIOED.”

Ecoregion Program

The Arkansas Department of Pollution Control and Ecology developed ecoregional standards for physical, chemical,
and biological parameters Evaluation of physical parameters included hydrological measurements (stream flow
velocity, stream gradient, and mean stream depth and width) and habitat conditions (stream substrate, instream and
canopy-cover vegetation, bank stability, and riparian vegetation). Evaluation of chemical parameters included fecal
coliform, ammonia-nitrogen and ortho-phosphate concenirations, chlorophyll a, turbidity, total suspended solids,
total dissolved solids, biochemical oxygen demand, total phosphorus, nitrale + nitrate-nitrogen, chloride, sulfate,
total iron, specific conductivity, alkalinity, hardness, and manganese. The evaluation of biological parameters
included biosurveys of benthic macroinvertebrate and fish popilations Samples were used to laxonomically
characterize the aquatic community, and to identify indicator taxa and relative abundance. The Shannon-Wiener
diversity index and indices of evenness, variety, and dominance were calculated to assess overall community health.
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RIVER MONITORING PROGRAM
Fixed-Station Monitoring

No formal ecological monitoring was completed during FY86-87 Currently, the State relies heavily on information
generated from its fixed-station waler quality monitoring network and intensive surveys to assess waler quality
problems Chemical analyses of water, sediment, and biota form the basis of the evaluation

Ecoregion Program

The Arizona Department of Environmental Quality (ADEQ) is examining the application of ecoregior .; to water quality
standards. As parl of this, the ADEQ intends to survey regional reference sites to determine the aquatic species that
best characterize ecoregions, to refine water quality standards, and to better manage NPS pollution from mining and
ranching

Rapid Bioassessments

The State is developing a rapid bioassessment protocol for streams based on macroinvertebrates collected from
riffles and pools

Toxics Monitoring

Water, sediment, and fish are collected for tissue residue analyses by EPA for metals, pesticides, volatile organics,
PCBs, and plasticizers at approximately 20 sites.

LAKE MONITORING PROGRAM
Game and Fish Monitoring Program

The Arizona Game and Fish Department conducts extensive limnological surveys (one-four times/year during spring
or summer), which include analyses of water (lotal phosphorus and other nutrients), sediment, and flish tissue
samples to determine any changes in the aquatic resources due to pollution. Fisheries surveys are also performed
to identily species composition, relative abundance, age, growth condition, and length frequencies.

Clean Lakes Program

In 1983, under the Clean Lakes Program, a priority list containing 56 lakes was developed based on Carlson’s
Trophic State Index (TSl) and recreational use The TSl index was weighted 80% and recreational use 20% 1o
generale the final ranking. Trophic condition is estimated based on Secchi disk depth, chlorophyll a, total
phosphorus, and total nitrogen.
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RIVER MONITORING PROGRAM
Biological Surveys

The State does not currently conduct monitoring to evaluate NPS pollution problems in streams and rivers
However, the Alaska Department of Fish and Game conducts biosurveys in support of special studies

LAKE MONITORING PROGRAM
Biological Surveys

The State does not currently conduct monitoring to evaluate NPS pollution problems in lakes. However, the Alaska
Department of Fish and Game conducts biosurveys in support of special studies.

COASTAL/ESTUARINE MONITORING PROGRAM
Biological Surveys

The State does not currently conduct menitoring to evaluate NPS pollution problems in estuarine and coaslal areas.
However, the Alaska Department of Fish and Game conducts biosurveys in support of special studies.

Toxics Monitoring

Special studies are conducted by NMFS for the State to determine residue analyses of aromatic hydrocarbons in
lissues of three marine fish.
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(cont)

LAKE MONITORING PROGRAM

Toxics Monitoring

The State currently has no routine lake monitoring program except in its toxics program, which samples water and
fish tissue for toxic compounds (metals, PCBs, and other organics) at three to six locations per year on a 3-year
rotating basis.

Clean Lakes Program

There is some lake monitoring conducted as part of a Phase | Clean Lakes Program for Bayview Lake
COASTAL/ESTUARINE MONITORING PROGRAM

Fixed-Station Monitoring Network

As part of the fixed-station monitoring program, the State added five coastal stations in 1987 and added seven
stations in Mobile Bay in 1988. Routine physical/chemical water quality parameters are monitored at all stations, and
macroinvertebrates and fish are sampted at some of these coastal and estuarine stations. Benthic macroinverte-

brates are quantitatively sampled (dredge hauls), and the data are analyzed for taxa richness, species composition,
and relative abundance.
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RIVER MONITORING PROGRAM

Fixed-Station Monitoring

The State employs biological sampling in its fixed-station ambient monitoring program. The main focus of biological
monitoring is on macroinvertebrates, defined as those organisms retained on a U S Standard No. 30 mesh sieve,
which are collected ulilizing Hester-Dendy-type multiple-plate artificial substrate samplers or handpicked with forceps
over a measured period of time. Following collection and processing of samples, the organisms are enumerated
and identified to the lowest possible taxonomic level. From this information, species diversity, equitability,
Ephemeroptera, Plecoptera, Trichoptera (EPT) index, taxa richness, and species composition are calculated and the
condition of the stream assessed. Biological monitoring is a valuable addition to physical/chemical water quality
sampling in that it will detect long-term detrimental effects that water chemistry alone may miss A well-planned
biological assessment will also detect a healthy stream when the water chemistry data are inconclusive.

Intensive Surveys

The State employs biological sampling in its intensive survey program. Biosurveys are conducted as informational
surveys related to pollution complaints in streams suspected of being adversely impacted by point and/or nonpoint
sources, in water quality standards studfes, and in studies to collect data related to enforcement activities These
studies include aquatic biological community surveys, chemical and physical water quality information, and flow
measurement. Sediment sampling and primary productlivity estimates may also be included depending on the study

objectives.

Rapid Bioassessments

The State’s biological staff is currently involved with other EPA Region 4 States and Region personnel in an effort to
develop a viable and rapid bioassessment protocol This will allow more waterbodies to be biologically monitored
with the limited resources available.

Toxics Monitoring

The State collects fish for residue analyses of metals, PCBs, and organic compounds at three to six locations per
year on a 3-yr rotating basis.
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Biosurveys
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Specific municipals are required 10 conduct acute 48-hr
Daphnia sp. toxicity tests quarterly As industrial and
municipal permits are reissued, all majors and selecled
minors will have acute and chronic bioassay toxicily
requirements using Ceriodaphnia dubia and fathead

minnows (Pimephales promelas) in static renewal tests.

The State has no bioassay toxicity testing capabilities.
The EPA’s Duluth Laboratory has been conducting a
number of acute and chronic bioassays for the State,
principally related to evaluation of oil treater discharges

Dischargers are nol required to conduct biosurveys

The State Water Quality Agency conducts no instream
biological monitoring, however, the State Fisheries
Agency provides information used in the classification of

State waters
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Bioassay testing

Biosurveys
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Specilic industrials (pulp and paper mills) are required to
conduct chronic 7-d Ceriodaphnia and fathead minnow
(Pimephales promelas) toxicity tests on effluents and to
perform acute static 96-hr loxicily tests on Ceriodaphnia
dubia and fathead minnows_ Acute slatic 96-hr bioassay
loxicity testing using Ceriodaphnia dubia and fathead
minnows is required for specific municipal dischargers.

The State has the capability of conducting the
Ames/Salmonella mutagenicity test for screening envi-
ronmental samples

The State has the capability of conducting acute static
toxicity testing using Daphnia magna, Daphnia pulex,
and Ceriodaphnia dubia. Future testing will be directed
toward conducting chronic 7-d Ceriodaphnia dubia and
fathead minnow tests

Aithough the State has a mobile bioassay laboratory, the
facility is not currently used

Dischargers are not required to conduct biosurveys

The State maintains 40-50 trend monitoring sites where
macroinvertebrates, periphyton, lish, macrophytes, zoo-
plankton, phytoplankton, and chlorophyll a are assessed

The State maintains an extensive macroinveriebrate
sampling program invoiving 400-500 samples, but this is
primarily directed toward assessment of nonpoint source
poliution as is the Bureau of Fisheries Management’s
Fish Community Program.
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Bioassay testing

Biosurveys
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Bioassay testing is required for specific industrial
dischargers annually, semiannually, or more frequently
and for specific municipal permits with pretreatment
programs that receive industrial contributions

Standard permits require a static 48-hr LC__ test on
fathead minnows (Pimephales promelas) and Daphnia
pulex

Annually, the State conducts approximately 100 acute
48-hr fathead minnow and Daphnia magna or Daphnia
pulex tests of effiuents and/or ambient waters. At eight
sites, “‘minichronic’ 7-d fathead minnow, and Ceriodaph-
nia dubia toxicity tests were conducted on ambient
samples (these tests are not routinely performed)

Some industrial permits require instieam macroinverie-
brate assessment

Ambient macroinveriebrate community assessmenls are
conducted as part of a 42-station long-term trend moni-
toring network statewide. Some of these stations overlap
with the 27 long-term water chemisiry sites

Macroinvertebrate communities are also assessed as
part of approximately 20 special studies that consist of
four to five sampling sites per study These studies
primarily involve “upstream/ downsiream’’ monitoring
associated with NPDES permit issuance
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WA The Slate is in the process of dramatically increasing Dischargers are generally not required to conduct biosur-
bioassay requirements Bioassay lesting is required in veys, however, a new State policy will require pulp mills
major industrial and several municipal permits and and perhaps all industrial dischargers to conduct benthic
involves a 96-hr acute salmonid toxicily test (usually invertebrate community analyses.
rainbow trout [Salmo gairdneri]). The toxicity criteria
generally specity 80% survival of the test species in 65% The Municipality of Metropolitan Seattle (METRO)
effluent using the receiving water as dilution water. The evaluates habitat suitability for salmonids and benthic
current interim policy requires only acute testing of three community structure in 25 rivers and 27 lakes.
species, although most majors are being required to
conduci chronic testing with Ceriodaphnia or Daphnia All major dischargers to Puget Sound are monitored by
for freshwater systems. For marine systems, most the State for ambient effects, specifically benthic infaunal
majors are being required to conduct chronic testing with communily structure, and fish abnormalities (this is not
one of four echinoderm species (Dendraster excentricus, routinely conducted).
Strongylocentrotus purpuratus, S. franciscorum, or S.
droebachiensis), the oyster (Crassostrea gigas), or the The State has recently started evaluating benthic infaunal
mussel (Mytilus edulis). Some Puget Sound dischargers communities at 50 stations in Puget Sound

are being required to conducl sediment toxicily testing
with the amphipod Rhepoxynius abronius. All major
dischargers to Puget Sound are monitored for acute and
chronic toxicity effects ”

Four Federal facilities are required by permit to conduct
chronic Ceriodaphnia and Selenastrum capricornutum
testing, and some Federal facilities are required to con-
duct testing using marine species where appropriate.

A new policy by the State will require pulp mills (and
perhaps all major industrial dischargers) to do the follow-
ing: 307(a) toxics scan, acule and chronic bioassays,
ambient water chemistry, sediment chemistry, and ben-
thic invertebrate community analyses. Pulp mills will
have to sample dioxin in fish tissue as well.

The State is also initiating a program of acute and
chronic Ceriodaphnia testing requirements for
dischargers The Stale has recently starled sediment
testing at 50 Puget Sound stations, which includes
amphipod and Microtox® sediment bioassays as well as
an analysis of benthic infauna and sediment chemistry
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RIVER MONITORING PROGRAM

Ambient Water Quality Monitoring Network

The State ambient fixed-station monitoring network consists of 97 stations in four river basins operated by the USGS,
33 stalions operated by the North Dakota Department of Health, 4 stations operated by the State of Minnesota in the
Red River Basin, and 11 stations operated by the U S Corps of Engineers. At the 33 stations operated by Norih
Dakola, routine water quality parameters are samplied monthly, quarterly, or seasonally.

Biosurveys

The State does not conduct biosurveys associated with NPS pollution problems in streams and rivers.

Toxics Monitoring

The State collects fish from 10 locations per year for residue analyses of organochiorine pesticides, PCBs, and
melals. The State also collects sediment for residue analysis on a site-specific basis.

LAKE MONITORING PROGRAM

1986 Nelson Lake Study

A comprehensive monitoring program to sample water chemistry, aqualic biota, and sediments was conducled by a
contractor for the State. The study included analyses of the aquatic community (phytoplankton, zooplankton, and

periphyton) in Nelson Lake. Trace metal residue analyses were performed on tissue samples from seven fish
species and on lake sediments.
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RIVER MONITORING PROGRAM
Ambient River Monitoring Network

The State collects water qualily and sediment chemisiry data annually in conjunction with biosurvey data collected at
National Ambient Water Quality Monitoring Network (NAWQMN) stations and other monitoring static-1s on 11 major
Ohio rivers

The State has developed biological criteria for its rivers and slreams using a biosurvey/ecoregion approach A set of
least-impacted reference sites across the State and within each of the live Ohio ecoregions was carefully selected
and sampled for fish, macroinvertebrates, and water column and sediment chemistry. Based on these results,
criteria for three biological indices were derived: the Index of Biotic Integrity (1Bl for fish), the modified Index of Well-
Being (Iwb for fish), and the Invertebrate Community Index (ICI for macroinvertebrates) Macroinvertebrate
community monitoring is conducted in approximately 15 river basins at over 165 sites each year as part of the
intensive Biological and Water Quality Survey Program and at sites included in the National Ambient Water Quality
Monitoring Network (NAWQMN) on 11 major Ohio rivers. Al these stations, macroinventebrates are collected using
modified Hester-Dendy multiplate artificial samplers; they also are collected from natural substrate using dipnets and
hand picking. Fish are sampled primarily by electroshocking and seining. Stations are primarily located downstream
of point source dischargers; however, an dxpanded monitoring efiont during 1988 was planned to assess NPS
impacts. Habitat evaluations are also made at each site using a qualitative habitat evaluation index.

Paired Watershed Study

A cooperative Federal, State, and local agency monitoring program was established to determine the effectiveness
of conservation lillage in reducing pollutant loading of steams. Farmers in one watershed (1,450 acres) maximize
use of conservation lillage, while farmers in an adjacent watershed (1,847 acres) use conventional tilage Crop
produclion records will be maintained of all fertilizer and pesticide applications. The runoff entering streams will be
monitored to determine differences in water quality accountable to the tillage system used.

Toxics Monitoring

As part of the Great Lakes Surveillance Program for Lake Erie, monthly water qualily monitoring is conducted on 12
of the larger Lake Erie tributaries. Sampling to monitor the concentration of toxic substances in fish tissue and

sediment was done at selected sites

As part of the Intensive Biological and Water Qualily Survey Program, ambient water quality samples are collected for
routine chemical and metals analyses in 12 to 15 river basins per year
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(cont)

LAKE MONITORING PROGRAM
Phytoplankton Ambient Network

Lake waler quality is assessed by evaluation of phytoplankton populations as related to pertinent chemucal and
physical data. This ambient network consists of locations within waterbodies that have shown potential for
eutrophication Lakes are sampled once during the peak growing season. Two lo twelve stations are located on
each lake depending on size. Samples are collected from the surface, euphotic zone, and hypolimnion Samples
are analyzed for chlorophyll a, nutrients, and other chemical/physical parameters. The NC Trophic Stale Index
(NCTSI) is the primary tool for evaluating the trophic status of lakes. The index is based on total phosphorus, total
organic nitrogen, Secchi depth, and chiorophyll a The NCTSI relates to tropic classification as follows:

NCTS! Trophic Status
<20 Oligotrophic
-20t000 Mesotrophic
00t 50 Eutrophic

>50 Hypereutrophic

Algal Bloom Studies

A stalewide algal bloom reporting procedure was established in 1984. This program involves identification and
enumeration of samples and a review of walter quality data to assess the role that algal growth might have played in a
specific pollution situation (e g, fish kill) under investigation.

Special Monitoring Studies (1986-1987)
. Falls of the Neuse Reservoir and B Everett Jordan Lake Studies--These studies consisted of monthly sampling

of physical, chemical, and biological parameters at nine stations (Falls Reservoir) and eight stations (Jordan
Lake) to determine trophic status and suitability of raw water supplies.
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(cont.)

COASTAL/ESTUARINE MONITORING PROGRAM (cont )

Benthic Macroinvertebrate Surveys

As part of the NPS Program, coastal/estuarine biosurveys are conducted for benthic organisms using a limed efiort
employing sweep nets and fine-mesh samplers In addilion, sediment grabs (petite Fonar samplers) are evaluated
for the infauna community Dala analyses includes determination of taxa richness and species composition. Trends
are assessed where applicable. Marine biosurvey data are not subjected to all the metrics used to « raluate fresh-
water biosurvey data Marine biosurveys differ from freshwater biosurveys in that marine waters are not ranked as to

their poliution category.
Special Monitoring Studies (1986-1987)

. Broad Creek--This study evaluated the biological changes in the Broad Creek estuary due to artificial salinily
manipulations. The study was performed belween February and June 1986 in cooperation with North Carolina

State University
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LAKE MONITORING PROGRAM
Citizen’s Statewide Lake Assessment Program

In this program, during the summer, 53 lakes are sampled 15 times by private citizens. The following paramelers are
monitored: Secchi depth, temperature, pH, acid neutralizing capacily (ANC), specific conductance, chiorophyll a,
nitrate nitrogen, and total phosphorus at the surface and at depth al one or more locations In some lakes, dissolved
oxygen (DO), lake level precipitation acidity, precipitation amount, and aquatic plant populations are also assessed.

Lake Classification and Inventory Program

Approximately 30 lakes each year are sampled in specific geographic regions of the State Samples are collected for
pH, ANC, specific conductance, temperature, DO, chlorophyll a, nutnents, and plankion at the surface and at depth
at the deepest pont of the lake five times per year from May through Octlober.

Water Quality Surveillance Network

Seven slations are sampled in this network. The samplmg pattern is similar to the Lake Classification and Invenlory
Program with the addition of major ions” Each lake is sampled once in the spring, summer, and fall al both the
surface and at depth Two lakes have more than one sampling tocation.

Special Lake Studies

The State monitors four Adirondack Lakes (Twitchell Lake, West Lake, Brook Trout Lake, and Silver Lake) as part of
the Long-Term Acidity Monitoring Study. These lakes are sampled throughout the year in a similar fashion to lakes
sampled in the Lake Classification and Inventory Program, with the addition of major ions and aluminum species.
Toxics may be monitored in water, sediment, fish, and invertebrate species as part of special lake studies

COASTAL/ESTUARINE MONITORING PROGRAM

Long Island Sound Studies

These sludies are conducted jointly by the States of New York and Connecticut, Regions 1 and 2, the National
Oceanic and Atmaospheric Administration (NOAA), and the Interstate Sanitation Commission The State has been

active in studying the extent and eflects of toxic contamination in the Sound through finfish, lobster, and eel
contamination studies
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains an extensive ambient water quality moniloring program consisting of 340 stations, 38 of which
are located in estuarine waters. Slations are distributed evenly according to basin size throughout the State's major
river basins. The fixed-station ambient monitoring network is a dynamic system. Parametric coverage and frequency
are routinely modified to derive needed information. At a minimum, the entire network is reviewed every 3 yr All
stations are sampled monthly, quarterly, or semiannually depending on their relative importance. Pesticides, other
organic compounds, and metals are monitored in the water column; melals also are monitored in sediment.

