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CHARGE TO THE WORKGROUP

The workgroup was charged with comparing existing water quality criteria and
standards with the water quality requirements found in the Chesapeake Bay Program
document, Habitat Requirements For The Chesapeake Bay Living Resources. Based on
this comparison, recommendations for the possible improvement of existing criteria and
standards were to be made as were any recommendations for the periodic updating of the
Habitat Requirements document.

WORKGROUP ACTIVITIES

The workgroup met on November 13, 1987 and on January 15, 1988. At the first
meeting, Mr. Frank Gostomski, Chief of EPA's Criteria and Standards Branch, explained
EPA's criteria development program. Attachment A includes a table of the existing EPA
water quality criteria along with a listing of the advisories and criteria EPA proposes for
development in the near future. As required by the Clean Water Act, the jurisdictions must
review and revised as appropriate their water quality standards every three years.
Attachment B presents the schedule for these triennial reviews for each of the Bay
jurisdictions.

Prior to the second meeting, a series of worksheets were developed which presented
each of the water quality parameters discussed in the Habitat Requirements document
(Attachment C). Each worksheet contains the relevant criteria and standards of each
jurisdiction along with the habitat requirements of individual species. These worksheets
were discussed and a variety of issues were raised.

For some parameters, the EPA criteria is either missing or insufficient to protect the
target species of the Habitat Requirement document. One reason for this is that EPA has
certain minimum data requirements which must be met before criteria are developed and for
some parameters, the required data may not be available. Another reason as stated in,
Quality Criteria for Water, EPA 440/5-86-001, is that: "Water quality criteria are not
intended to offer the same degree of strategy for survival and propagation at all times to all
organisms”. Therefore, the most sensitive organisms may not be protected by some EPA
criteria. In such cases, the EPA recommends that special standards be considered based on
the presence of sensitive species.

For many other parameters, the existing EPA criteria, as well as the water quality
standards adopted by the jurisdictions are more stringent than the numbers in the Habitat



Requirements document. This is due primarily to the differences in the approaches used in
developing the criteria versus the habitat requirements. The EPA criteria are based upon
data derived from a large number of species which may include species more sensitive to
the chemical than the species targeted in the Habitat Requirements document.

GENERAL RECOMMENDATIONS

Examination of the existing standards and criteria in conjunction with the Habitat
Requirements document yielded several general recommendations:

1. Information about existing water quality criteria and standards should be
incorporated into future revisions of the Habitat Requirements document. The
appropriate criteria or standards can either be incorporated into the matrices of
individual species or listed in an appendix to allow users of the document easy
reference to this information.

2. The Habitat Requirements document should be used to assist the jurisdictions in
assessing whether regional water quality standards should be adopted. The
document should not be used as the sole rationale for changing water quality
standards.

3. More specific references should be included in the Habitat Requirements document
for each toxic parameter value listed in the Habitat matrices. In the present
document, it is difficult to determine the sources of some of the toxicity information.

4. Parameters should be examined to determine the need for and feasibility of varying
habitat requirements based on salinity. The toxicity of several metals varies based on
the ambient salinity.

5. Participating agencies in the Chesapeake Bay Monitoring Program should reassess
the adequacy of their present monitoring programs with reference to the parameters
listed in the Habitat Requirements document and existing criteria and standards.

6. Any product ban or restriction on the use of a toxic material should be mentioned.
This would alert users of the document regarding the potential for the introduction of
that pollutant into the environment.

SPECIFIC RECOMMENDATIONS BY PARAMETERS

There are specific recommendations that can be made about individual parameters. For
practicality and ease of discussion, the individual parameters are divided into four groups:
conventional parameters, metals, biocides, and other organic chemicals. Each of these
groups presents different situations concemning the feasibility of developing useful water
quality objectives, criteria or standards. The remainder of the report contains brief
summaries of the workgroup's findings about specific parameters along with
recommendations based upon these findings.



CONVENTIONAL PARAMETERS

k=

Temperature

EPA has a complicated process for the development of Temperature criteria. All
jurisdictions have adopted simplified criteria that are probably sufficient to protect the
target species. Pennsylvania has a new standard under development that is more
ecologically realistic than most existing standards. This standard takes into account
various life stages of fish species as well as seasonal changes in ambient temperatures.
It is recognized that this approach may be difficult to implement and enforce.

Recommendation: Other jurisdictions should examine the approach
Pennsylvania is considering.

Light Related Paramete rbidi hi depth, light intensity, light extinction
fficient (k n li

These parameters are important water quality indicators. Research has shown that
many of the ecological problems in the Bay are related to declining light quality.
Presently, there is some consideration given to these parameters in management
programs through the following means:

1. BMP's are targeted to areas with highly erodible land.

2. Many jurisdictions have local ordinances which govern erosion and sediment
control practices.

3. There are suspended solids and color limits in many NPDES permits.
4. Water quality planners are generally aware of the importance of these parameters.

However, at the present time, there is little focus on using these parameters as criteria
or standards. Developing meaningful or implementable standards may be a difficult
task. These parameters are often a function of natural causes and can be highly variable
in both time and space. Furthermore, they are largely related with non-point source
dominated problems and criteria and standards programs are traditionally more useful in
dealing with point source problems.