Benthic Macroinvertebrate Network

The State maintains a Benthic Macroinvertebrate Ambient Network (BMAN). This fixed-station network consists of
approximately 180 sampling locations; approximately 80 freshwater and 10 esluarine sites are sampled annually
Stations are sampled at varying frequencies (e.g., some siles are sampled each year, some every other year, and
some every third year). This schedule provides maximum coverage and foundation for a long-term data base.

Sampling requires approximately 6 man-hours per site and incorporates the use of kick nets, sweep nets,
chironomid collections, and visual inspections. The water qualily of an area is assessed by determining lotal taxa
richness, taxa richness of pollution intolerant groups (Ephemeroptera, Plecoptera, Trichoptera [EPT]), and
predominant ‘‘indicator”’ assemblages. Biological results are compared to existing chemical and physical data lor an
area and are examined for between-year variations in flow Samples are collected from July to early September to
approximate worst-case conditions (low flow and high temperature).

Special Monitoring Studies (1986-1987)

. Little Yadkin River--This study used fish communily structure data o evaluale the effects of sediment control
structures in a drainage that receives NPS loading. The study included four sites and was performed during

July 1987

. Lumber River--This study used fish community structure to gather background data in the area of a proposed
hazardous waste dump site. The study was performed during September and October 1986, and a followup
study was performed in July 1987.

Toxics Monitoring

The State collects hish atl 30 to 50 sites per year for residue analyses of pesticides and metals
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State obtains routine water qualily data from 7 fixed slations and 11 NASQAN stations operated by the USGS
and the New Mexico Interstate Stream Commission Monitoring System Routine water quality parameters are
sampled bimonthly, additional nutrients and trace elements are sampled quarterly, radiochemicals are sampled
semiannually (at selected stations), and phyloplankton are sampled seasonally (five to seven times per year) In
addition, 46 long-term stations are monitored by USGS in perennial streams statewide

Trace element residue analyses are conducted on water samples collected during intensive surveys Peslicides are
also monitored as deemed necessary

intensive Surveys

The State conducits intensive and reconnaissance surveys of physical, chemical, and biological conditions in
selecled stream segments Approximately eight intensive river monitoring studies are conducted annually
Generally, three macroinvertebrate samples are collected at each chemical sampling site Macroinvertebrate
community structure is evaluated using the Winget and Mangum Biolic Condition Index (BCl) and the Shannon-
Wiener Diversity Index. Only one fish survey has been conducted by the Environmental improvement Division
because fisheries information is collected routinely by the New Mexico Game and Fish Department

Toxics Monitoring

The State does not currently collect fish for residue analyses, however, fish residue analyses are provided by other
agencies as a cooperative effort (e g., USFWS and New Mexico Department of Game and Fish).

LAKE MONITORING PROGRAM

Approximately five lake monitoring studies are conducled annually Biological sampling for zooplankion,
phytoplankton, and benthic macroinvertebrates are included in each lake study. One sample is collecled at a
shallow station and another at a deep station Sampling is usually perlormed seasonally during the spring, summer,
and fall, although some winter sampling is also conducted The following water quality parameters are also
monitored total phosphorus, chlorophyil a, Secchi disk transparency, and other nutrients. Toxic substances are
monitored in water and fish tissue samples through cooperaltive efiorts with the New Mexico Department of Game
and Fish or the U S Fish and Wildlife Service
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RIVER MONITORING PROGRAM
Rotating Intensive Basin Surveys (RIBS)

The State conducts ambient moniloring for toxic and conventional water quality parameters in four media (water
column, sediment, macroinvertebrates, and fish) as part of the Rotating Intensive Basin Studies The major drainage
basins are divided into three groups. Each group is monitored for a 2-yr period within a 6-yr cycle. During each 2-yr
study, 24 water samples are collected and are analyzed for nine metals and volatile halogenated organics. Two
spatial composites of surficial sediments are analyzed for metals, organochlorine pesticides, and PCBs.
Macroinvertebrates are collected two to six times at each site for metals, pesticides, and PCB analyses One fish
collection of two to four species is made as part of the RIBS program.

The Slate also collects macroinvertebrates at 38 trend monitoring siles and al 50 special survey siles per year
Macroinvertebrates are collected two to six times at each Rotating Intensive Basin Studies (RIBS) station and are
analyzed for community structure including species diversily and richness. The macroinvertebrates are collecled
using six multiplate collectors in large streams or by two rapid bioassessments (kick samples) in small wadeable
tributaries

Toxics Monitoring—Bioindicator Species

The State also uses laboratory-reared midge larvae as bioconcentrators by placing them in areas of suspecied
contamination for designated periods of time.

Toxics Monitoring--Fixed-Station Water-Quality Networks
The State maintains a fixed-station toxics surveillance network 1o monitor 14 metals, 29 volatile halogenated
organics, and 24 aromatic hydrocarbons in the water column at 76 sites statewide. Eleven siles are located in major

rivers to monitor overall water quality, 44 sites are siluated downstream of either point source dischargers (41) or
hazardous waste sites (3), and the remaining 21 siles are designated as background stations.

Fish Contaminant Monitoring

The State collects fish at 100 sites per year for lissue residue analyses of some metals (primarily mercury), PCBs,
and organochlorine pesticides.
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LAKE MONITORING PROGRAM

Biological Surveys

Very little biological monitoring for NPS pollution has been performed in lakes The Division of Fish, Game, and
Wildlife conducts fish community assessments These include a determination of the primary types of fish found and
heaithiness of the fish community

Lakes Management Program

This sampling program collecls waler samples from 20 public lakes slalewide primarily including those wilth high
recreationat use Samples are analyzed for nutrients, turbidity, algae, and colilorm bacteria

COASTAL/ESTUARINE MONITORING PROGRAM
Ambient Water Quality Monitoring

Routine water quality monitoring in New Jersey's bays, estuaries, and coastal reaches is performed by the Interstate
Sanitation Commission and Delaware River Basin Commission, which monitor for bacteria, DO, nufrients, and toxics

intensive Studies
Site-specific intensive studies are conducted by the State lo address specilic poliution problems:

. USEPA New York Bight Water Quality Survey--Involves phytoplankton and chlorophyll a analyses at 12 stations
for 16 weeks

. NJ Coaslal Eutrophication Study--Involves supplemental data collection on brown and red tides and includes
phytoplankton, chiorophyll 8, and related parameters at 14 stations monthly.

. Barnegat Bay Study--Involves an investigation of the fate and effects of marina-associated pollutants on
commercially important fish and shellfish, eutrophication, and nutrient loading in Barnegat Bay and
development of a critical pathway analyses for the Oyster Creek Nuclear Generating station using the hard
clam, Mercenaria mercenaria.
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(cont) ) '

. Coastal Bloom (Green Tide) Study--Involves monitoring near shore waters from Atlantic City to _Ocean City to
determine physiochemical conditions required for Gyrodinium aureolum blooms Eighleen stations are
sampled weekly for physical/chemical parameters (including chlorophyll a concentrations) and phytoplankton
counts.

. Toms River Estuary Study--Involves a survey of the estuary to determine the extent and causes of baclerial
contamination of public bathing areas.



Survey of Monitoring in NPS Programs

State

NH
(cont)

LAKE MONITORING PROGRAM

Special Studies

The WSPCC conducts intensive lake studies (lypically 1 year in duration) on specific lake problems, such as algal
suppression using aluminum sullate, effects of wetlands manipulation on nultrient removal, diagnoslic/leasibility
studies, and effecls of causeway construciton across a reservoir.

Citizen Monitoring

Citizen volunteers sample lakes biweekly for the 3 summer months. The water qualily parameters measured include
total phosphorus, chiorophyil a, and Secchi disk transparency.

COASTAL/ESTUARINE MONITORING PROGRAM
Special Studies
Special monitoring studies in coastal areas include research on the Great Bay estuary by the University of New

Hampshire, studies proposed as part ofthe National Estuarine Research Reserve, and potential studies by the Water
Quality Section of shellfish waters in several bays to define the sources of bacterial contamination
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The three State and Federal ambient water qualily monitoring networks include 114 monitoring sites stalewide that
collect data on routine water quality parameters and metals Two networks are affiliated with the USGS--the
NASQAN and the State/USGS Joint Primary Network. NASQAN consists of 6 stations, and the Stale/USGS joint
network consists of 82 stations. Sampling frequency is six times per year for rouline water qualily paramelers, two
times per year for supplemental water column paramelers, and yearly for sediment parameters (metals, organic
pesticides, herbicides, and PCBs). The EPA also maintains a Basic Water Moniloring Network of 26 stations
sampled four times yearly (seasonally). Additional samples are collected yearly tor metals and various dissolved
minerals

intensive Studies

Very little instream monitoring for NPS poliution has been performed in rivers. The Division of Fish, Game, and
Wildlife conducts fish communily assessments. These include a determination of the primary types of fish found and
healthiness of the fish community.

Site-specific intensive surveys are conducted to examine specific poliution problems:

. USGS/NJ Hopewell - Pennington Basin Study--Invoives characterizing ambient water quality of three creeks
using data from 135 macroinvertebrate samples and 48 periphyton samples.

. Pinelands Biomonitoring Intensive Survey--lnvolves sampling periphyton and macroinvertebrates at 20 stations
two limes per year.

. Toxic Database Biomonitoring Data Collection--Involves sampling for macroinvertebrates and fish at 10
stations two times per year.

. US EPA Basic Waler Biomonitoring Program--A lixed-station program for sampling periphyton and
macroinvertebrate data at 30 stations two times a year. This program has been conducted only once

Toxics Monitoring

The State is monitoring PCBs and organochlorine pesticide residues in select linfish collected from New Jersey
walerways
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RIVER MONITORING PROGRAM
Water Quality Monitoring Network

The State maintains an extensive fixed-station water quality monitoring network that regularly samples 74 stalions on
14 major river basins The nelwork monitors routine water qualily parameters as well as metals Sampling is
monthly, quarterly, semiannually, or annually depending on the river basin. In the Truckee River drainage,
periphyton samples are collected from antificial substrates monthly and evaluated for species enumeration,
chlorophyll a, and ash-free dry weight Macroinvertebrate samples are collected quarterly and measured for total
biomass, species enumeration, and species diversity.

Toxics Monitoring

The State collects fish for tissue and sediment residue analyses on a site-specific basis related 10 loxics problems
The State also participates in the EPA Toxics Monitoring Network and collects water, sediment, and/or fish tissues at
17 sites slalewide

LAKE MONITORING PROGRAM

The Stale currently does not have a statewide lake monitoring program The EPA as part of the National
Eutrophication Survey, however, monitored nine of the State's lakes and determined eutrophic conditions of these
lakes for Nevada

The State currentlly samples five important lakes and reservoirs for the purpose of providing background data for a
lake's data base that will be used in management of these State waterbodies. The lakes and reservoirs sampled
include Big and Little Washoe Lake, Rye Patch, and Wildhorse and Wilson Reservoirs These lakes and reservoirs
will be surveyed a minimum of every 2 years, three times during the year of the testing (spring, summer, and fall).
Nevada is currently in the process of applying for a Clean Lakes grant lo support further lake assessments



Survey of Monitoring in NPS Programs

State

NH

RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State conducts water quality studies of a number of rivers throughout the State Station types include 4 National
Water Quality Surveillance System (NWQSS) stations, 11 primary monitoring network stations, and 38 other fixed
stations. Specific paramelers sampled vary according lo stalion type, but typically include sampling routine water
quality parameters and metals.

Biosurvey Program

The State does not have a weli-defined biological sampling program for rivers and streams relative to NPS poliution
assessment. No biological monitoring was conducted in lotic waters

LAKE MONITORING PROGRAM

Lake Surveys

Approximately 40 to 50 lakes and ponds iff the State are roulinely sampled. Each lake is sampled twice during the
year: once during the winter and once during the summer. The main purpose of winter sampling is to determine the
phosphorus levels during a time of low biological production. Oxygen depletion under the ice and types of plankton
present are also monitored The plankton analyses involve phytoplankton identilication (to genus), percent
abundance and zooplankton identification (to genus), percent abundance, and cell counts

Summer sampling consists of evaluating various physical, chemical, and biological parameters during a time of
maximum biological production. Physical/chemical measurements include water transparency, conductivity, color,
alkalinity, pH, and nutrients. Chlorophyll a analyses are made from phytoplankton samples. During the summer, the
identity and shoreline location of major growths of vascular plants and macroscopic algae are noted Subjective
evaluation of the abundance of each plant in the lake as a whole is determined using the terms ‘‘sparse, scaltered,
common, abundant, and very abundant.” Unknown samples are collected for identification

Acid Rain Studies

The Water Supply and Pollution Control Commission (WSPCC) samples 20 accessible lake outlets twice a year
(spring and fall) and 30 inaccessible ponds (by helicopter) once a year (spring) for acid rain parameters to provide
short- and long-term trend information on acid rain etfects
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RIVER MONITORING PROGRAM

Ambient Water Quality Monitoring Network

Short-term intensive and synoplic water monitoring surveys are emphasized rather than long-term, fixed-station, and
fixed-frequency monitoring Fixed-station monitoring is conducted on the Clark Fork River principally by the USGS
The current network consists of 32 mainstem, tributary, and effluent stations. Sampling is conducted 16 times per
year—monthly from August through March and twice monthly from April through July.

Cilark Fork River Trend Monitoring

Once each year in August, biological samples consisting of four modified Hess quantitative macroinveriebrate
(stream insect) samples and one periphyton (algae) composite sample are collected at each river station

A study of the distribution and abundance of fish and other biological communities in the Clark Fork River has been
initiated as part of the Clark Fork River Basin Project

Toxics Monitoring

Sampling of sediment and fish tissue for residue analyses of metals, PCBs, PCPs, and chiorinated hydrocarbons is
conducted on a sile-specific basis

LAKE MONITORING PROGRAM
Flathead Lake Monitoring

The State contracted the University of Montana to monitor the amounts of algal nutrients and algal growth in
Flathead Lake to evaluate eutrophication problems.
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Program

The State maintains, in cooperation with the USGS, a 58-station ambient monitoring network. Routine water quality
parameters are sampled monthly. Addiionally, at 15 of the 58 stations, melals are monilored quarterly

River inventory and Classification Program

Direct assessments of aquatic life use support are made using fish and invertebrate data collected as part of a
stream inventory and classification program. A total of 140 sites were combined to represent Eastern Nebraska
warmwater streams (Corn Belt Region).

The macroinvertebrate community metrics inciude total number of taxa, total number of Ephemeroptera, Plecoptera,
and Trichoptera (EPT) taxa, percent tolerant taxa, total number of intolerant taxa, and a biotic index based on Chutter
(1972) Fish data are evaluated by species composition (including total number of species, number of benthic
insectlivores, number of sunfish species, number of native Cyprinid species, percent tolerant species, and the
number of intolerant species), trophic composition (including percentage of omnivores, inseclivores, and carnivores),
fish condition (including percentage of indiwiduals as hybrids and percentage of individuals with anomalies), and
abundance Two indices were used to evaluate the stream segments: the Index of Biotic Integrity (1Bl) for fish
developed by Karr et al. (1986) and an Invertebrate Community index (ICl) modified after an index used by the Ohio
EPA (1987, Volume IIl).

Toxics Monitoring

The State, in cooperation with the EPA, collects fish at 15 locations as part of the Regional Ambient Fish Tissue
Analyses Program. Whole fish residue analyses are conducted by Region 7 for 140 toxic pollutants.

LAKE MONITORING PROGRAM

No ambient moniloring is conducled to gather waler quality data on lakes and reservoirs; however, the Stale
currently conducts special monitoring studies as appropriate and will monitor 62 lakes in 1989 and 1990 for various
physical, chemical, and biological parameters as part ol its State Lake Water Quality Assessment program A
Trophic State Index based on the method of Carlson (1977) was calculated for 23 lakes based on mean summer
Secchi disk transparency.

Eleven lakes have been submitted as candidates for Seclion 314 Phase | sludies using FY89 funding
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(cont )
Ambient Biological Monitoring

The State does not currently sample for macroinvertebrates in estuarine/coastal waters Periphytometers are used
for sampling.

Intensive Surveys

The State conducted several intensive surveys from 1985-1987, including the following survey that involved an NPS
pollution assessment:

. Water Quality Survey at Ocean Springs Harbor--Benthic community structure, phytoplankton community
structure, chlorophyll a, b, ¢, and phaeopigments were sampled.
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State’'s ambient water quality monitoring network of 30 stations comprises stations operated solely by the U S
Geological Survey (USGS) and stations operated cooperatively by USGS and the State

Rapid Stream Assessments

The State conducts qualitative macroinvertebrate sampling (rapid stream assessments) in streams for NPS studies
associated with coal mines, barite mines, lead-zinc mines, sawdust piles, and animal waste facilities. The rapid
stream assessment technique was used in 165 studies from 1986-1987 to evaluate NPS problems.

Special Studies

Preliminary fish fauna studies are also conducted in NPS treatment watersheds prior to Best Management Praclices
(BMP) implementalion.

Toxics Monitoring

The State collects fish at 27 sites annually at stations operated cooperatively by the State and EPA or solely by the
EPA for the Regional Ambient Fish Tissue Analyses Program, EPA Region 7 performs residue analyses for 130 toxic
pollutants. The State conducts fish tissue analyses for chiordane, PCBs, and other pesticides at 10 to 20 short-term

monitoring sites.
LAKE MONITORING PROGRAM

Special Studies

Major activily in this program has involved a study of sedimentation rates, sediment quality, and the predator-prey
fish dynamics in Lake Taneycomo and monitoring fish tissue in several urban lakes for pesticide contamination.

Lake Assessments

The State will conduct a major monitoring program in 1989-1991 for 90 lakes statewide using Section 314 and 205(j)
funding Physical, chemical, and biological parameters will be sampled, and the study will focus on NPS loading
rates and in-lake effects.
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RIVER MONITORING PROGRAM
Ambient Biologicai Monitoring

The State maintains an ambient fixed-station water monitoring program (including physical/chemical parameters and
biological and fish tissue stations.) A network of 24 primary stations is sampled once every other month The
network includes unpolluted streams used for baseline assessments and some streams below discharges from
which long-term trends can be established or improvements noted. In addition, the State uses water quality data
collected at 22 USGS stations primarily in the Tennessee-Tombigbee Walerway and from 8 NASQAN program
stations.

The State collects periphyton using periphytometers at 18 ambient monitoring slations annually For periphyton,
chlorophyll a, biomass (as ash-free weight), and counts and identification are conducted Macrophyton are collected
at specific stations, and identification of species is made; in some cases, standing crop and percent coverage are
determined Macroinvertebrates currently are sampled using a '‘modified’ rapid bioassessment technique and
species diversity are determined The Slate is using a multihabitat, qualitative sampling method for macroinverte-
brates and is applying and testing many of the metrics presented in EPA’'s Rapid Bioassessment Protocols. The
State performs fish population assessments at five sites per year, and species identification is conducted

Toxics Monitoring

The Stale conducts ambient monitoring of fish tissue for metals and chlorinated hydrocarbons at 25 sites per year
The fish are collected during the fall because residue levels are generally higher then. Three species are collected
and a whole fish composite sample is analyzed for each species

LAKE MONITORING PROGRAM

intensive Surveys

The State conducted several intensive surveys from 1985-1987, including the following survey that involved an NPS
pollution assessment:

. Water Quality Survey of Roosevelt State Park--Fish population balance and lake fertility were assessed
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LAKE MONITORING PROGRAM (cont )
Regional Lake Sampling Program

The State collects samples from 50 to 150 lakes per year throughout the State This sampling effort evaluates the
range of conditions and patterns in lake water quality in Minnesota Trophic status is assessed using Carlson’s
Trophic State Index (TSl). This index was developed from the interrelationships of summer Secchi disk transparency
and epilimnetic concentrations of chlorophyll a and total phosphorus. About 100 lakes are monitored for water
qualily; about 35 lakes are monitored annually for acid deposition effects.

The trophic state of each lake was assessed using Carison’s TSI. This index was developed from the inter-
relationships of summer Secchi disk transparency and epilimnetic concentrations of chlorophyll a and total

phosphorus:

. TSI <50 = fully supporting swimmable and aesthelic uses (oligo-mesotrophic)
. TSI 51-59 = supporting but threatened (mildly eutrophic)

. TSI 60-65 = partially supporting but impaired (eutrophic-hypereutrophic)

o TSI >65 = nonsupporting (hypereutrophic)

Toxics Monitoring

The State is called upon routinely to assist in development of a sampling program for lakes impacted by sanitary
landfills, hazardous wasle sites, and related issues. Monitoring is conducted on a site-specific basis Water,
sediment, and lish tissues may be sampled for toxic compounds (mercury, PCBs, and dioxins). Residue analyses
are conducted in fish fillets only. Over the last 10 years, fish samples have been collected from 228 lakes and from 5
locations on Lake Superior. Nearly half of the State’s large lakes (> 5,000 acres) and a number of small lakes

(< 5,000 acres) have been sampled.
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LAKE MONITORING PROGRAM
. Oligotrophic lakes = TSI <39
Mesotrophic lakes = TSI 39-48
. Eutrophic lakes = TSI >48
inland Lakes Management Unit Lake Monitoring

Approximately 60 lakes were to be sampled in 1988 during spring overturn and summer stratificatio.. periods Parameters
to be monitored were not specified

National Surface Water Survey (NSWS)-Phase |

In the fall of 1984, 153 lakes in the upper peninsula were sampled to assess surface water pH levels

National Surface Water Survey (NSWS)-Phase I

Michigan State Universily (under EPA gontract) conducted fish surveys of 49 NSWS lakes in the upper peninsula
Information on size, composition, and growth rate of fish communities in relation to lake acidity was evaluated, and index
species (perch, sucker, pike, and bass) were collected for mercury analyses. Benthos, zooplankton, and phytoplankton
were collected, but they were not evaluated because of a lack of funding.

Toxics Monitoring

The State also collects fish and sediment samples from upper peninsula lakes for metal residue analyses, particularly
mercury.
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Water Quality Assessments
The State currently uses water quality criteria that are specific to each ecoregion in Minnesota for assessments of
NPS pollution impacts on water quality. Several water quality parameters are monitored: nitrate-nitrite, total
ammonia, total phosphorus, tolal suspended solids, conduclivily, pH, temperature, fecal coliform, turbidity, and 5-

day BOD. In addition, one or two reference watersheds have been idenitified for each ecoregion. These relerence
sites are relalively unimpacted by pollutants from all sources.

Benthic Macroinvertebrate Sampling Program

The State conducted benthic macroinvertebrate community assessments between 1976-1979 but currently does not
have an active program. The State is planning to develop instream crileria and a comprehenswe bi. togical survey
program using the EPA’'s Rapid Bioassessment Protocols.

Fish Community Sampling Program
The State (Department of Natural Resources) occasionally conducts fish community sampling as part of use
attainability studies The State is interested in developing fish community biocrileria based upon the ecoregional

approach and using the Index of Biotic Integrity (1BI). Efforts have been initiated to collect fish community data from
reference siles throughout the State. Fishery surveys have been completed in 11 of the 12 reference walersheds

Toxics Monitoring

Fish are sampled from 50-75 siles annual'ly and analyzed for mercury, PCBs, and dioxins in the fillets only Over the
past 10 years, 101 river locations have been sampled.

LAKE MONITORING PROGRAM
Citizen Lake Monitoring Program (CLMP)

Approximate 285 lakes are monitored through this program. Cilizen monilors collect weekly transparency
measurements of their lake during the summer.
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RIVER MONITORING PROGRAM (continued)

For the MRB, the members of a 100-organism subset of a larger sample are identified to the genus or species level
The taxonomic data are then compiled to determine the status of various criteria used to rank water qualty These
criteria include: species richness; distribution ‘balance’’; EPT value (number of taxa in Ephemeroptera, Plecoptera,
Trichoptera); percent contribution, pollution tolerances, and feeding habits of the five numerically dominant species;
and Hilsenhoff Biotic iIndex (HBI).

The MRB is conducted at up to 25 sampling sites per year in conjunction with comprehensive water quality surveys
Results are used to supplement traditional physicochemical analyses by demonstrating actual instream impacts of
pollutants, as well as assessing ambient water quality and habitat conditions throughout a particular watershed
From 1984 through 1986, a lotal of 59 sites were assessed using this technique

Microbiological Monitoring

Microbiological monitoring includes both the maintenance of a small support laboratory for algal identifications and
chlorophyll determinations, and the assessment of bacterial indicators of water poliution Data from riverine waters
are used to identily waterbodies exhibitipng improved or deteriorated waler quality conditions over time Algal
indicators of the presence of elevated ntetals levels, nutrient enrichment, or other contaminants (e g., oil and grease)
are cited in the interpretive information provided to the water quality analysts. Approximately 300 chiorophyll
analyses and 250 algal identifications and counts are conducted annually.

In the past 2 years, several bacteriological indicators including, but not limited to, the source differentiation of the
fecal streptococci bacleria were used to assess water quality conditions and determine sources of fecal contamina-
tion in the North River, Westport River, and Wareham River coastal drainage areas. Source differentiation of the fecal
streptococci bacteria provides a means for determining the source ol elevated bacteria counts. The kinds of sources
that can be distinguished by this method are: insects, birds, warm-blooded animals, and decaying vegetation.
Identification of the type of source will aid in the establishment of mitigative measures for controlling nonpoint
sources of fecal contamination.
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LAKE MONITORING PROGRAM
Cilean Lakes and Great Ponds Monitoring

The State conducts statewide lake monitoring once per year, generally during the summer A lake or pond is
classified according to the lake classification system after a baseline limnological survey of the waterbody has been
conducted This survey is generally conducted in 1 day and consists of bathymetric mapping of the waterbody;
physical, chemical, and biological sampling of the open water areas, tributary stream(s), and outlet; and a
quantitative and qualitative mapping of the aquatic macrophyton community in the waterbody. The purpose of this
survey is to classify the waterbody by its trophic status and identify any point and nonpoint sources of pollution.

Although a host of physical, chemical, and biological parameters is measured during the normal lake survey, only Six
critical parameters are employed in the lake classification priority system. The six parameters include: hypolimnetic
dissolved oxygen, Secchi disk reading, phytoplankton count (chlorophyll &), total ammonia and nitrate-nitrogen, total
phosphorus, and aquatic macrophyton. Toxics may also be monitored in water, sediment, fish tissue, and
macrophytes

The moslt recent survey dala are used, and the priority listing is updated annually The optimum season for
collecting lake data is mid- to late summef, or during peak biological production Unfortunately, this cannot always
be achieved; thus, spring or autumnal data have to be used in the lake classification system.

Microbiological Monitoring

Microbiological monitoring includes both the maintenance of a small support laboratory for algal identifications and
chiorophyll determinations, and the assessment of bacterial indicators of water pollution. The algal counts and
chiorophyll results are used by the Lakes Section in a scoring system for determining the trophic status of lakes and
ponds. Algal indicators of the presence of elevaled metals levels, nutrient enrichment, or other contaminants (e.g,
oil and grease) are cited in the interpretive information provided to the waler qualily analysts. Approximately 300
chiorophyll analyses and 250 algal identifications and counts are conducted annually.
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GREAT LAKES MONITORING PROGRAM

The Heidleburg Water Quality Laboratory Study made a comprehensive evaluation of physical (sediment) and
chemical (nutrient and pesticide) characleristics of NPS runoff in selected streams and river basins in the Lake Erie
drainage basin. The resulls were published in Lake Erie Agro-Ecosystem Program: Sediment, Nutrient, and
Pesticide Export Studies (Baker, 1987)

Biocriteria for river mouths, harbors, and nearshore areas on Lake Erie are currently under development
INLAND LAKES MONITORING PROGRAM

The State currently has no statewide routine lake monitoring program, and historical data are very limited.
Citizen Monitoring

The State is developing a citizen lake monitoring program with the Northeast Four-County Regional Planning
Commission

Proposed Lake Condition Index

The State has proposed the use of a Lake Condition Index (Ohio LCl) composed of 13 parameters that were
selected to provide a holistic evaluation of lake conditions. These parameters include both monitored and evaluated
biological, chemical, physical, and aesthetic information. The biological parameters include Index ol Biological
integrity (1B1) for fish, nuisance growths of macrophyles, fecal coliform bacteria contamination, primary productivity
based on chlorophyll a, and fish tissue contamination. For the biological parameters, monitoring dé *a are available
primarily for the nuisance growths of macrophyles, fecal coliform, and primary productivity based on chlorophyll a
values The chemical parameters include nonpriority pollutants, priority organics, priority metals, nutrients based on
spring total phosphorus, sediment contamination, and acid mine drainage. For the chemical paramelers, monitoring
data are available primarily for nonpriority pollutants, priorily metals, total phosphorus, and acid mine drainage. The
physical parameter, volume loss due to sedimentation, has been monitored for some lakes, and the public
perception of lake condition (aesthelics) when monitored is a measure of eutrophicalion based on chlorophyll a
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring and Toxics Monitoring Network

The State maintains an ambient trend monitoring network of 100 stations. This includes 22 CORE stations (which
are parl of EPA’s National Water Qualily Assessment Network) and 78 rotating toxics stations that combine water,
sediment, and fish tissue monitoring for organochlorine pesticides, PCBs, and metals.

intensive Survey

Stream monitoring activities are primarily directed toward water column chemistry, lish, benthic macroinvertebrates,
periphyton, and phytoplankton population analyses. Periphyton and phytoplankton surveys are used specilically to
evaluate NPS impacts. The State is also conducting the 14-day Selenastrum capricornutum algal bioassay test to
identify NPS toxicity. A diversity index for macroinvertebrates and algae has been included in the Oklahoma Water
Quality Standards, although it has not as yet been used in a regulatory setting.

LAKE MONITORING PROGRAM
Toxics Monitoring
Lake monitoring activities are primarily directed toward analyses of sediment and fish tissue for toxic residues The

Oklahoma Department of Health samples specific lakes every 3 years during the summer for toxic substances. The
State also monitors six reservoirs for toxics in fish tissue.

Routine Lake Surveys

The Conservation Commission has initiated a small lakes monitoring program that includes quarterly sampling ot
138 sites on 100 lakes for turbidily, conductivity, temperature, and chlorophyll a analysis Carlson’s Trophic State
Index (TS1) is used to evaluate trophic classification.
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PA LAKE MONITORING PROGRAM (continued)
(cont)
Lake Management Program

The State samples specific lakes once during the spring, summer, and fall for the following chemical/physical
parameters: total phosphorus, chlorophyll a concentrations, Secchi disk transparency, and other nutrients Only
lakes with point source dischargers are surveyed
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains a fixed-station trend monitoring network for chemical paramelers that also assesses biological
communities at 166 slations. At a minimum, biological sampling consists of qualitative benthic macroinvertebrate
sampling at each river station between August 1 and October 31 each year. Quantitative invertebrate sampling and
qualitalive or quantitative fish sampling are optional.

Intensive Surveys

The State conducts 100- 150 use attainment studies and biological assessments associated with river and lake
investigations. The scope of these invesligations includes physiochemical water quality parameters, flow
measurements, qualitative and quantitative measurements of aquatic vascular plants, algae, bacleria, benthic
invertebrates, and fish

Toxics Monitoring

The State collects fish for residue analysas of various pollutants at 28 CORE stations. Both whole fish and fillets are
sampled at half the CORE stations each year. White suckers are the target species.

Fish tissues are also monitored in the ORSANCO Lock Chamber Study on three rivers, and adult coho salmon are
monitored during their spawning run at one river station. Fish tissue analyses for the salmon study are performed by
the U.S FDA laboratory in Minneapolis as part of the Great Lakes Internalional Surveillance Plan.

LAKE MONITORING PROGRAM

Intensive Surveys

The State conducts 100-150 usé attainment studies and biological assessments associated with lake and river
investigations The scope of these investigations includes physiochemical water quality parameters, flow
measurements, qualitative and quanlitative measurements of aqualic vascular plants, algae, bacteria, benthic

invertebrales, and fish

Water Quality Network

The State maintains a trend monitoring network for chemical parameters that also assesses biological communities
at 166 stations annually (some of these stations are located on lakes) A qualitative plankion sample is collected
from Augus! 1 to October 31 each year in addition to the monthly physical/chemical water qualily data
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Ambient Water Quality Network

The State collects water samples at approximaltely 60 stations to monitor chemical-specific parameters Monthly
sampling is conducted at 16 river tributaries to the Great Lakes, at 22 river stations above and below major urban
areas, and at 2 stations on the Detroit River An additional 20 stations are sampled on the Detroit River from April
through November. Water samples are analyzed monthly for routine water quality paramelers at all stations.
Sampling for metals is conducted at different frequencies for the different waterbodies monitored

Benthic Macroinvertebrate Program

Benthic macroinveriebrates are collected at approximately 100 sites annually as part of 20-30 facility-related site visits
and 6-10 intensive surveys. There is no aclive fixed-station biosurvey network. Natural substrales are sampled using
dipnets and the organisms are identified to order, suborder, and family Pollutant-sensitive 1axa are identified to
species These data are evaluated by the number of taxa, relative abundance, and indicator types. Habitat
evaluations are made at each site.

Fish Community Sampling Program

Fish communities are sampled at sites similar to those sampled for benthos, but sampling depends on access and is
limited to wadeable streams Electroshocking is used for sampling and data are evaluated for the number of taxa,
relative abundance, and indicator species.

Toxics Monitoring

The State collects fish lor analyses of metals, pesticides, PCBs, and other toxics. The chemical analyses performed
are determined on a site-specific basis. In 1987, approximately 1,900 fish from 99 sites statewide were collected and
1,300 residue analyses were performed

LAKE MONITORING PROGRAM
Citizen Monitoring

Volunteer monitoring of transparency is conducted at 160-175 lakes annually From 1974-1982, chiorophyll a was also
measured. Lakes (over 50 acres) are classified by their physical, chemical, and biological characteristics into three
trophic categories The Trophic State Index (TSl) is a measure: of a lake's biological productivity, including nutrient ‘evels,
organic matter content, and water ransparency The State uses the TSI developed by Carlson (1977), which is derived
from calculations based on Secchi disk transparency, chlorophyll a, or total phosphorus values and can range from 0 to
100 The higher the number, the higher the lake productivity:
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COASTAL/ESTUARINE MONITORING PROGRAM

Coastal Surveys

A recent activity of the State has involved increased concern with coastal pollution. Major coastal areas of concern
include such highly polluted regions as Boston Harbor, Salem-Beverly Harbor, and New Bedford Harbor, as well as
relatively unpolluted areas such as Buzzards Bay, Cape Cod, and the Islands. The polluted areas are monitored to
assess improvement in water quality when water poliution control measures are instituted. Unpolluted areas, on the
other hand, must be carefully monitored to gain the knowledge necessary for their continued preservation During
both 1986 and 1987, nine coastal surveys were conducled.

Specisl Studies

A second major activity of the State has been the special studies conducted in Buzzards Bay as part of the EPA Bays
Program. The overall objective of this work is to combine monitoring with detailed investigations into the mecha-
nisms and processes that control the fates and effects of pollutants entering coastal waters. These studies will be
useful not only in expanding the State's understanding of marine pollution and the means to monitor it, but will also
provide information for making more meaningful management decisions

Microbiological Monitoring

Microbiological moniloring includes both the maintenance of a small support laboratory for algal identifications and
chlorophyil determinations, and the assessment of bacterial indicators of water pollution. Data from coastal waters
are used 10 identify waterbodies exhibiting improved or deteriorated water quality conditions over time Algal
indicators of the presence of elevated metals levels, nutrient enrichment, or other contaminants (e g , oil and grease)
are cited in the interpretive information provided to the water qualily analysts. Approximately 300 chlorophyll
analyses and 250 algal identifications and counts are conducted annually.
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains an ambient fixed-station river water quality monitoring network consisting of 87 stations (47 are
sampled 10 to 12 times per year; 40 are sampled four 1o six limes per year during spring and summer) that monitor
22 water quality parameters. The U S Bureau of Reclamation (USBR), under contract to the EPA, samples seven
sites monthly in two river basins. Ambient water quality sampling in the Tualatin River basin was conducted biweekly
as a joint effort of the Department of Environmental Quality (DEQ) and the Unified Sewerage Agency (USA) of
Washington County. DEQ monitored 15 stations, and USA monitored 14 stations

Tualatin River Study

The State conducts Winter Wet Weather Surveys of water quality (two samplings per day in the morning and
evening) for routine water quality parameters in the Tualatin River Basin. Sampling was initiated prior to major storm
events when NPS (urban and agricultural runoff) and sewer overflows would be expecled to be highest. Monitoring
continued through ithe peak of the hydrograph.

The State conducts summer Low Flow _ﬁiurnal Surveys of rouline water qualily parameters, particularly dissolved
oxygen (DO) at 6-10 key sites in the lower Tualatin River Basin Continuous DO monitoring is conducted at two sites
Sampling is conducted three times each summer for 3-4 days. The State collects and analyzes chlorophyll a
concentrations during the summer. Algal samples are identified and enumerated.

Willamette River Study

The State also conducts Low Flow Diurnal Surveys in sensitive reaches of the Willamette River

Toxics Monitoring

The State annually conducts statewide edible fish/shellfish tissue sampling at 12 sites to screen for bioaccumulation
of selected chlorinated pesticide organics and metals Sediment sampling is conducted annually or biennially at 12
sites for a larger number of organics and metals.

LAKE MONITORING PROGRAM

The State does nol routinely monitor lakes The Department of Environmental Quality is looking into the possibility of
developing a citizen monitoring network of lakes in Oregon as a means of developing trend data
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LAKE MONITORING PROGRAM (cont )
Special Lake Studies
The following special lakes studies were conducted during 1986-1987.

A biological survey of Tryon Creek State Park was conducted to evaluale suspected adverse effecls from urban
runofl This survey used the EPA’s Rapid Bioassessment Protocol for sampling benthic macroinveriebrates
Protocot Il (field assessment followed by laboratory analysis of rollected samples) was followed Artificial substrate
sampling was also conducted.

A biological survey of Devils Lake was conducled as part of the Phase Il Clean Lakes Resloration Program

Changes in fish populations and macrophyte abundance were documented in addition to changes in water qualily
parameters before and after implementation of the Phase Il Clean Lakes Resloration Program. Fish were idenlilied to
species, and scales were collected for determining the age class.

A biological survey of Sturgeon Lake was conducted to monitor changes in salmonid populations and resident fish
populations before and after implementation of a Phase |l Clean Lakes Restoration Program.

COASTAL/ESTUARINE MONITORING PROGRAM
Coquille Basin Study

The Stale is planning a basinwide study of the coastal Coquille Basin. Monitoring emphases in the agriculturally
dominated lower reaches of the basin will be direcled at determining the impact and sources of bacterial
contamination on commercial oyster fisheries. In the upper reaches, where forestry practices are of concern, the
State will be evaluating biological and habitat assessment techniques.