Recommendation: Further consideration needs to be given to whether these
parameters can be used by management agencies as standards, criteria, or "guidelines".
Improvements in the understanding and usefulness of these parameters would allow
agencies to focus BMP's in areas where impacts on water clarity has been demonstrated
rather than on the potential for pollution (i.e. areas with highly erodible land). Also,
improve information would be valuable to water quality planners.

Chlorophyll

There are presently no chlorophyll criteria/standards though it is widely recognized as
an important water quality variable. It is a highly variable biological parameter and
deleterious levels are very site specific. For these reasons, it may be difficult to
develop as a standard. However, it is still valuable as an "indicator" of areas with
potential water quality problems. Virginia has used chlorophyll as the primary basis for



for designating "nutrient enriched waters" in its proposed water quality standard. The
designation of "nutrient enriched waters" is then used as justification for the
implementation of management strategies.

Recommendation: Research should focus on approaches that may be used to
determine deleterious levels of chlorophyll under estuarine conditions at varied
salinides.

issolved Inorganic Ni issolved Inorgani h

These parameters are also good "indicators” of areas with potential water quality
problems. There are currently no criteria or standards for these parameters. It would
be very difficult to develop any because of the high natural variability and the very
confounding influences of biological cycling. Most jurisdiction are presently
attempting to control nitrogen and phosphorus without the use of criteria and standards
(through phosphate bans, NPDES permits, BMPs). Pennsylvania uses mathematical
modeling and a "trophic index" for determining allowable phosphorus loadings to
freshwater systems.

Recommendation: Applied research should focus on linking excessive levels of
Dissolved Inorganic Nitrogen and Dissolved Inorganic Phosphorus to the decline of
submerged aquatic vegetation and as causal factors in the shift in planktonic community
structures from diatoms toward less desirable smaller sized dinoflagellates and
cyanobacteria.

issolv xygen, Ph ini

The current criteria and standards for these parameters are sufficient to protect the target
species. EPA has recently revised the dissolved oxygen criteria.

Recommendations: The jurisdictions should consider the revised water quality
criteria for dissolved oxygen during their next triennial reviews.

Alkalinity
Only Pennsylvania has adopted criteria for alkalinity.

Recommendation:  Virginia, Maryland and the District of Columbia should
examine the need for adoption of alkalinity standards.

Total Hardness

No criteria or standards for hardriess have been adopted by EPA or any of the
jurisdictions.

Recommendation: Virginia, Maryland, Pennsylvania, the District of Columbia and
EPA should examine the need for the development of criteria/standards for total
hardness.

Chlorine

The criteria and standards that exist are probably sufficient. Pennsylvania is the only
jurisdiction with no criteria although new advanced treatment candidates are required to



provide facilities for dechlorination. In Pennsylvania, a chlorine criteria is also
imposed in specific situations where it has been determined that chlorine is impacting
designated stream uses.

Recommendation: Pennsylvania should reexamine the need to adopt standards for
chlorine.

METALS
1. Cadmium

The existing criteria/standards may not be protective of striped bass. This is
acknowledged in EPA's criteria.

Recommendation: Jurisdictions should examine the need for adoption of special
cadmium standards for striped bass spawning areas.

2. Zing

All jurisdictions except Maryland have adopted criteria or standards. The present
criteria/standards, though lower than EPA criteria, are close to the levels that would
harm hard clams. Zinc anodes on boats may be a significant source of zinc.

Recommendation: Research should focus on examination of the possible impact

of zinc in hard clam grounds. Maryland should examine the need to adopt Zinc
standards.

3. Aluminum

Pennsylvania is the only jurisdiction with any standard. Aluminum is of concern in
striped bass spawning areas. EPA has a draft document in preparation.

Recommendation: Jurisdictions should consider the adoption of standards when
EPA criteria are available.

4. Nickel

All jurisdiction except Maryland have criteria or standards. These criteria and standards
may not protect white perch.

Recommendation:  Further examination of the information on the toxicity of nickel

should be conducted. Jurisdictions should consider the need to adopt special nickel
criteria for white perch habitats.

5. Manganese
Pennsylvania and Virginia have sufficient standards.

Recommendation: Maryland and the District of Columbia should examine the need
for adoption of manganese standards.



6. Silver, Mercury, Copper, and Lead

EPA criteria and sufficient state standards exist for all these parameters in
Pennsylvania, Virginia, and the District of Columbia.

Recommendation: Maryland should examine the need for adoption of state
standards for silver, mercury, copper and lead.
BIOCIDES

Herbicides and pesticides present difficulties for the setting of meaningful and
enforceable criteria and standards. Monitoring for these compounds is difficult because of
the non-point source nature of the input and the episodic timing of the input. Some of these
compounds are already banned or their use restricted.

1. Aldrin, Toxaphene, and Dieldrin

Sufficient criteria exist for these compounds.
2. Endrin

Sufficient criteria exist for these compounds.