Toxics Monitoring

The State annually conducts slatewide edible fish/shellfish tissue sampling at 12 sites to screen for bioaccumulation
of selected chlorinated pesticide organics and metals Sediment sampling is conducted annually or biennially at 12
sites for a larger number of organics and metals

Fecal Coliform Monitoring Program

The State conducts periodic sampling on three Oregon estuaries (Tillamook, Yaquina, and Coos Bay) four to six
times per year for bacteriological analyses at 70 sites
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RIVER MONITORING PROGRAM

Water Quality Monitoring Network

The Commonwealth maintains a permanent water quality monitoring network (PWQMN) consisting of 57 slations on
25 major river basins islandwide for conducting bimonthly routine water quality analyses and semiannual metals
analyses Pesticide monitoring is conducted at selected stations.

The Commonwealth currently does not conduct biosurveys to evaluate water quality The main thrust of the
monitoring is directed toward use of fixed-station monitoring of water quality parameters including melals and
organics

Toxics Monitoring

Toxics monitoring has been associated primarily with the analyses of metals in the water column at estabilished
PWQMN stations. Special monitoring for pesticides, volatile organics, and acid/base/neutral fractions of priority
pollutants has also been initiated at selected stations. Sediment contamination was monitored at 16 stations for a
variely ol toxics

LAKE MONITORING PROGRAM

Ambient Water Quality Network

The Commonwealth maintains a water quality monitoring network that samples six lakes three times per year during
the spring, summer, and winter The chemical/physical parameters sampled include: total phosphorus, chlorophyil
a, chlorophyll b, Secchi disk transparency, other nutrients, and toxic substances (in the water column).

Intensive Water Quality Study

Samples of lake water and sediment were collected to evaluate point source and NPS pollution to Cidra Lake
COASTAL MONITORING PROGRAM

The Commonwealth relies on a special monitoring network of 59 coastal PWQMN stations to evaluate routine water
quality parameters, including sanitary pollution problems and heavy metal concentrations
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RIVER MONITORING PROGRAM
Biosurveys

The State conducts biosurveys coinciding with USGS fixed-station trend monitoring stations. Three Fullner multiplate
artificial substrate samplers (containing 14 plates each) are placed at 17 sites slalewide 1o evaluate the instream
macroinvertebrate communities Species composition, diversily, and the physiological condition of natural aquatic
communities are assessed. Macroinvertebrates (mostly aqualic insect larvae) are enumerated and classified
according to their tolerance of organic wasles and are scored as tolerant, facultative, or intolerant. Beck's Biotic
Index is calculated for each station, as are the total number of organisms and total number of taxa. These surveys
allow the State to inventory native invertebrate populations while proliling population changes on a year-to-year
basis.

Toxics Monitoring

The Stale contracts with USGS to collect monthly samples at six fixed water quality monitoring stations for routine
water quality parameters. Waler samples are monitored for 15 metals and 17 pesticides twice yearly during low and
high flow periods, and sediment residue anatyses are performed yearly for 17 organochiorine pesticides during low
flow periods.

The State maintains a supplemental monitoring program consisting of six stations that are sampled once per year
during low flow periods (August or September). Samples are analyzed for conventional pollutants and selected
melals

LAKE MONITORING PROGRAM
The State does not currently have a statewide lake monitoring program
COASTAL/ESTUARINE MONITORING PROGRAM

Biosurveys

The State samples water every other week in Upper Narragansett Bay and other areas for the “‘brown tide’’ organism
Aureococcus anorexefferens, ‘‘red tide" dinoflagellate species, and other problem phytoplankton species Species
identification is performed by the Universily of Rhode Island

Numerous biological surveys of Narragansett Bay are currently being conducted as part of the Narragansett Bay
Project funded by the EPA’s National Estuary Program to assess impact of toxics, land use impacts, nutrient
enrichment, and the health and abundance of living marine resources
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(cont)
Toxics Monitoring

The State collecls shellfish at 14 monitoring stations in Narragansett Bay for bacteriological and metal analyses
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RIVER MONITORING PROGRAM
Water Quality Monitoring Network

The State maintains biological sampling stations on various river basins throughout the State as part of the fixed-
station water quality monitoring network. Biological monitoring that is conducted at 78 stations includes identification
and enumeration of phytoplankion, aquatic macroinvertebrates, and fish. Dala are analyzed for taxa richness,
diversity, equitability, and similarity. The State is currently assessing many ol the new biometrics presented in EPA’s
Rapid Bioassessment Protocols.

Toxics Monitoring

Toxics monitoring is conducted as an integral part of the State's fixed-station water qualily monitoring nelwork
consisting of 185 primary stations, 358 secondary stations, 187 sediment stations, and 78 biological stations
Primary stalions are sampled monthly year round for routine water quality parameters, quarterly for metals, and
annually for pesticides, PCBs, and other arganics. Secondary stations are sampled monthly from M 3y to October
Sediment stations are sampled annually in environmental sink areas. Biological stations are sampled for residue
analyses of finfish and shellfish lissue once per year.

LAKE MONITORING PROGRAM
Clean Lakes Program (inactive)

The State conducted a lake classification survey from 1980-1981 of 40 lakes and reservoirs The lakes were sampled
once per season (fall, winter, spring, and summer) Trophic states was delermined using the National Eutrophication
Survey (NES) index and Carison’s Trophic State Index (TSI) The NES index is a six parameter percentlile index that
uses data for total phosphorus, inorganic nitrogen, Secchi disk depth, chiorophyll a, dissolved oxygen, and
dissolved phosphorus. The Carlson index is a single parameter TS| that may be based on either chiorophyll a,
Secchi disk depth, or total phosphorus. The NES index and Carlson index were both used 10 rank the 40 public

lakes.
Ambient Monitoring Program
The State maintains an ambient monitoring program for evaluating lakes. Sampling is conducted once per month at

50 lake stations year-round. The following water quality paramelers are sampled: total phosphorus, Secchi disk
transparency, other nutrients, and toxics (water, sediment, and fish tissue).
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(cont.)
Water Quality Monitoring Network

The State monitors tidal sallwater areas primarily through use of 63 lixed monitoring stations and through sanitary
surveys conducted to determine shellfish harvest classifications.

Biosurveys

The State conducts some coastal/estuarine biosurveys that involve qualitative, muiltihabitat sampling. These data are
analyzed for species composition and taxa richness.
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RIVER MONITORING PROGRAM

Biosurveys

The State conducts fish surveys to assist in the evaluation of the impact of wastewaters and 1o evaluate tishery
classification of questionable stream segments The fish surveys are qualitative in nature and are used in
conjunclion with walter quality survey data to evaluate improvement/degradation of water quality for fish habital and
diversity Fish are captured, identified, measured, assessed for health status, and returned lo the stream

The Slate also monitors changes in macroinvertebrate communily structure and diversity.

Toxics Monitoring

The State maintains a fixed-station water quality monitoring network consisting of 89 stations. Stations located on
walerbodies receiving mine drainage are sampled for 10 melals.

The State collects fish for residue analyses of pesticides, metals, and selected organic contaminants once per year.

LAKE MONITORING PROGRAM

The State does not have a biological sampling program per se, but biological surveys are sometimes included as
pan of special studies

For lakes and reservoirs, algal surveys are conducted that include either chlorophyll a concentration or algal cell
identification and enumerations.



Survey of Monitoring in NPS Programs

State

TN

RIVER MONITORING PROGRAM
Ambient Water Quality Network

The State maintains a fixed-station ambient water quality monitoring network for monitoring routine water quality
parameters and metals, PCBs, and pesticides in water and sediment. Macroinvertebrates are sampled at 20 of these
86 ambient water quality monitoring stations The sampling methodology comprises qualitative, multihabitat
sampling using Surber samplers or arlificial substrate samplers (Hester-Oendy mulliplate samplers), and
macroinvertebrates are identified to the lowest taxa. A diversity index is calculated as part of the analyses, and laxa
richness, equitability, and evenness are also evaluated The State will continue to monitor the biological integrity of
streams on a rotating basis for all ambient stations. Expansion of the ambient biological monitoring system was
planned for 1988. The State is currently evaluating the applicability of rapid bioassessment protocols for their
macroinvertebrate sampling program.

Intensive Survey Program

The State conducts instream biological assessments of rivers impacted by both point and nonpoint sources of
poliution. Macroinvertebrate and/or lish populations are sampled in these studies to determine the health of the
aquatic community.

Toxics Monitoring

The State maintains a fixed-station ambient water quality monitoring network consisting of 86 sites that are
monitored quarterly for metals and annually for PCBs and pesticides in the water column and sediments

Currently, the fish tissue residue sampling concentrates on those areas with known toxics problems Additional sites
are monitored as deemed necessary. Residue analysis is conducted on a compaosite fish sample where fillets of five
fish are blended together, then analyzed as one sample. At each site, five gamefish, five rough fish, and five catfish
are collected

LAKE MONITORING PROGRAM
Intensive Survey Program
The State conducts instream assessment of lakes impacted by both point and nonpoint sources of pollution

Sediment and fish lissue are often monitored for toxics Sedimentation studies, bacteriological surveys, and routine
water quality assessmenis may also be part of these studies.
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RIVER MONITORING PROGRAM
Ambient River Monitoring Program

The State maintains a Stream Monitoring Program that collects surface water quality data from 667 siles stalewide

Sampling includes physiochemical, biological, and hydrological data at varying frequencies. Sample frequency for
water quality paramelers, nutrients, solids, and fecal coliform collection are as follows: 54 siles are visited monthly,
311 sites, quarterly; 151 sites, biannually; 138, annually; and 13 sites, every 2 yr.

Unclassified Waterbody Surveys

Unimpacted, unclassified streams are selected in defined aquatic ecoregions that exhibit similar land surface form,
land use, natural vegetation, and soil type. Intensive field surveys are conducted when critical summertime low-fllow
conditions and elevated water temperatures exist. Parametric coverage common to these surveys includes field
measurements, water chemistry, bacteriological analyses, and stream flow. Benthic macroinvertebrate and fish’
communilies are also sampled.

Special Monitoring for Acid Rain Effects in Streams

Special monitoring lor assessing potential acid rain effects in streams was initiated in 1985 Dissolved aluminum is a
potential source of toxicity for aqualic biota resuiting from increased acidity. Calcium along with pH and alkalinity is
incorporated in the Calcite Saturation Iindex for measuring the buffering capacity of waters. Aluminum and
parameters for the Calcite Salturation Index are measured at 17 sites in East Texas during routine quarterly
monitoring

intensgive Surveys

Intensive surveys are conducted to assess both point source and NPS walter quality problems. Parametric coverage
common to most intensive surveys includes water chemistry and hydraulic measurements. Sampling of biological
communities and sediment chemistry is periodically included in the parametric coverage. The following biological
parameters may be sampled: algal growth potential, benthic invertebrates, macrophyltes (vascular aquatic plants),
nekton (fish, shellfish), and phytaoplankton (drifting microscopic plants) or periphyton (attached microscopic plants).

Toxics Monitoring

Toxics monitoring is directed at three media: water, sediments, and fish tissue. Water samples are collected
annually for metal analyses at 66 sites and for organics at 24 siles. Sediment samples are collected annually at 200
sites for metals and at 157 sites for organics Fish tissue samples are collected at 32 stations annuaily for metal and
organic analyses
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Slate collects water quality monitoring data at 99 STORET and 23 WATSTORE slations located statewide The
stations are located in areas that best reflect ambient water quality, point source discharges, and, in some cases,
above and below specific discharges. .

Biosurveys

The State currently conducts biosurveys to evaluate water quality on a site-specific basis Approximately 10-20
special studies per year of macroinvertebrate and fish communities are conducted to determine beneficial use
assessments and water quality impairment. Macroinvertebrates are monitored using both artificial substrates and
Surber samplers. The species identification work is contracted to the U.S. Forest Service Laboralory in Provo, UT,
which uses a Biological Condition Index (BCl) to evaluate the data. The Division of Wildlife Resources conducts all
fisheries evaluations.

Habitat evaluation procedures have been used for some water quality problem evaluations.
Toxics Monitoring *

The State collects fish for lissue residue analyses as required on a site-specific basis.
LAKE MONITORING PROGRAM

The State currently has no lake monitoring program
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LAKE MONITORING PROGRAM
Lake Trophic State

Each significant lake is routinely monitored to assess the overali condition of the waterbody and to determine short-
or long-term water quality trends. Carlson’s Trophic State index (TSI) is used to classily lakes accordlng to trophic
conditions This TS| is based on Secchi disk depth (m), concentration of chiorophyll a (mg/m?), and total
phosphorus (mg/m® when applied to each reservoir

Intensive Surveys

Intensive surveys are conducted to assess both point source and NPS water qualily problems. Parametric coverage
common to most intensive surveys includes water chemistry and hydraulic measurements. Sampling of biological
communities and sediment chemistry is periodically included in the parametric coverage. The lollowing biological
parameters may be sampled: algal growth potential, benthic invertebrates, macrophytes (vascular aquatic plants),
nekton (fish, shellfish), and phytoplankton (drifling microscopic plants) or periphyton (attached microscopic plants)

Special Studies

The State has been involved in a year-long study of the Eagle Mountain Reservoir. Water samples were collected at
the surface and bottom of the reservoir for analyses of nutrients, mineral and salt content, turbidity, oxygen-
demanding malterials, and chlorophyll a. Secchi disk and bacteriological samples were also collected. The study
was directed at determining the relative impacts of point source and NPS pollutants.

Statewide Monitoring Network

The State monilors specific lakes once each quarter year-round in every third year The following water quality
paramelers are assessed: total phosphorus, chlorophyll 8, Secchi disk transparency, other nutrients, and toxics
(water, sediment, and fish lissue).

COASTAL/ESTUARINE MONITORING PROGRAM

Estuarine waterbody segments are evaluated for the occurrence, extent, and severity of hypoxia possibly related to
poliution and are evaluated for the occurrence, extent, and severity of problems associated with excessive algal
production Paramelers measured include dissolved oxygen, chlorophyll a, inorganic nitrogen, total phosphorus,
and orthophosphorus Several estuaries are being studied as part ol intensive surveys
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LAKE MONITORING PROGRAM (continued)
Cooperative Bacteriological Sampling Program

A limited number of lakes are sampled during July and August each year for near shore fecal coliform bacteria levels
Local volunteers are used to collect water samples

Acid Precipitation Program

Chemical and biological data are collected on lakes located in low alkalinity regions to monitor effects of acid
deposition. Over 200 lakes were surveyed during the winters of 1980-1982.

Long-Term Lake Monitoring Program

Thirty-six lakes identified in the Acid Precipitation Program are now included in the Long-term Lake Monitoring
Program Twelve lakes are sampled four times per year every year for chemical parameters, and the remaining 24
lakes are sampled four times per year every other year. Biological sampling including fish and macroinvertebrate
populations is conducted on some of the lakes. Toxics are monitored in fish tissues.

Spring Phosphorus Program

This program collects total phosphorus and Secchi disk transparency dala from up to 75 lakes sampled once each
spring shortly after ice-out. Since 1977, 195 lakes have been evaluated with a core group of 36 lakes having 10 or
more years of dala.

The trophic condition of 130 lakes was determined using water qualily dala on average summer Secchi disk
transparency, average summer chiorophyll a concentration, and average spring phosphorus concentrations
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Slale does not maintain a fixed-stalion monitoring network for sampling routine water quality parameters in the
waler column

Ambient Biological Monitoring Network

The State maintains an ambient biomonitoring network of fixed sfations to assess long-term water quality trends
through changes in the aqualic macroinvertebrate fauna. A tolal of 45 sites are evaluated for taxa richness,
community diversity, and other macroinvertebrate parameters. Fish populations are also sampled at selected
stations to provide a more complete evaluation of afterations in the aquatic community. Since 1986, the State has

been developing a modification to the Index of Biotic integrity to evaluate health of stream fish communities
Individual metrics are currently being analyzed with respect to Vermont's ecoregions.

Toxics Monitoring
The State collects fish at five sites per year for chemical residue analyses of metals and PCBs.
LAKE MONITORING PROGRAM

The State conducts monitoring activities to supporl lake and pond management programs, including those
described below.

Citizen Monitoring Program

Summer chlorophyll a, total phosphorus, and Secchi disk data for 60 lakes and 28 stations on Lake Champlain are
collecled weekly by citizen volunteers.

Aquatic Plant Survey Program

Delailed qualitative aquatic macrophyte surveys are conducted on selected lakes and Lake Champlain’'s shoreline
Species density is mapped for each lake.

Statewide Milloil Watchers Program

Surveys of lakes infested with or threatened by Eurasian milfoil are conducted to document the spread of this
nuisance plant
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Stale maintains a fixed-station water quality monitoring network of 398 stations sampled monthly for approxi-
mately 14 chemical and physical parameters. This network currently focuses on monitoring of major industrial and
municipal discharges. The State Water Control Board (SWCB) maintains, as part of the Chesapeake Bay Program, a
system of 60 water quality monitoring stations in the tributaries, estuaries, and main lines of the James,
Rappahannock, Pamunkey, and Mattaponi Rivers, with the remaining 28 located in the larger tributaries Al fall line
stations are sampled by USGS. The 28 tributary stations are sampled by SWCB, 8 main bay stations are sampled by
Old Dominion University; and 20 stations are sampled by VIMS. Sampling frequency is biweekly for all tributary and
main bay stations during the summer (April through October) and monthly during the winter (November through
March). Sediment sampling is conducled at all stations annually to determine concentrations of metals and toxic
organic chemicals.

Biological Monitoring Network

The State maintains a 175 fixed-station trend monitoring network for macroinvertebrate sampling. Sampling is
conducted semiannually during the sprifg and fall. Four major groups of macroinvertebrates are evaluated: aqualtic
insects, molluscs, crustaceans, and annelids. A qualitative evaluation of community structure (e g., presence/
absence, relative abundance, and distribution) provides the basis for the biological analyses of water quality Afler
the benthic macroinvertebrate community is evaluated, an overall water quality rating of Good, Fair, or Poor is
assigned to each station. Like water quality monitoring data, the biological data are used in identifying and ranking
Virginia's priority waterbodies

Toxics Monitoring

The State maintains a 40-station CORE Fish Tissue Monitoring Program in which replicate composites of edible fillets
of predator (sport/commercial) fish are collected for human health concerns and one whole body bottom-feeding fish
composite is collected for assessing ecosystem trends. Residue analyses are conducted for metals and organic
compounds
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LAKE MONITORING PROGRAM
Statewide Lake Monitoring

The State conducts a lake monitoring program on 15-20 lakes each year to provide a 5-year cycle of lake data for
each pubilic lake in excess of 25 acres. The following parameters are monitored at all lakes: DO depth profile,
temperature depth profile, Secchi depth, pH, complete nitrogen series (TKN, NH,, NO NO,), low-range totai
phosphorus, fecal coliform, chlorophyll a, and algae. The lollowmg additional parame?ets are also monitored:
alkalnity, hardness, conductivity, orthophosphorus, total organic carbon (TOC), metais (in water and sediment), and
pesticides/herbicides in water and sediment.

Special Lake Studies
Special lake studies are performed annually between April and October on five large impoundments. Sampling is
conducted every other month, and the following water quality parameters are evaluated: total phosporus,
chlorophyll a, Secchi disk transparency, other nutrients, and toxic substancgs (sediments).
COASTAL/ESTUARINE MONITORING PROGRAM

-~

Benthic sampling is conducted as part of the State Water Control Board water quality monitoring network by Old
Dominion University at 16 Chesepeake Bay stations four times per year.

Plankton samples are also collected in the Chesapeake Bay by Old Dominion University. Sampling lrequency is
biweekly for all tributary and main bay stations during the summer (April through October) and monthly during the
winter (November through March).
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RIVER MONITORING PROGRAM

The Territory does not conduct monitoring of rivers because there are no perennial streams
LAKE MONITORING PROGRAM

The Territory does not conduct monitoring of lakes because there are no perennial lakes.
COASTAL MONITORING PROGRAM

Ambient Water Quality Monitoring Network

The Territory maintains a fixed-station water quality monitoring network of 94 stations where routine water quality
parameters are monitored.

intensive Surveys

The Territory has been aclive since the late 1970s in conducling intensive surveys in marine waters surrounding the
three islands Many of the surveys havezevaluated the effects of construction activities (e g , extension of an airport
runway and associated landfill operations) on inshore seagrass and coral reef communities The studies usually
monitor optical properties of the water and sediment input as well Three marine studies conducted by the Territory
are listed below.

Long-Term Monitoring of Coral Reef Transects in Sait River

This project involves assessing the changes in the percent of live and dead coral over time. Changes in the percent
of live coral can reflect environmental stress from terrigenous runoff and hurricane storm damage.

Study of Coral Recruitment Patterns at Sailt River Submarine Canyon

This project involves assessing the recruitment of juvenile coral at various depths and surveying fish and sea urchin
populations

Teague Bay Sea Urchin Study

This project was designed to analyze the effects of sea urchin mortality on a patch reef in St Croix.
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Vi COASTAL MONITORING PROGRAM (continued)
(cont)
Toxics Monitoring

The Territory does not conduct routine toxics monitoring of water, sediment, or fish tissue. A few intensive studies
have been conducted intermittently as deemed necessary to evaluate toxic probiems on the three islands Sediment
samples in a 1982 study on St. Croix monitored priority pollutants and metals. A 1986 survey by the Territory
assessed metal residues in sediment at the Hess Qil Virgin Islands Corporation.
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Slate maintains a fixed-station monitoring network The 77 freshwater stations are located statewide and are
sampled monthly for routine water quality parameters. Twenty-one of these stations are operated by USGS

METRO Water Quality Monitoring

The Municipality of Metropolitan Seattle (METRO) conducts water quality sampling on rivers using fixed monitoring
stations In addition to routine water quality parameters and metals, METRO evaluates benthic community structure
and evaluates habitat suitability for salmonids in 25 rivers.

Cook Creek Project

The State monitored effects on the aquatic community of point source and NPS pollution. Water quality, benthic
macroinvertebrates, and fish population ;lala suggested that a wastewater treatment plant, nonpoint sources, or
irrigation management praclices continu@ to degrade river quality.

Watershed Planning Program

The Puget Sound Water Quality Authority developed a cooperalive watershed management program that ranked
watersheds in each of the 12 Puget Sound counties. Action plans to reduce NPS pollution in each watershed were
developed and implemented by public groups. These watershed plans included specific Best Management
Practices (BMP) for farmers and land use regulations. Water quality data have been collected to assess the effect of
improvements, but data analyses have not yet been completed.

Toxics Monitoring Program
Toxics monitoring in fresh waters is conducted as part of the State’s fixed-station monitoring network composed of

77 stations At 20 of these freshwater stations, fish tissues are analyzed for selected heavy metals and other toxic
substances
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LAKE MONITORING PROGRAM

Acid Deposition Monitoring

The State monitors acid deposilion in lakes. Precipilation chemistry, lake and watershed sensitivity, and general
ecological effects (forests, human health, aquatic life, and waterfowl) are evaluated. Annual studies are conducted in
sensitive alpine lakes in the Cascade Mountains.

METRO Water Quality Monitoring

METRO conducts water quality sampling on lakes for conventional water qualily parameters and metals In addition,
METRO evaluates habitat suitability for salmonids and benthic community structure in 27 lakes.

COASTAL/ESTUARINE MONITORING PROGRAM

Ambient Water Quality Monitoring Network

The State maintains a fixed-station monitoring network comprising 53 marine stations that are sampled monthly from
April to November.

Puget Sound Sediment Study

The State has initiated a marine benthic sediment monitoring network in Puget Sound This effort will involve
evalualing the condition of sediments at approximately 15 sites throughout the Sound. The evaluation will use a
“triad”’ approach of chemical analyses, sediment toxicity-tests, and inventories of the resident macroinvertebrate

communities.
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COASTAL/ESTUARINE MONITORING PROGRAM (continued)
Puget Sound Ambient Monitoring Program

The State has initiated a comprehensive monitoring program for Puget Sound that integrates data collecied on
sediment, water quality, fish, and macroinvertebrates Finfishes are monitored by the Depariment of Fisheries Near
shore habitat monitoring is conducted by the Department of Natural Resources, and intertidal shellfish monitoring is
conducted by the Department of Social and Health Services. Marine sediment quality monitoring will be conducled
by the Washington Department of Ecology and the Puget Sound Authority. The monitoring includes evaluation of
macroinvertiebrate community structure, exposure of the sediments to bioassay organisms, and chemical analyses
of sediments for toxics. A total of 119 fixed stations are sampled in this program

Benthic macroinvertebrates are collected using a modified van Veen sampler and are identified to species or the
lowest taxonomic unit possible. The community analyses include: number of taxa and abundance; mean and
standard deviation for the number of taxa and abundance; Infaunal Trophic Index; Shannon-Wiener diversity; an
equitability measure; numerical dominance, and abundance of pollution sensitive and pollution tolerant species
Sediment bioassays are conducted on sampled sediment using a 10-day amphipod bioassay (Rhepoxynius
abronius), a 48-hr larval bivalve tesling us'i%g the Pacific oyster (Crassostrea gigas) or Blue Mussel (Mytilus edulis),
and a sediment Microtox® bioassay. Sedifnents are analyzed for 13 metals, volatile organic compounds,
base/neutrals, and acid extractables.

Toxics Monitoring Program

Toxics monitoring in marine waters is conducted as part of the State’s fixed-station monitoring network composed of
53 slations. At 20 of these marine stations, fish tissues are analyzed for selected heavy metals and other toxic

substances.
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COASTAL/ESTUARINE MONITORING PROGRAM (continued)
Puget Sound Estuary Program

Washington Stale is one of the States receiving money for protection of its estuaries via the Nalional Estuary
Program Projects completed under this program include work on point source and NPS pollution, contamination in
urban and nonurban bays, pesticides, a shellfish risk assessment, and spatial and temporal trends in water quality in
Puget Sound Also, historical environmental data were compiled in the Puget Sound Environmenlal Atlas and
sample collection and analysis protocols were designed to ensure comparability of data that are collected under
different studies Citizen groups were involved in most projects

Storm Drain Monitoring Program

As part of the EPA Puget Sound Estuary Program, a four-phase approach was developed to identify the sources of
toxic contaminants to storm drains and to monitor the effectiveness of source controls. The four-phase approach
includes a preliminary investigation, initial screening, contaminant tracing, and confirmation. In-line sediment
samples were collected from low-energy sections of the drainage systems (e.g., manholes) to screen for
contamination. This program approach wag used to identify sources, determine contributions from sources
permitted by the National Pollutant Discharge Elimination System (NPDES), and document source contaminant
loading conditions. The Municipality of Metropolitan Seattle (Metro) also has conducted storm drain sediment
sampling efforts; these have identitied facilities and properties that contribute contaminants to marine and
freshwalers via discharges through storm drain outfalls.
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains an ambient fixed-station monitoring network consisting of 27 sites sampled monthly statewide
for routine walter quality parameters. Eight of the 27 sites are Ohio River stations sampled by ORSANCO

The State implemented a regional “mininetwork’” that focuses on water quality in small watersheds, rather than in
major rivers providing monthly data for a continuous 12-month period for each watershed. When lully under way, 60
to B0 sites within six walersheds will be sampled annually.

Biological Monitoring Network

The Stale maintains a long-term biological network consisting of 42 sites at which aqualic invertebrates are collected
annually using multiplate samplers. A number of these sites overlap with the 27 long-term water quality monitoring
network sites. Phyloplankton samples are collected at 4 of the 42 stalions.

The State in cooperation with the U.S Fish and Wildlife Service is conducling a survey and inventory of freshwater
mussel populations statewide

Toxics Monitoring Program

During each year as part of the fish tissue sampling program, samples for metals and pesticide analyses are
collected from 20 to 25 sites (two samples per site, each composed of five fish) from sites throughout the State

Special Studies

Special studies (e.g , Kanawha River fish and sediment dioxin study) are conducled as needed. The State
conducted intensive survey work on the Kanawha River on physical measurements, metals, and inorganic
constituents. Also, the incidence of tumor formation (with the liver as the target organ) in resident fish populations
was evaluated by histological analyses

LAKE MONITORING PROGRAM

The State does not currently have a routine lake monilonng program Lake fishery surveys that include some basic
water qualily parameters and information on physical conditions have been collected by State fisher  biologists The
State also monitors for toxic substances in fish tissues

The trophic condition of the State’s public lakes has never been officially documented or scientifically determined
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The Slate maintains a nelwork of ambient stream monitoring stalions that measure water qualily parameters in major
river basins monthly. Of the 48 stations, 29 are part of the national ambient monitoring program. Selected stations
monitor chlorophyll a, BOD, COD, hardness, and five metals in addition to routine water quality parameters Slations
tributary to the Great Lakes monitor calcium, sodium, sulfate, silica, and lead. A trend analysis of these data was
conducted afier the stations were grouped into four ecoregion calegories.

Biological Monitoring Program

The State routinely collects biological survey data for use classification, water quality standards evaluations, evalua-
tion of management actions, and NPS assessments. Macroinvertebrate and fish populations are the principal
groups surveyed, although periphyton and bacteria are also sampled in some situations. The State conducts natural
subslrate sampling for macroinvertebrates with D-frame dipnets and uses Hilsenhoff’s Biotic Index to evaluate
macroinvertebrate community quality. Macroinvertebrate species identifications are performed by a local university
laboratory. A detailed habitat description is ysed to discern water qualily and habitat impacts. Fish communities are
sampled by the Bureau of Fisheries Managément, but no details are available on the program specifics.

Acid Stream Studies

The State conducts a survey of selected low acid neutralizing capacity (ANC) streams relative to potential effects of
acid deposition. The study is particularly concerned with episodic snowmell events and heavy rain evenls on

sensitive streams.

Toxics Monitoring Programs

The State maintains an extensive fish collection program in which 500 flesh samples are examined for PCBs, 45 for
chlordane and dieldrin, 10 for toxaphene, and 1,200 for total mercury. Some samples are examined for more than
one of the above or for other toxics (e.g., dioxins and furans) as required Surveillance sampling involves collection
of three 10 five whole fish of the same size that are composited into a single sample or may include one or two large
tish. Top-level predator species or fish with high fat content are selected. If surveillance sampling finds high
concentrations of toxicants, followup intensive sampling of a larger number of species and sized individuals occurs
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All major industrial and municipal facililies are being
required to conduct acute bioassay teslis of effluents
once per year using Ceriodaphnia and fathead minnows
(Pimephales promelas). These lests are conducted for
24 hr using 100% effluent If monrtality is > 10%, then
plans for a toxicity reduction evaluation must be
developed

The State currently has no whole effluent bioassay
testing capabilities

The EPA checks six facilities per year using acute static
renewal toxicity tests with Daphnia sp. and fathead
mMiNNOwSs

Dischargers are nol required to conducl biosurveys

The State monilors fish and macroinvertebrate
communities at 140 reference sites from eastern
Nebraska (Corn Belt Region) warmwater streams. An
Index of Biotic Integrity (IBl) and an Invertebrate
Community Index (ICI) modified after an index used in
Ohio were used to evaluate use support Explanations
for observed community impairment are based on a
review of potential point source discharges upstream of
the sample site, habitat quality ratings, and field recon-
naissance.
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Biosurveys

NV

One municipal permiltee is required to conduct effluent
toxicily testing using quarterly static 96-hr renewal tests
with Lahontan cutthroat trout fry (Salmo clarki). Reissued
municipal permits will include requirements for acute 48-
hr static renewal tests with Ceriodaphnia dubia and
acute 96-hr static renewal tesis with fathead minnows
(Pimephales promelas).

Currently, the State does not have the capabilities to
conduct whole effluent toxicity testing.

The EPA-Duluth Laboratory has conducted toxicity
testing for the State at several major municipal
dischargers and found significant chronic toxicily

Some municipal permits require macroinvertebrate and
periphyton assessments at several sites in the receiving
waterbody

The State conducts water quality field studies on a site-

specific basis. Some of these studies have involved the
collection of macroinvertebrate and periphyton data as

well as chlorophyll a measurements.

The Nevada Department of Wildlife does conduct biosur-
veys throughout the State for fisheries management pur-
poses.
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Specific industrial and municipal permits require the
permittee to conduct acute bioassay toxicity testing
and/or perform instream bioassay lesling Tesling is
performed on 100% effluent for 24 hr using fathead
minnows (Pimephales promelas) as the test species
Greater than 10% mortality results in reopening of the
permit for revisions to exisling limits Some permits also
require bioassay testing using effluent diluted to the
expected low flow concentration to be found in the
receiving waterbody after mixing.

The State has initiated chronic Ceriodaphnia dubia and
fathead minnow (Pimephales promelas) tests ol some
industrial and municipal effluents for compliance
monitoring and conducts instream bioassay testing as
appropriate

Some dischargers have been required 1o perform
instream biological assessments of macroinvertebrales,
at one upstream and one or two downstream locations
from a point source.

The State conducts qualitative macroinvertebrate
sampling (rapid stream assessments) in streams in the
vicinity of 100-200 facilities per year These sludies are
quick and inexpensive methods for determining potential
problems through visual observation of the siream and
an evaluation of the benthos A determination of the
level of wasteload allocation modeting and further chemi-
cal sampling is made based on the biosurveys
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As part of an agreement with EPA Region 8, the State
has initiated requirements for major industrial and
municipal facilities to conduct acute and chronic
bioassay toxicity testing, as appropriate Dischargers are
required to conduct acute 48-hr static renewal tests using
Ceriodaphnia dubia and 96-hr static renewal tests with
fathead minnow (Pimephales promelas) Chronic 7-d
tests may be required with these two species under
some circumstances

The State has the capability of conducting chronic 7-d
Ceriodaphnia bioassays. The State has conducted both
ambient loxicity stream profiles and effluent screening
tests on a limited site-specific basis

The EPA and State cooperatively conducted
Ceriodaphnia, fathead minnow (Pimephales promelas),
and rainbow trout (Salmo gairdneri) bioassays on a
municipal wasle trealiment facility.

Several industrial permits require instream biosurveys

The State conducls four instream biosurveys per year
associated with sewage lreatment lacility upgrading
Algae, primary productivity, chlorophyll a and macroin-
vertebrates are assessed.

Trend monitoring in the Clark Fork River Basin is
conducted at 32 sites where algae and macroinverte-
brate communities are examined once a year in August.
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Bioassay toxicity testing is required on speciic major
industrial and municipal permits Either acute static 24-hr
fathead minnow (Pimephales promelas), Ceriodaphnia
dubia, and Daphnia magna) or flowthrough 96-hr fathead
minnow toxicity tests using whole effluent and serial dilu-
lions are required

For 15-20 facilities, acute static 48-hr fathead minnow,
Ceriodaphnia dubia, and Daphnia magna toxicity tests
are performed as part of the Acute Static Screening test.
The State also conducts onsite flowthrough 96-hr (defini-
tive) fathead minnow toxicity tests using a mobile
bioassay taboratory and/or conducts 7-d chronic static
renewal tests with Ceriodaphnia dubia and fathead
MiNNOWS.

In addition, two site-specific tests are employed in water-
quality-limited situations to modify effluent standards
using both a 96-hr fathead minnow and Dgphnia magna
test

Dischargers are not required to conduct biosurveys.

The State i1s beginning to develop a biosurvey program,
however, it does nol currently conduct biosurveys
associated with point source discharges

The Stale is planning 1o develop m “croinvertebrale
instream biocriteria and a comprehensive biological
survey program adapling EPA’s Rapid Bioassessment
Protocols. The State is also interested in developing fish
community biocriteria based on the ecoregion approach
using Karris index of Biological integrity (I1Bl) metrics.
Collection of fish community data from reference sites
statewide has been initiated.
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Only specific industrial permits require testing, which
includes a chronic 7-d Ceriodaphnia and 7-d fathead
minnow (Pimephales promelas) test. Tests are
performed quarterly for the first year and semiannu?lly
therealfter.

The Slate conducts effluent bioassay tests to screen
industrial and municipal discharges for acule toxicily
using a two-liered approach. The first step is 1o conduct

a static 24-hr toxicity screen in 10% wastewalter using fat-

head minnows or water fleas (Daphnia magna or
D. pulex) in freshwater effluents, and mysid shrimp

(Mysidopsis bahia or M. almyra) in saltwater applications.

It 90% or more of the test organisms survive the 24-hr
screening period, the waste is considered nontoxic.
Should a facility's effluent be found nontoxic on two
consecutive tests, as required in its NPDES permit,
further toxicity testing on the effluent may be suspended.
If the screening test shows the waste to be joxic, as evi-
denced by less than 90% survival of the test organisms,
a static 96-hr ‘‘definitive test” is conducted immediately
to measure the acute toxicity of the effluent. Bioassays
are required quarterly, and toxicity reduction evaluations
are required when instream toxicity is indicated by two
consecutive tests.

The State currently operates a mobile bioassay
laboratory for conducting onsite toxicity lesting.

Dischargers are not required lo conduct biosurveys

The State collects periphyton using artificial substrate
samplers at 18 ambient monitoring stations and per-
forms fish population assessments al 25 siles per year.
The State collects macroinveriebrates using a modified
rapid bioassessment technique. A multihabitat qualita-
tive sampling method is used. These dala are used in
trend assessment and to evaluate water quality below
dischargers For periphyton, chlorophyll a, biomass (as
ash free weight) and counts and idantification are
conducted. For macrophyton, identification of species is
made, and in some cases standing .rop and percent
coverage are determined For macroinvertebrates,
identification and species diversity are determined; for
lish, identification of species is made

The State is applying and testing EPA’s Rapid Bio-
assessment Protocols.
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Specilic industrial and municipal dischargers are
required to conduct toxicity testing using a stalic 48-hr
Daphnia pulex and fathead minnow (Pimephales
promelas) lest or appropriate marine species toxicity
test

For large marine dischargers, a three-species chronic
loxicity test is required monthly (less frequently on
smaller dischargers) using the sheepshead minnow
(Cyprinodon variegatus), the mysid shrimp (Mysidopsis
bahia), and the red algae (Champia parvula).

The State uses the Microtox” assay for screening of 30-
50 freshwater and marine effluents per year. This toxicity
testing method is currently the only in-house testing
capability The State currently owns a mobile bioassay
laboratory.

The EPA Laboratory in Lexinglon and private contractors
conduct acute toxicily testing using daphnids and
fathead minnows and chronic tests using Ceriodaphnia
and fathead minnows

Marine bioassay testing is conducted by a contraclor
using Mysidopsis bahia. In addition, caged blue mussel
(Mytilus edulis) bioaccumulation studies are being
conducted Marine sediment elutriate bioassays are
being evaluated for use by the State.

Dischargers are not required to conduct surveys

The State collects macroinveriebrales at 25 slations per
year by a rapid 5-mun kick sampling technique and
identifies the first 100 organisms 0 genus or species
level The taxonomic data are then comgiled o deter-
mine the status of various criteria used o rank water
quality: species richness, distribution (balance), EPT val-
ues (number of taxa in Ephemeroptera, Plecoptera, and
Trichoptera), percent contribution of pollution lolerances,
feeding habits of the five numerically dominant species,
and Hilsenhoff Biolic Index (HBl). Some of these surveys
address point source discharges, while others are asso-
ciated with special studies.
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Specilic industrial and municipal permils require acute
slatic 96-hr lathead minnow (Pimephales promelas)
loxicity lests

The Stale conducts acute siatic 48-hr fathead minnow
toxicity tests, acule slatic renewal 48-hr fathead minnow
toxicity tests, and onsite acute flowthrough 96-hr fathead
minnow tests using a mobile bioassay laboratory.
Effluent bioassays are conducled at approximately 50
siles per year

The State also has capabilities to conduct caged-fish
bioassays.

Dischargers are not required to conduct biosurveys

The State conducts 20-30 facility-related site investliga-
tions (two to three stations per site) and 6-10 intensive
biosurveys (five to six stations per site) ol fish and mac-
roinvertebrates to evaluate water quality condition in
areas of environmental concern. Selected locations are
determined primarily in accordance with discharger per-
mit reissuance schedules Only natural substrates are
sampled for macroinvertebrates using dipnets, and the
organisms are usually identified to order, suborder, and
family. Pollution-sensitive taxa are identified to genus
Data are evaluated for the number of taxa, relative abun-
dance, and indicator organisms. Habitat evaluations are
made at each site

Fish communities are sampled at macroinvertebrate
sites, but sampling is dependent on access and
wadability of the stream. Fish are collected by electro-
shocking, and data are evaluated for the number of taxa,
relative abundance, and indicator species.
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Specific industrial and municipal dischargers have
bioassay testing requirements Toxicily problems
identified through State-conducted toxicity testing or
instream biosurveys require the discharger to conduct
the chronic 7-d Ceriodaphma 10xicCily test (quarterly), the
14-d brook trout (Salvelinus fontinalis) growth study
(quarterly), and an acute Daphnia test (monthly)

The State conducts acute and chronic Ceriodaphnia
effluent toxicity tests at approximately 15 localions per
year through the use of a mobile bioassay laboratory
Facilities due for permit renewal are primary candidates
for this testing

Dischargers are not required to conduct biosurveys

The State evaluates water quality conditions using
macroinveriebrates collected in rock subslrale baskets at
30-50 sites per year (three replhicales at each site).
Sampling site locations have been designated lo evalu-
ate point source dischargers and nonpoint source (NPS)
problems This program primarily will address NPS pol-
lution problems in the future.

Toxicity problems are identified through State-conducted
instream macroinvertebrate community assessments
For example, benthic community structure and function
were evaluated by the State in a pilot study of metal
contamination in Boothbay Harbor

The use of biological monitoring techniques has identi-
fied some problem waters that, through the coliection of
dissolved oxygen data, were thought to have acceptable
waler quality.
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Specific industrial and municipal dischargers are
required to conduct a one-lime static 96-hr renewal test
with a locally important fish and invertebrate species
(only on special projects); as permits are reissued they
will require a chronic 7-d Ceriodaphnia and fathead
minnow (Pimephales promelas) test quarterly for the first
year. For esluarine dischargers, mysid shrimp
(Mysidopsis bahia) and sheepshead minnows
(Cyprinodon variegatus) are the test species that are
routinely used.

The State conducts acute static Daphnia and fathead
minnow toxicity tests of approximately 50 facilities per
year The State is developing freshwater 7-d chronic
toxicily testing capabilities using the fathead minnow and
Ceriodaphnia and is currently conducting saltwater 7-d
chronic toxicity testing using Mysidopsis bahia and the
sheepshead minnow.

Dischargers are not required to conducl biosurveys

Benthic macroinvertebrate assessmenls are made
through a network of trend monitoring stations

As part of Inlensive Studies, betore and after monitoring
assesses changes in water qualily resulting from
upgrades of municipal wastewater treatment facilities or
industrial facilities Benthic macroinvertebrate
community structure and diversitly are aiso assessed in
these studies.
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Specific industrial and municipal permits require acule or
chronic toxicity testing of their final effluent.

All majors that discharge into 7Q10 low flow streams and
have an effluent volume 1% or greater than the receiving
stream must perform chronic 7-d Ceriodaphnia and 9-d
embryo-larval fathead minnow (Pimephales promelas)
toxicity tests bimonthly for 1 year and semiannually
thereafter

Any discharger with an effluent less than 1% of the
available dilution muslt perform quarterly acute, static
renewal 96-hr fathead minnow and 48-hr Daphnia sp.
toxicily lesls

The State conducts acute and chronic toxicily tests using
fathead minnows and daphnids During 1986-1987, the
State conducted acute and chronic toxicity lesis on 46
point source dischargers and on instream Jocalions
above and below those sources. The Stafe currently
operates a mobile bioassay laboralory.

Toxicity assessments of sediment were made at 66 sites
with 96-hr fathead minnow sediment-elutriate and/or 9-d
embryo-larval solid-phase sediment loxicity tesls. A toxic
response was measured at 10 sites that did not show
waler column toxicily.

Dischargers are not required to conduct biosurveys

The State collects biological data from 33 fixed slations
in 10 watersheds Algae, macroinvertebrates, and fish
are collected on an annual basis and are used for
making biological assessments for those streams
Because of inherent variability in biological dala, there
are no set criteria by which to judge community structure
values at all sites

Intensive instream surveys of lishes and macroinverte-
brates are made to evaluate site-specilic water quality
problems.

The State is currently evaluating the use of EPA’s Rapid
Bioassessment Protocols in its monitoring program
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Specilfic industrial and municipal facilities are required to
conducl acule static 48-hr Daphnia toxicity tests. If
grealer than 80% mortality resulls in 100% effluent, the
discharger must perform a 48-hr static renewal test. EPA
Region 6 requires thal both industrial and municipal
majors conduct chronic bioassay testing using the 7-d
Ceriodaphnia and 7-d fathead minnow (Pimephales
promelas) tesl. In marine walters, 7-d mysid shrimp
(Mysidopsis bahia) and 7-d sheepshead minnow
(Cyprinodon variegatus) tests are required Acute
bioassay testing with these species is required in some
situations in place of chronic tesling.

The State has the capability to conduct chronic 7-d
Ceriodaphnia and 8-d embryo-larval fathead minnow and
sheepshead minnow ltests and acute 48-hr Daphnia
pulex toxicity tests

The chronic toxicity tests are conducted og ambient
waters as well as effluents. Intensive instream chronic
bioassay tests have aiso been conducted.

Specific industrial dischargers are r>quired to do bio-
logical assessments upstream and uownstream of
discharges using fish and macroinveriebrates

The State conducls intensive surveys lhal provide
physical, chemical, and biological dala (nektonic and/or
planklonic samples) necessary 10 develop wasteload
allocations and calibrate and verify mathematical models

The State also conducts two to three studies per year
associated with use altainability on streams impacled by
poinl sources; these studies include chemical, physical,
and biological sampling. Fish and macroinvertebrates
are collected for biological community assessment
Common biological indices (e g., Index of Biolic Integrity
[181], community loss, and species diversity) are evalu-
ated.
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LAKE MONITORING PROGRAM
Lake Condition Index (cont )

The Association of Louisiana Bass Clubs was selected 1o represent the main user population of the Stale's lakes,
and members were asked 10 rate the water quality and fishing conditions of 30 freshwater lakes Concurrently, the
State conducted a 6-month statewide sampling program of the lakes to obtain a more comprehensive quantitative
data base to ensure proper lake indexing. The condition index system is based on continuous probability
distributions for perceived water quality and fisheries conditions.

Special Lake Studies

The State conducts special studies of specific lakes. Sampling is conducted monthly on a year-round basis for the
following parameters: total phosphorus, chlorophyll a, Secchi disk transparency, other nutrients, and toxic
substances (water, sediment, and fish tissue). The State also conducts special studies associated with use
attainability, which include chemical, physical, and biological considerations. Biological information consists of flora
and fauna data and types of land use.

COASTAL/ESTUARINE MONITORING PROGRAM

Intensive Surveys

The Stale conducts intensive surveys of estuarine areas A full range of water quality paramelers is sampled Also
sampled, as appropriate, are chlorophyll a and light-dark bottle tests. Biological samples including neklon or
plankton may be collected for specific analyses or diversity observations.

Use Attainability Studies

The Stale conducls use attainability studies for (1) site-specific criteria development, (2) biotoxicity evaluations,
(3) determining species diversily or population data, or (4) obtaining data to support pesticide or priority pollutant
programs.

Toxics Monitoring

The State collects ambient water, fish and shellfish tissue, and sediments for analyses of toxic substances, including
pesticides and other organic pollutants Currently, emphasis on toxics monitoring is directed lo areas of known
contamination
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Ambient Water Quality Network

The State maintains a long-term surface water quality network consisting of 136 fixed stations The basic network
consists ol 44 benchmark water quality monitoring stations with 20 years of sampling data The remaining 101
stations were established to address data needs in high-priority areas. Conventional water guality parameters and
six metals are assessed monthly.

Special River Studies

The State conducts special studies of specific rivers. Sampling is conducted monthly on a year-round basis for the
following paramelers: total phosphorus, chlorophyll &, Secchi disk transparency, other nutrients, and toxic
substances (water, sediment, and fish tissue). The Slate conducts two-three special studies per year associated with
use attainability, which include chemical, physical, and biological sampling These special studies are usually
associated with point source discharges Fish and macroinvertebrates are collected for biological community
assessments. Common biological indices are evaluated (Index of Biotic Integrity, community loss, and species
diversity)

Use Attainability Studies

The State conducts use attainability studies for (1) site-specific criteria development, (2) biotoxicity evaluations,
(3) determining species diversity or population data, or (4) obtaining data to support pesticide or priority pollutant
programs.

LAKE MONITORING PROGRAM

Lake Condition Index

In Louisiana, many lakes are considered eutrophic due to their shallow depths and high nutrient levels Due to a
mild climate and lengthy growing season, the Stale's lakes have a high level of primary productivity. Most trophic
indexes also classify the Slate's lakes as eutrophic; however, these lakes are highly productive and support diverse
productive fisheries. A condition index system was studied by the State to reflect measurabie water quality
paramelers as well as desired resource use. Several water quality parameters that could be quantitatively related to
the impairment resulting from eutrophication were examined. Total Organic Carbon (TOC) was chosen as the best
single parameter representing overall lake quality because (1) TOC is an excellent measure of biomass and is readily
comparable to conventional productivity measurements; (2) TOC is independent of cell condition and species
distribution; and (3) TOC is an eslimate of general nutrient enrichment and suspended organic mal wial. Secchi disk
depth was also identified as having potential lor development of a condition index for Louisiana's lakes
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LAKE MONITORING PROGRAM (continued)
Clean Lakes Program

There are lakes that have recently been maintained as part of 314 projects in the State They include Webber Pond,
Cochnewagon Lake, and Threemile Pond, Sabattus Pond, Saimon Lake, and Sebasticook Lake All of these lakes
are monitored intensively on a regular basis for fransparency, chlorophyll, nutrients, dissolved oxygen, temperature,
pH, alkalinity, and phytoplankton composition. Additional parameters are included in specific projects
improvements in water quality have occurred on all lake restoration projects. The State has also secured a 314 grant
for a lake protection project in the Long Lake (Bridgton) Watershed

Diagnostic Study Lakaes

Recent trends of declining water quality have been evident on several lakes, including China Lake, Cross Lake, and
Chickawaukie Lake Diagnostic studies are being conducted on these lakes, as well as on some chronically
productive lakes not previously diagnosed (i.e., Long Lake) to determine the nature of their problems, significant
external sources of nutrients, the extent of internal loading, and the feasibility of potential solutions. The vulnerability
index, in combination with the volunteer monitoring program, has identified more lakes in need of diagnostic
analysis

Special Study Lakes

The State monitlors a number of lakes to provide answers to specific questions. For example, the Department of
Marine Resources has a program of reestablishing historical alewife runs. They plan to siock alewives in several
productive lakes in Central Maine as part of their comprehensive program. The Lake Studies Section is monitoring
zooplankton and phytoplankton populations at Lake George in Canaan to determine if this stocking of efficient

planktivores will encourage development of colonial blue green algal blooms through depletion of the zooplankton
community

Acid Rain Surveys
The State has participated in and initiated a number of studies on the effects of acid rain on Maine lakes
Complaint Response and Investigations

Each summer, the State receives some complaints of water quality problems in lakes Many of these require spot-
check sampling and some require followup monitoring
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Ambient Water Quality Monitoring Program

The State maintains an ambient water quality monitoring program that includes sampling for bactend, dissolved
oxygen, and temperature. Rivers, streams, and brooks in the Preliminary Water Quality Assessment Program are
monitored at each station, and a minimum of five sample sets are collected between May 15 and September 30 with
one of the sample sets being collected during runoff conditions. DO sampling is conducted at 7Q5 flows for three
consecutive days as part of the assessment of attainment for the dissolved oxygen water quality standards program
In the Annual Assessment of Attainment Program, a 5-yr plan is developed (hat identifies stations that should be
sampled every year and other stations that should be sampled 1 year out of every 5 yr. Between 80 and 160 stations
are sampled each year. Of these, 20 to 25 are sampled every year, and 60 to 140 are sampled every 5 yr

Biosurveys

The State of Maine has enacted a biologically based water classification system and associated aquatic life
standards lor freshwater streams and rivers. The State conducts a statewide biological monitoring program using
macroinvertebrates as the primary indicators of biological integrity. Sampling locations are selected o represent the
range of water quality conditions in the State (e.g., different sized streams with and without discharges) and o
provide information on the presumed worst-case condition of all rivers and streams known o be significantly affected
by human activity. Macroinvertebrates are collected in rock substrate baskets at 30 to 50 sites annually (three
replicates per site) The program currently has designated siles to evaluate point and NPS pollution problems,
however, sites will address NPS problems in the future. The State is currently developing numeric and descriptive
criteria necessary to identify the biological classification attained.

Toxics Monitoring

The Slate monitors fish tissue for priority pollutants as part of its toxics control program.
LAKE MONITORING PROGRAM

Volunteer Lake Monitoring Program

Volunteers are trained and provided with equipment to sample Secchi disk transparency, and in some cases chlorophyll a
and total phosporus biweekly for 5 months during the open water season The purpose of this program is to provide a
continuous baseline of data on a large number of lakes, the baseline is used o identity trends of improving or declining
water quality. In recent years, the program has included 250 to 300 mcnitors, but the quality of data received has been
highly variable The State now plans 10 focus its efforts on improving the quality of sampling by reliable monitors and
limiting expansion of the program to those lakes identilied as vulnerable by Maine’'s recently developed vuinerability

index
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RIVER MONITORING PROGRAM
Ambient Water Quality Network

The Maryland Geological Survey within the Depariment of Natural Resources, monilors water quality in conjunction
with the USGS at five National Stream Qualily Accounting Network (NASQAN) stations (Choptank River,
Susquehanna River, Patuxent River, and two sites on the Potomac River).

Intensive Survey Program

Most of the intensive monitoring studies using changes in the benthic macroinvertebrate community are "before and
afier”’ sludies associated with municipal or industrial facilities; however, several studies are under way 1o monitor -
waler quality impacts due to NPS agricultural runoff. These programs measure changes in water quality parameters
only

Benthic Macroinvertebrate Program

Benthic macroinvertebrates are collectpd at 116 stations throughout the State Samples are collected biennially from
88 stations; half of these (44) are sampled 1 year, and the other half are sampled the following year. The remaining
28 stations are sampled annually as part of the CORE monitoring network. Benthic samples are collected between
June and August using multiplate sampling devices (placed in the field for 6 weeks) or a Surber sampler Specimens
collected are identified to the lowest taxonomic level, and the community structure and diversity are determined

Phytoplankton Program

Surface grab samples are collected twice each month between March and Oclober and once each month during the
rest of the year in the mainstem of the Chesapeake Bay (3 stations), the Choptank, Chester, and Patapsco Rivers (1
station each), as well as in the Potomac and Patuxent River estuaries (11 and 4 stations, respectively ) At one
tributary ol the Severn River, phytoplankton are collected 80 limes per year Phytoplankton are identified into major
groups (green, blue-green, etc.), and dominant species are identified to their lowest taxonomic level.

Potomac River Assessment
Two interstate programs assess water quality in the Potomac River basin by utilizing water quality data collected by

the States in the basin Data from a number of Maryland sampling stations in the CORE network and part of the
Chesapeake Bay Tributary Monitoring Program are used in both monitoring networks
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COASTAL/ESTUARINE MONITORING PROGRAM

Much of the marine/estuarine sampling is concerned with bacteria levels in shellfish propagation areas Sampling for
dissolved oxygen (DQ), conduclivily, and temperature has determined that DO levels are very near the saturation
point in most of Maine's near shore waters. However, where DO depression has been documented (usually in
harbors with restricted water circulation), monitoring for DO, salinity, and temperature is conducted by the
Department of Environmental Protection (DEP) during the summer.

The State plans in the future to develop the specific numeric and description criteria necessary to identify the
biological classification attained by marine/estuarine waters This system will be similar to the biologically based
water classification system developed for rivers.
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Toxics Monitoring

Fish are collected al 33 of the 37 ambient trend monitoring network stations for residue analyses of organic
compounds and metals Both whole fish and fillets are sampled.

LAKE MONITORING PROGRAM

The State does not currently conduct routine statewide lake monitoring; however, several special studies are
conducted on a site-specific basis.

Warm and Cold Water Fisheries Program

The DNR's warmwater and coldwaler fisheries programs routinely monitor certain water quality aspects as part ol the
freshwater fisheries programs. Water quality at a selected number of lakes is monitored each year as part of a
systematic survey of the State’s waters; temperature, conductivity, pH, and alkalinity are usually recorded during the
spawning season or high stress, low-flow summer periods. This information is not entered into the Slate’s Water
Quality File, but is usually summarized in fisheries reports. Known, native, and recreational trout populations are
monitored, and assessments of both warmwater and coldwater fisheries habitats are conducted throughout the year
Similar monitoring of basic water qualityparameters occurs during most collection efforts such as the anadromous
fish surveys in the spring, the assessment of the striped bass young-of-the-year index during the summer, and the
oyster spat survey during the falil.

COASTAL/ESTUARINE MONITORING PROGRAM
Chesapeake Bay Program

This program is designed to monitor “'key’ physical, chemical, and biological components that are likely to be
sensitive indicators of water quality trends in the Chesapeake Bay The program is multidisciplinary and includes
direct measurements of the physical/chemical environment (including nutrient levels and toxic substances),
measurements of point source and NPS pollutant loadings, biological indicators of short-term and long-term
changes in water quality (zooplankton and benthos), and measured rates of important ecosystem processes such as
phytosynthesis, metabolism and material flux. A rigorous QA/QC program ensures the high quality and reliability of
the data collected and includes extensive documentation and justification of the testing and measurement
procedures During the first 3 to 5 years, the monitoring program has been defining baseline conditions. Changes in
waler quality, biota, and ecosystem processes in later years will be analyzed and used to assess the effectiveness of
the various Chesapeake Bay iniliatives. Several elements of the Chesapeake Bay Monitoring Program are outlined
below.
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RIVER MONITORING PROGRAM (continued)
Potomac River Assessment (continued)

The Interstate Commission on the Potomac River Basin (ICPRB) describes water quality throughout much of the river
basin using data collected by the District of Columbia, Maryland, Pennsylvania, Virginia, and West Virginia. Physical
and chemical data from 38 Maryland stations in the mainstem river and its tributaries are incorporated into the
ICPRB’'s Baseline Water Quality Monitoring Network Benthic community structure and diversily data collected by
the State are also used by the ICPRB in its assessment.

Acid Mine Drainage Monitoring

The Bureau of Mines of the Department of Natural Resources (DNR) monitors water quality above and below active
coal mines in Western Maryland to determine waler quality impacts. The Bureau also has instituted a monitoring
program to evaluate the effectiveness of experimental man-made wetlands in reducing the water quality impacts of
acid mine drainage from abandoned mines.

Power Plant Research Program

The Power Plant Research Program within the DNR has a number of water quality monitoring programs in place
designed to determine the impacts of current or predicted power plant operations on water quality Between 1985
and 1987, several NPS problems were studied, including: efect of acid precipitation on coastal streams and
anadromous fish populations, effects of heavy metals leached into waters from coal wastes on fish, and a study of
toxic materials in Chesapeake Bay region

Warm and Cold Water Fisheries Program

The DNR's warmwater and coldwater fisheries programs routinely monitor certain water quality aspects as part of the
freshwalter fisheries programs. Waler quality at a selected number of streams is monitored each year as part of a
systemalic survey of the State's waters; temperature, conduclivity, pH, and alkalinity are usually recorded during the
spawning season or high stress, low-flow summer periods This information is nol entered into the State's Water
Quality File, but is usually summarized in fisheries reports Known, native, and recrealional trout populations are
monitored, and assessments of both warmwater and coldwater fisheries habitats are conducted throughout the year
Similar monitoring of basic waler quality parameters occurs during most collection efforts such as the anadromous
fish surveys in the spring, the assessment of the striped bass young-ol-the-year index during the summer, and the

oyster spat survey during the fall.
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(cont)

. Chesapeake Bay River Input Program--To quantify the river-borne loads of various pollutants entering the
Chesapeake Bay, four major tributaries were chosen to represent the range ol different sources of runoff
contribution to the Bay (Susquehanna, Potomac, Patuxent, and Choptank Rivers) One fall line station in each
river is part of the USGS National Stream Quality Accounting Network (NASQAN) and provides long-term
records of water quality data. Because most runoff and associated pollutants are carried by storms, this
project emphasizes storm event sampling, although base flow samples will also be collected monthly This
program focuses on quanlifying the major nutrient species and sediment loads entering the Bay and provides
quarterly samples for metals analysis.

Phytoplankton Program

Surface grab samples are collected twice each month between March and October and once each month during the
rest of the year in the mainstem of the Chesapeake Bay (3 stations), the Choptank, Chester, and Patapsco Rivers (1
station each), as well as in the Potomac and Putuxent River estuaries (11 and 4 stations, respectively ) Al one
tributary of the Severn River, phytoplankton are collected 80 times per year Phytoplankton are identified into major
groups (green, blue-green, etc ), and dgminant species are identified to their lowest taxonomic level.

SAV Monitoring Program

The DNR conducts and assists in resource monitoring and research programs, including submersed aquatic
vegetation (SAV) These programs include a ground survey program, an SAV-water quality survey and revegetation
program in cooperation with Harford Cornmunity College on the Susquehanna, Elk, and Sassafras Rivers, and with
the University of Maryland on the Choptank River. Annual fisheries surveys include white and yellow perch surveys in
the Choptank River, juvenile and adult herring surveys, shad surveys, estuarine juvenile finfish, and an adult striped
bass survey.

Power Plant Research Program

The Power Plant Research Program within the DNR has a number of water quality monitoring programs in place
designed to determine the impacts of current or predicted power plant operations on water quality Between 1985
and 1987, several NPS problems were studied, including: effect of acid precipitation on coastal streams and
anadromous fish populations, effects of heavy metals leached into waters from coal wastes on fish, and a study of
toxic malerials in Chesapeake Bay region
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COASTAL/ESTUARINE MONITORING PROGRAM (continued)

Chesapeake Bay Benthic Program--Benthic biota samples are collected 10 times each year at 70 slations in
the mainstem Chesapeake Bay and its tributaries. Physical and chemical data including sediment type and
near-bottom water quality are monitored each time benthic samples are collected Benthic invertebrates are
identified to the lowest taxonomic level and counted, and the biomass of the numerically dominant species is
also determined Samples of key organisms from some of the 70 benthic slations sampled are analyzed for
metals and organic compounds that represent a subset of EPA’s priority pollutants and that are both stable
and persistent in the environment.

Chesapeake Bay Sediment Toxicant Monitoring Program--Surface sediment samples (three replicates) were
collected al each of the 22 Chesapeake Bay mainstem stations. In 1986, this effort was transferred to the
tributary network, and 37 of the 55 tributary stations now are sampled once per year. In addition, nine samples
are collected in Baltimore Harbor once per year. Parlicle size distribution, percent moisture, total organic
carbon, and selected metals and organic compounds are determined.

Chesapeake Bay Plankton Program--Sampling for phytoplankion and zooplankton occurs simultaneously with
physical and chemical sampling at 14 stations in the mainstem Chesapeake Bay and tributary sampling
network Sampling frequency for phyloplankton is twice each month between April and September and once
each month between October and March; tor zooplankton, samples are collected once each month

Phytloplankton samples are assessed for species composition, in situ flourometry and productivity Replicate

composile samples are collected both above and below the pycnocline by pump and are analyzed
Chlorophyll concentrations are determined by in situ flouromelry of surface waters while the sampling vessel is
in transit between slations. In addition, flourometry is also used to determine the vertical profile of chlorophyil
concentrations at each station. Finally, composite samples collected by pump above the pycnocline are
analyzed for algal produclivity using a radioactive tracer technique in a constant light incubation chamber

Zooplankton samples are assessed for species composition. Replicate composite samples collected above
and below the pycnocline using both pumps (microzooplankton) and plankton nets (mesozooplankton) are

analyzed

Chesapeake Bay Living Resources Program--This program is designed and implemented by the DNR's
Tidewater Administration in conjunction with other agencies and is designed to investigate the relationship
between habitat quality and the abundance and reproduclive success of economically important species in the
Chesapeake Bay Composite water samples are collected from stations in the Choptank River and Upper Bay
and analyzed for a variety of water quality constituents. Phytoplankton, zooplankton, and fish farvae are also
collected and identilied An oyster habitat monitoring project also has been initiated on the Choptank River to
determine the relationship between oyster survival habitat and water quality conditions
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RIVER MONITORING PROGRAM
Synoptic Surveys

The synoplic surveys include sampling physical, chemical, and biological parameters River stations are located at
dams, above and below discharges, at tributaries, and at impoundments. These locations are chosen (o assess the
waler quality and effects of point and nonpoint sources and natural changes. Biological sampling includes
chlorophyll a, coliform bacteria, phytoplankton, benthic invertebrates, fish, and Microtox evaluations These surveys
are generally one-day, one-run surveys of grab samples only. The State conducts 20-30 synoptic surveys per year

Intensive Surveys

The intensive surveys include sampling physical, chemical, and biological parametlers. Inlensive surveys are
conducted periodically to update old data and to sample rivers belore and after a major upgrading of a treatment
plant or the addition of a new discharge. Biological sampling includes chlorophyll a, coliform bacteria,
phytoplankton, benthic macroinvertebrates, fish, and Microtox® evaluations. These surveys consist of round-the-
clock sampling for 2 or 3 consecutive days for a period of 1 to 2 weeks of the summer. inlensive surveys are
generally conducted during low-flow copditions, and samples are usually composited. The State conducts five-
seven intensive surveys per year.

Fish Toxics Monitoring

The State collects fish at 10 sites per year for residue analyses of pesticides, metals, PAHs, and PCBs Fish surveys
have been restricted to waterbodies where wastewater discharge data or water quality studies have indicated
potential toxic problems Because of limited resources, human health concerns have thus far received highest
priority and, therefore, fish lissue analysis has been restricted 1o edible fish fillels Fish are visually examined for
tlumors, lesions, or other indications of disease and approximate age is determined. Sampies may be analyzed for
specific toxicants or for a broad spectrum of metals, pesticides, or organic chemicals

Rapid Bioassessments

The Macroinvertebrate Rapid Bioassessment (MRB) technique involves the use of semiquantitative sampling
methods designed to minimize laboratory time requirements for taxonomic identification and enumeration of aquatic
macroinveriebrates The MRB provides standardized procedures for assessing the impacts of organic and toxic
pollutants on aquatic invertebrales; it also provides the basis for making relative comparisons pertaining to water
quality conditions between sampling stations and/or to document long-term trends at fixed sites.
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ESTUARINE MONITORING PROGRAM (continued)
Toxics Monitoring

Shellfish (oysters and soft sheli ctams) are collected from shellfish harvesting waters in the spring and fall for
analyses of conlamination by metals and pesticides.

Citizen Monitoring Programs

The Citizens Program for the Chesapeake Bay and the Anne Arundel County Office of Planning and Zoning have
established monitoring efforts in the Choptank River and in the West and Rhode Rivers, respectively

The Chesapeake Bay Foundation coordinates a Citizen's Submersed Aquatic Vegetation (SAV) Hunt program with
the DNR and the U.S Fish and Wildlife Service. This program is designed to verify SAV abundance and determine
species composilion in areas of the Bay thal have been photo-mapped. Volunteers are provided with SAV
identification guides and data sheets. SAV beds are located al low tide, and identification and verification samples
are taken
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LAKE MONITORING PROGRAM (cont)

LAKE MONITORING PROGRAM

Long-Term Ambient Monitoring

In 1986, the State initiated a long-lterm monitorning program of 50 lakes statewide The program was started to detect
trends in physical, chemical, and biological parameters over a 10-yr period and to evaluate the impacts of land use
aclivities on lakes. Sampling is conducted five times per year. The chemical/physical parameters sampled include

totat phosphorus, chlorophyll a, Secchi disk transparency, other nutrients, bacleria, and toxics (fish). The biological
parameters sampled included fish, macroinvertebrates, plankton, and macrophytes

Acid Lakes Program

The State in cooperation with the USGS is monitoring water quality parameters in three lakes in northern Wisconsin
and in adjacent ground water

Trophic State Classification Program

The Trophic State Index (TSI) is correlated with water clarity, phosphorus, and chlorophyll a measures to evaluale the
degree of eutrophication. Data are derived from sampling of water quality parameters and from LANDSAT data

Citizen Monitoring Program

In 1986, the State initiated the Self-Help Monitoring Program. Volunteer-collected water quality data (Secchi disk
transparency) on 129 lakes in 39 counties statewide have been assembled Sampling is conducted 4 to 25 times

each year lor transparency.
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RIVER MONITORING PROGRAM

Ambient Monitoring Network

The State obtains water quality data from a fixed-station surface water monitoring network operated by the USGS al
sites above and below selected dischargers rather than monitoring NPS poflution The State Water Quality Agency
conducts no instream biological monitoring. The State Fisheries Agency provides information used in the
classification of State waters.

Toxics Monitoring

The State, through the Wyoming Game and Fish Department, conducts fish sampling for residue analyses

LAKE MONITORING PROGRAM

The State does not currently have an active lake monitoring program for assessing pollution problems.
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NH Some industrial and some municipal facilities require Dischargers are not required to conduct biosurveys
acule static toxicity testing with two species (Daphnia
sp.) and fathead minnows (Pimephales promelas) The State does not conduct biosurv_ys relative 1o point

source dischargers
The State conducts acute Daphnia pulex toxicily tests at
about 40 facilities per year and concurrently a similar
toxicity lest is conducted upsiream and downstream
from the discharge During FY88, the State comple-
mented its acute loxicity screening program by adding
chronic toxicity testing capabilities using Ceriodaphnia
dubia The chronic toxicity capabilities are ulilized not
only for whole effluent screening but for instream investi-
gations during low tlow conditions
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Bioassay testing

Biosurveys

NJ

Toxicily testing is required at selected industrial and
municipal facilities using acute static renewal fathead
minnow (Pimephales promelas) tests in freshwater and
sheepshead minnow (Cyprinodon variegatus) or mysid
shrimp (Mysidopsis bahia) tests in seawater. Tesling is
generally conducted quarterly, but may be required
monthly in cases where complex wastewaters are dis-
charged Some permits require 7-d fathead minnow or
21-d Daphnia sp. tests on complex industrial waste-
waters

The State conduclts on-site acute toxicity tests with
biuegills (Lepomis macrochirus) and fathead minnows
using a mobile bioassay laboratory. Chronic bioassay
tesling has nol been initiated

Ames/Salmonella testing is conducted where effluents
show potential for mutagenicity.

Dischargers are not required to conducl biosurveys

The emphasis in Stale monitoring has been on point
sources.

intensive studies at four to six sites per year are
conducted to assess macroinvertebrale, fish, and
periphyton communities.

Fixed-station ambient biomonitoring is conducted at 14
stations (periphyton community) and 18 slations (macro-
invertebrate community); however, this is not conducted
every year.
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Biosurveys

NY

Specitic industrial and municipal permits require acute
static renewal toxicity tests using Daphnia and fathead
minnows (Pimephales promelas) and may require
chronic bioassay testing on a site-specific basis

The State conducts chronic 7-d Ceriodaphnia tests on
50 ambient receiving water siles per year using a mobile
bioassay laboratory.

The State conducts both acute and 7-d chronic
Ceriodaphnia tests on six water samples collected as
part of the Rotating Intensive Basin Study (RIBS)
program.

Dischargers are not required to conduct biosurveys.

The State collects macroinvertebrates at 38 trend
monitoring sites and at 50 special survey sites per year.
The State has been using macroinveriebrates to assess
water quality since 1972 and has conducted in situ
monitoring of toxic substances with these organisms.
The State's Stream Biomonitoring Unit has developed a
computerized dala slorage system for handling macroin-
veriebrate survey data. Using dBase Ill, the system will
manage the storage, retrieval, and manipulation of data
and should be adaptable to uploading into EPA BIOS.

Macroinveriebrates are collected two to six times at each
Rotating Intensive Basin Study (RIBS) site and are
analyzed for community structure (species richness,
dominance, biotic index) The macroinvertebrate
monitoring involves six multiplate collections on large
streams or two rapid bioassessments (kick samples) on
small tributaries.
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NM

Specific industrial and municipal permits may require
acute 48-hr slatic and 7-d chronic toxicity testing EPA
Region 6 requires that major industrial and municipal
facilities conduct chronic bioassay testing using the 7-d
Ceriodaphnia and 7-d fathead minnow (Pimephales
promelas) test. Acute bioassay lesting with these
species is required in some situations in place ol chronic
testing.

The State does not currently conduct bioassay toxicity
testing but obtains some assistance from the Regional
Laboralory.

Dischargers are not required to conduct biosurveys

The State conducts 12 insiream waler qually studies at
approximately 40 sites per year where quantitative and
qualitative macroinvertebrate community structure is
examined. Macroinvertebrale community structure is
analyzed using the Winget and Mangum (1979) Biotic
Condition index (BCI) and the Shannon-Wiener diversity
index. These studies include both point and nonpoint
source pollution problems. Fish sampling is incorpor-
ated through assistance provided by the New Mexico
Department of Game and Fish.
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ND

Specific major industrial and municipal facilities are
required to conduct acute 48-hr static renewal toxicity
testing using Ceriodaphnia and acute 96-hr static
renewal toxicity test using fathead minnows (Pimephales
promelas) The State anticipates including a requirement
either for acute or chronic effluent testing in all major
permils reissued in 1989

The State is developing its toxicity testing capability to
include both acute and chronic Ceriodaphnia and
fathead minnow lests.

During 1987, EPA’s Duluth mobile bioassay laboratory
conducted bioassay testing at 19 stations on the Red
River and on eight treatment plant effluents.
Ceriodaphnia and fathead minnows were ulilized in
acute and chronic toxicity tests. Algal bioassays were
performed at EPA’s Corvallis Laboratory.

Dischargers are not required 1o conduct biosurveys

The State currently does not conduct biosurveys.
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NC

Specific induslrial and municipal facilities require
bioassay toxicity testing Requirements currently are
placed on all industrial, major municipal facilities, and
minor municipals with pretreatment facilities either upon
permit reissuance or new permit application When
waslewater flow exceeds 1% of receiving water 7Q10
flow, the chronic 7-d Ceriodaphnia dubia test is required.
Where waste stream flow rates are less, an acute slatic
Ceriodaphnia dubia or Daphnia pulex test may be used.

During 1986 and 1987, the Slate performed 1,226 acute
toxicity tests, 169 chronic studies, and 19 on-site toxicity
evaluations. The on-sile toxicity evaluations generally
consist of a battery of tests including a flowthrough 96-hr
fathead minnow (Pimephales promelas) study, a three
brood Ceriodaphnia reproduction test, two or more
acule static Ceriodaphnia toxicity tests, and extensive
chemical sampling The on-site toxicity evaluations are
conducted using a mobile bioassay laboratory.

Dischargers are not required to conducl biosurveys

Macroinvertebrale communities are assessed at 100
trend moniloring stations (80 freshwater and
approximately 10 estuarine sites) and at 60 special study
siles per year Macroinveriebrates assessments are
made using kick nets, sweep nels, chironomid collec-
lions, and visual inspections Waler quality is assessed
by determining total taxa richness, taxa richness of pollu-
tion-intolerant groups, and indicator assemblages
Estuarine macroinvertebrates are collected using a timed
effort employing sweep nets and fine mesh samplers In
addition, sediment grabs are evaluated for their infaunal
communily Water quality is assessed by determining
taxa richness and species composition The State is cur-
rently evaluating the applicability of EPA’s Rapid Bioas-
sessment Protocols for their monitoring program

Phytoplankton are evaluated at six sites from two lakes
(monthly) selected from a 40-lake monitoring network

The State conducts special before and after studies at
point source dischargers that include physical, chemical,
and biological sampling.
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OK

Specific industrial and municipal permits require an acute
48-hr Daphnia toxicity test EPA Region 6 requires that
both industrial and municipal majors conduct chronic
bioassay testing using the 7-d Ceriodaphnia and 7-d
fathead minnow (Pimephales promelas) test. Acute
bioassay testing with these species is required in some
situations in place of chronic testing depending on the
dilution the waste receives in the receiving waterbody

The State has conducled acute 96-hr in situ toxicity tests
of ambient water with sensitive indigenous fish, but has
no capabilities for conducting effluent toxicity tests using
EPA-recommended methods.

Dischargers are not required to conduct biosurveys

The biosurveys the State conducts involve fish, benthic
macroinveriebrates, and periphyton population analyses.
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OH

Specific industrial and municipal facilities require monthly
acute static 96-hr fathead minnow (Pimephales
promelas), acute static 96-hr Selenastrum capri-
cornutum, and acute static 48-hr Ceriodaphnia dubia
tests, or quarterly chronic 7-d Ceriodaphnia and fathead
minnow lesls.

The State conducts both acute static 48-hr Ceriodaphnia
dubia and acute static 96-hr iathead minnow tests three
times per year at 18-20 facilities and conducts 7-d Cerio-
daphnia dubia and fathead minnow chronic tests as
needed

The State does not operate a mobite laboratory

Dischargers are nol required to conduct biosurveys

The State has developed biological criteria for its rivers
and streams using a biosurvey/ecoregion approach A
set of least-impacted reference sites across the State
and within each of the five Ohio ecoregions were
carelully selected and sampled for fish, macroinverte-
brates, and water column and sediment chemistry.
Based on these results, criteria for three biological
indices were derived: the Index of Biotic integrity (IBl) for
fish, the Modified Index of Well-Being (IwB) for fish, and
the Invertebrate Community Index (ICl) for macroinverte-
brates

Macroinvertebrate community monitoring is conducted
al siles associated with both point sources (20
dischargers per year) and nonpoint sources of poliution
as part of the Intensive Biological and Water Quality
Survey Program (10-15 river basins per year), and at 29
fixed stations (of which 10 are sampled annually and the
others are sampled on a rotating basis of 5 per year) Al
these stations, macroinvertebrates are collected using
both natural (dipnets and hand picking) and moditied
Hester-Dendy multiplate arlificial substrate samplers over
a 6-week period from June lo September

The State uses an invertebrate IC| based on ecoregions
to assess walter quality and compliance with standards
Habitat evaluations are also made at each sile

Fish populations are collected using electrofishing and
seining techniques two or three limes per year from June
to October at the same sites as the benthos for the
intensive surveys Waler quality and standards
compliance are determined using the 1Bl and the IwB for
each ecoregion A detailed qualitative habitat evaluation
index covering seven major characteristics of microhabi-
tats is used to assist with biocriteria application
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(cont)

COASTAL/ESTUARINE MONITORING PROGRAM (continued)
Puget Sound Ambient Monitoring Program

The Stale has initiated a comprehensive monitoring program for Puget Sound that integrates data collected on
sediment, water qualily, fish, and macroinvertebrates. Finfishes are monitored by the Depariment of Fisheries Near
shore habitat monitoring is conducted by the Department of Natural Resources, and intertidal shellfish monitoring is
conducted by the Department of Social and Health Services Marine sediment quality monitoring will be conducted
by the Washington Department of Ecology and the Puget Sound Authority. The monitoring includes evaluation of
macroinvertebrate community structure, exposure of the sediments to bioassay organisms, and chemical analyses
of sediments for toxics A total of 119 fixed stations are sampled in this program

Benthic macroinvertebrates are collected using a modified van Veen sampler and are identified to species or the
lowest taxonomic unit possible. The community analyses include: number of taxa and abundance; mean and
standard deviation for the number of taxa and abundance; Infaunal Trophic Index; Shannon-Wiener diversity, an
equitability measure; numerical dominance; and abundance of pollution sensitive and pollution tolerant species
Sediment bioassays are conducted on sampled sediment using a 10-day amphipod bioassay (Rhepoxynius
abronius), a 48-hr larval bivalve testing us%? the Pacific oyster (Crassostiea gigas) or Blue Mussel (Mytilus edulis),
and a sediment Microtox" bioassay Sedifnents are analyzed for 13 metals, volatile organic compounds,

base/neutrals, and acid exiractables.
Toxics Monitoring Program
Toxics monitoring in marine waters is conducted as part of the State’s lixed-station monitoring network composed ol

53 stations. At 20 of these marine stations, fish lissues are analyzed for selected heavy metals and other toxic
substances.
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OR

Under old permit requirements, one municipal and most
industrial dischargers are required to conduct effluent
toxicity testing that usually consists of two acute static
96-hr bioassay tests per year using rainbow trout (Salmo
gairdneri), Ceriodaphnia, or fathead minnows
(Pimephales promelas)

Under new permit requirements, dischargers must
conduct chronic bioassays monthly for a 5-month period
under low flow conditions using two species for the lirst
year. After the first year, the most sensitive species is
tested monthly for 3 months under low flow conditions

The State conducts acute 96-hr toxicity tests for
evaluating effluent toxicity using Daphnia magna,
Hyaliela azteca, Gammarus sp., or fathead minnows

The State also screens major dischargers (both industrial
and municipal) for toxicity using a 21-d Daphnia magna
or 7-d Ceriodaphnia test and a chronic fathead minnow
test each year. The State screens some effiuénts using
the Microtox" test.

Each year, approximately 8 chronic 14-d algal assays
(Selanastrum capricornutum) are conducted to evaluale
the effects of different nutrient loads

Caged salmonid fish or caged invertebrate studies
upstream and downstream from potential poliutant
sources are also conducted. The State also has some
capabilities to perform freshwater sediment bioassays
using Chironomus.

Dischargers are not required to conduct biosurveys

Biological sampling has been a relatively small part of
the Stale's surface water monitaring program Macroin-
vertebrate community assessments are conducted
upstream and downstream from dischargers as part of
mixing zone studies. The macroinvertebrate community
assessment evaluates changes in communily coOmposi-
tion that cannot be attributed to habitat differences
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RIVER MONITORING PROGRAM
Ambient Water Quality Monitoring Network

The State maintains an ambient fixed-station monitoring network consisting of 27 sites sampled monthly statewide
for routine water quality parameters. Eight of the 27 sites are Ohio River stations sampled by ORSANCO

The State implemented a regional “mininetwork" that focuses on water quality in small watersheds, rather than in
maijor rivers providing monthly data for a continuous 12-month period for each watershed. When fully under way, 60
to 80 sites within six walersheds will be sampled annually.

Biological Monitoring Network

The State mainlains a long-term biological network consisling of 42 sites at which aquatic invertebrates are collected
annually using multiplale samplers. A number of these sites overlap with the 27 long-term water quahty monitoring
network siles. Phytoplankton samples are collected at 4 of the 42 slations.

The State in cooperation with the U S. Fish and Wildlife Service is conducting a survey and inventory of freshwater
mussel populations statewide

Toxics Monitoring Program

During each year as part of the flish tissue sampling program, samples for melals and peslicide analyses are
collected from 20 1o 25 sites (two samples per site, each composed of five fish) from sites throughout the State

Special Studies
Special studies (e.g , Kanawha River fish and sediment dioxin study) are conducted as needed The State
conducted intensive survey work on the Kanawha River on physical measurements, metals, and inorganic

conslituents. Also, the incidence of tumor formation (with the liver as the target organ) in resident fish populations
was evaluated by hislological analyses.

LAKE MONITORING PROGRAM

The Stale does not currently have a routine lake monitoring program Lake fishery surveys that include some basic
water quality parameters and information on physical conditions have been collected by State fisher biologists The
State also monitors for toxic substances in fish tissues

The trophic condition of the State’s public lakes has never been officially documented or scientifically determined
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Effluent bioassay testing is required for most major
industrial and municipal dischargers and may be placed
on minor permitlees as appropriate. A static 48-hr
Daphnia sp. test and a stalic 96-hr fathead minnow
(Pimephales promelas) test on whole effluents are
required semiannually.

Ambient bioassay tesling is conducted by the State in
cooperation with EPA Region 1 at various times for both
acute and chronic toxicity. Acute tests use Daphnia
pulex or Ceriodaphnia as the test species, while chronic
testing is conducted with Ceriodaphnia

Acule marine bioassay testing using the mysid shrimp
(Mysidopsis bahia) is conducted with the assistance of
the EPA Narragansett Laboratory.

Dischargers are not required to conduct biosurveys

The State conducls biosurveys coinciding with USGS
trend monitoring stations. Fullner multiplate (14 plate)
artificial subsirate samplers are placed at 17 sites to
evaluate the instream macroinvertebrale communities.
Species composition, diversity, and the physiological
condition of natural aquatic communilies are assessed

Macroinvertebrates (mostly aquatic insecl larvae) are
classified according to their tolerance of organic wastes
and are scored as tolerant, facultative, or intolerant

Numerous biological surveys are being conducted of
Narragansett Bay as part of the Narragansett Bay Project
funded by EPA’s National Estuary Program to assess
impacts of toxics, nutrient enrichment, land use impacts,
and the health and abundance of living marine
resources.
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All major industnal and municipal facililies are being
required o conduct acute bioassay tests of effluents
once per year using Ceriodaphnia and fathead minnows
(Pimephales promelas) These tests are conducted for
24 hr using 100% effluent. If mortality is > 10%, then
plans for a toxicity reduction evaluation must be
developed

The State currently has no whole effluent bioassay
testing capabilities

The EPA checks six facililies per year using acute static
renewal loxicily tests with Daphnia sp. and fathead
minnNows

Dischargers are not required o conducl biosurveys

The State monitors fish and macroinvertebrate
communities at 140 reference sites from eastern
Nebraska (Corn Belt Region) warmwater streams An
index of Biotic Integrity (I1Bl) and an Inveriebrate
Community Index (ICl) modified after an index used in
Ohio were used to evaluate use support Explanations
for observed community impairment are based on a
review of potential point source discharges upstream of
the sample site, habital quality ratings, and field recon-
naissance.
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Old permits require thal specific industrial facilities
conducl biomonitoring: either (1) a flowthrough 96-hr
test with bluegill sunlish (Lepomis macrochirus) or a
48-hr Daphnia sp. or mysid shrimp (Mysidopsis bahia)
test on whole effluents with some permits in addition
requiring instream biological assessments; or

(2) instream biological assessments only. New permits
no longer require biosurveys to be conducted Bioassay
requirements are dependent on the amount of dilution
afforded the etfluent. If the instream waste concentration
(IWC) is greater than 100:1, then only acute 48-hr testing
is required; if the IWC is less than 100:1, then chronic
testing is required. In some specific cases, both acute
and chronic testing may be required.

One permit also contains requirements for fish flesh
tainting, fish avoidance, and instream caged organism
assessments

All major municipal and minor municipal dlfchargers with
significant industrial contribution will be required to
conduct chronic 7-d Ceriodaphnia effluent testing as
permits are reissued Future permit requirements will be
directed toward an increased use of chronic Cerio-
daphnia tests and a decreased use of instream biological
assessments

The State currently operales a mobile bioassay
laboratory; however, its use will gradually be phased out.
With this shift in test emphasis, the State will be
conducting acute and chronic 7-d Ceriodaphnia tests on
effluents transported to the central State Laboratory in
Columbia, SC.

Currently, some industrial permits require only instream
biological assessments, and some require instream
assessments coupled with bioassay tests of whole
effluent. In the future, there will be a decreased
emphasis on biosurveys in new permits and in renewals
of older permits

Biological monitoring by the State at fixed stations
includes identification and enumeration of phytoplank-
ton, aqualic macroinvertebrates, an.' fish. Biosurvey
data evaluations include taxa richness, diversity, equita-
bility, and similarity. In addition, the State is currently
assessing many of the new metrics presented in the
EPA's Rapid Bioassessment Protocols

The State conducts special water quality studies,
including “‘before and after’’ studies, model verification
studies, or assessments of known water qualily problem
areas, including population dynamics information

The State conducts qualitative multihabitat biosurveys in
coastal/estuarine areas Biosurvey data are analyzed for
species compaosition and taxa richness
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Specific industrial and municipal permits require the
permittee to conduct acute bioassay loxicily testing
and/or perform instream bioassay testing Tesling is
performed on 100% effluent for 24 hr using fathead
minnows (Pimephales promeilas) as the test species
Greater than 10% mortality results in reopening of the
permit for revisions to existing limits Some permits also
require bioassay testing using effluent diluted to the
expecled low flow concentration to be found in the
receiving waterbody alter mixing.

The State has initiated chronic Ceriodaphnia dubia and
fathead minnow (Pimephales promelas) tests of some
industrial and municipal effluents for compliance
monitoring and conducts instream bioassay testing as
appropriate.

Some dischargers have been required to perform
instream biological assessments of macrainvertebrales,
at one upstream and one or two downstream locations
from a point source

The State conducts qualitative macroinveriebrate
sampling (rapid stream assessments) in streams in the
vicinity of 100-200 facilities per year. These studies are
quick and inexpensive methods for determining potential
problems through visual observation of the stream and
an evaluation of the benthos A delermination of the
level of wasteload allocation modeling and further chemi-
cal sampling is made based on the biosurveys
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Specific industrial and municipal dischargers are
required to conduct acute static 48-hr Daphnia and/or
chronic Ceriodaphnia tesling of effluents depending on
the amount of dilution afforded the effluent. EPA
Region 6 requires that both industrial and municipal
majors conduct chronic bioassay testing using the 7-d
Ceriodaphnia and 7-d fathead minnow (Pimephales
promelas) tesl. In marine walters, 7-d mysid shrimp
(Mysidopsis bahia) and 7-d sheepshead minnow (Cyprin-
odon variegatus) tests are required. Acute bioassay
testing with these species is required in some situations
in place of chronic testing depending on the amount of
dilution afforded the effluent.

The State does not currently conduct toxicity testing. A
contract laboratory conducls acute 48-hr daphnid or
chronic 7-d Ceriodaphnia tests for ambient waters with
salinities less than 5 ppt and conducts acute 48-hr mysid
shrimp tests on effluents for ambient waters with
salinities greater than 5 ppt. The State also receives
some assistance from the Regional Laboratory.

Dischargers are not required to conduct biosurveys

The State conducts instream assessments of macroin-
verlebrates and lish on 5-10 walerb. dies per year.

Currently, aboul five lield surveys involving 25 ambient
siles and 20 lacility discharges are conducled per year.
During FY89, the State will conduct 15-20 biosurveys that
will focus on toxic impacts and incorporate rapid bio-
assessment methods.
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Bioassay toxicity testing is required on specific major
induslrial and municipal permits. Either acute static 24-hr
fathead minnow (Pimephales promelas), Ceriodaphnia
dubia, and Daphnia magna) or flowthrough 96-hr fathead
minnow toxicity tesls using whole effluent and serial dilu-
tions are required

For 15-20 facilities, acute static 48-hr fathead minnow,
Ceriodaphnia dubia, and Daphnia magna toxicity tests
are performed as part of the Acute Static Screening test.
The State also conducts onsite flowthrough 96-hr (defini-
tive) fathead minnow toxicity tests using a mobile
bioassay laboratory and/or conducts 7-d chronic static
renewal tests with Ceriodaphnia dubia and fathead
MINNOWS.

In addition, two site-specific tests are employed in water-
quality-limited situations to modify effluent standards
using both a 96-hr fathead minnow and Dgphnia magna
test

Dischargers are not required to conduct biosurveys

The State is beginning to develop a biosurvey program;
however, it does not currently conduct biosurveys
associated with point source discharges

The State is planning to develop m “croinvertebrate
instream biocriteria and a comprehensive biological
survey program adapting EPA’s Rapid Bioassessment
Protocols. The State is also interested in developing fish
community biocriteria based on the ecoregion approach
using Karris index of Biological Integrity (IBI) metrics.
Collection of fish community data from reference sites
statewide has been initiated.
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There are no requirements for bioassay lesting in the
NPDES program, however, initiation of bioassay testing
is planned

The State is not currently conducling toxicity tests, but
future plans include initial State acute toxicily test screen-
ing of effluents using a 48-hr Daphnia pulex and a
chronic 7-d Ceriodaphnia test. The dischargers
identified in this screening as having toxic effluents would
be required lo conduct chronic 7-d Ceriodaphnia and
larval fathead minnow (Pimephales promelas) tests.

The State currently has the capabilities of conducting
acute toxicity testing but not for regulatory purposes.

A new program will require indirect dischargers to
monilor macroinvertebrates via rock basket substrates
upstream and downstream from each discharge with five
1o eight baskets per site  This program provides
instream biological assessment of discharge effects A
program of fish containment monitoring was started in
1986.

The State collects macroinvertebrates using Surber
samplers at 45 sites in an ambient biomoniloring nelwork
(ABN) and evaluates taxa richness, community diversity,
and other macroinvertebrate parameters Fish
populations are also sampled at selected ABN sites

The State also monitors fish populations at six sites to
assess long-term effecls of stream acidification on
headwalter fish populations.
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Specific industrial and municipal dischargers are
required to conduct toxicity testing using a static 48-hr
Daphnia pulex and fathead minnow (Pimephales
promelas) test or appropriate marine species toxicily
test

For large marine dischargers, a three-species chronic
toxicity test is required monthly (less frequently on
smaller dischargers) using the sheepshead minnow
(Cyprinodon variegatus), the mysid shrimp (Mysidopsis
bahia), and the red algae (Champia parvula)

The State uses the Microlox" assay for screening of 30-
50 freshwater and marine effluents per year. This toxicity
testing method is currently the only in-house testing
capability The State currently owns a mobile bioassay
laboratory

The EPA Laboratory in Lexington and privale contractors
conduct acute toxicity testing using daphnids and
fathead minnows and chronic tests using Ceriodaphnia
and fathead minnows.

Marine bioassay testing is conducted by a contractor
using Mysidopsis bahia. In addition, caged blue mussel
(Mytilus edulis) bioaccumulation studies are being
conducted. Marine sediment elutriate bioassays are

- being evaluated for use by the State

Dischargers are not required to conduct surveys

The State collects macroinvertebrates at 25 stations per
year by a rapid 5-min kick sampling technique and
identifies the first 100 organisms {0 genus Or species
level. The taxonomic data are then compiled to deler-
mine the status of various criteria used o rank water
quality: species richness, distribution (balance), EPT val-
ues (number of taxa in Ephemeroptera, Plecoplera, and
Trichoptera), percent-contribution of pollution tolerances,
feeding habits of the five numerically dominant species,
and Hilsenhoff Biotic index (HBI) Some ol these surveys
address point source discharges, while others are asso-
ciated with special studies.
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Specific industrial permits and municipatl permits with
treatment capacity over 5 MGD or pretreatment pro-
grams require bioassay toxicity testing that includes a
semiannual acule 96-hr, static, or static renewal test
using daphnids and fathead minnows (Pimephales
promelas) or appropriate saltwater species. In some
cases, lesling frequency may be increased and chronic
tesling may be required.

For several dischargers to the lower James River,
chronic 7-d Ceriodaphnia and fathead minnow lests or
chronic tests with the saltwater species (Mysidopsis
bahia) and the sheepshead minnow (Cyprinodon varie-
gatus) are required

The State conducts on-site static acule 48-hr and chronic
7-d lesting at specilic facilities using two mobile bioassay
laboratories: one conducts freshwater bioassays, and
the other conducls marine/estuarine tests Species used
in the State's bioassay lesting program in€lude: fathead
minnows, Ceriodaphnia, and Daphnia sp. for freshwater
and Mysidopsis bahia, the sheepshead minnow, and the
Atlantic silverside (Menidia menidia) for marine and
estuarine walers.

Some dischargers are required to complete receiving
walter assessments of the macroinvertebrate community,
and these instream tests will be increasingly required

The State conducts approximately 20 receiving waler
assessments per year using macroinvertebrate com-
munity studies.

The State maintains a 175-fixed-station trend monitoring
network for macroinvertebrate sampling Sampling is
conducted semiannually during the spring and fall. Four
major groups are evaluated: aquatic insects, molluscs,
crustaceans, and annelids. An evaiuation of community
structure (e.g., presence/absence, relative abundance,
and distribution) provides the basis for the biological
analysis of water quality. Afier the benthic macroinverte-
brate community is evaluated, an overall water quality
rating of good, 1air, or poor is assigned lo each station
Like water quality monitoring data, the biological data are
used in identilying and ranking Virginia's priority
waterbodies.