Recommendation: Information concerning the banning or restricted use of any of
these compounds should be incorporated into the Habitat Requirements document.

3. Atrazine

Pennsylvania is the only jurisdiction with standards. However, the Pennsylvania
criteria may not be protective of the SAYV.

Recommendation: Jurisdictions should consider the need for setting special
standards for atrazine to protect SAV habitats.

4, Paraquat and Diquat

Pennsylvania is the only jurisdiction with criteria.

Recommendation: Virginia, Maryland, and the District of Columbia should
examine the need for adoption of standards for Paraquat and Diquat.

5. Chlordane

Pennsylvania, Virginia, and the District of Columbia have sufficient standards.
Recommendation: Maryland should examine the need for Chlordane standards.
6. Malathion

Only Virginia and Pennsylvania have adopted criteria/standards for this compound.



Recommendation: Maryland and District of Columbia should examine the need for
adoption of criteria/standards for Malathion.

Dichlorophenoxy Acetic Acid
Pennsylvania is the only jurisdiction with standards.

.Recommendation: Virginia, Maryland, and District of Columbia should examine
the need for adoption of standards.

Trichlorophenoxy Acetic Aci
This compound effects striped bass and there are no criteria and standards adopted.

Recommendation:  All jurisdictions should examine the need for the adoption of
criteria and standards for this compound.

DDT

All jurisdictions have sufficient criteria.

10. ITBT

Pennsylvania has a chronic standard. The other jurisdictions are in the process of
developing standards.

Recommendation: Maryland, Virginia, and the District of Columbia should
continue their standard development process.

OTHER ORGANIC CHEMICALS

The input of these compounds is largely from point sources. Therefore, the adoption

of criteria and standards would aid in setting NPDES permit limits.

L.

Phenol
Only Virginia and District of Columbia have criteria.

Recommendation: Maryland and Pennsylvania should examine the need to adopt
criteria and standards. All jurisdictions should examine the expression and intent of
their criteria.

Orthodichlorobenzene, Trichlorobenzene

Only Pennsylvania has criteria.

Recommendation: Virginia, Maryland, and District of Columbia should examine
the need to adopt criteria and standards. The LC5O for this compound is very high.
Monitoring data should be examined to see if environmental levels are high enough to
consider adoption of standards.
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ATTACHMENT A

CRITERIA PROPOSED BY EPA FOR DEVELOPMENT IN THE NEAR
FUTURE

iteri

Acrolein (no saltwater criteria)

Acrylonitrile (no saltwater criteria)
Aluminum (draft criteria dated 2/18/86 rec'd)
Analine (no saltwater criteria)

Antimony I

Chloroform (no saltwater criteria)
Diethylhexyphthalate

Dimethylphenol

Hexachlorobenzene

Hexachlorobutadiene (no saltwater criteria)
Organotins

Phenanthrene

Phenol (no saltwater criteria)

Silver (no saltwater criteria)
Tetrachloroethylene (no saltwater criteria)
Thallium (no saltwater criteria)

Toluene (no freshwater criteria)

Tributyltin (advisory {9/14/87] rec'd) - criterion expected in FY'90
1,2,4, Trichlorobenzene

2,4,5, Trichlorophenol
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ATTACHMENT A

ADVISORIES/CRITERIA PROPOSED BY EPA FOR DEVELOPMENT
IN THE NEAR FUTURE

Advisories

Bis-2 chloroethyoxymethane
Carbazole

Chlorides (freshwater only)
Chlorinated Styrenes

Cobalt

Diaminotoluene

Dibenzofurans
Dimethylsulfoxide
1,3,-Dinitrobenzene

Dioxins (other than 2,3,7,8-TCPP)
Microbiological

Nitroaniline

Nitrogen

p-dioxane

Phosphates

Polychlorinated diphenyl ethers
Styrene

Tetramethyl lead

Xylene
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ATTACHMENT B

SCHEDULE FOR TRIENNIAL REVIEWS OF WATER QUALITY
STANDARDS

MARYLAND
Triennial review of all water quality standards in 1988.

PENNSYLVANIA

Triennial review of all water quality standards in 1988. Proposed rulemaking presented
to Water Quality Board in January. Public hearings to be scheduled in near future,

VIRGINIA

Triennial review completed in 1987. Initiate process for the next triennial review
during the next fiscal year. Water Control Board has directed staff to initiate process to
incorporate EPA toxics criteria into standards when national guidance received from EPA.

WASHINGTON, D.C,

Plans to review and revise water quality standards by December 1988.
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ATTACHMENT C

WORKSHEETS FOR THE COMPARISON OF WATER QUALITY
CRITERIA AND STANDARDS WITH CHESAPEAKE BAY HABITAT
REQUIREMENTS

The enclosed worksheets were developed to compare Water Quality Criteria and
Standards of EPA and the Bay jurisdictions with the Chesapeake Bay habitat requirements.
The following references were used:

o Habitat Requirements For Chesapeake Bay Living Resources: A report from the

Chesapeake Bay Living Resources Task Force, U.S. EPA, 1987.
o Quality Criteria For Water - 1986, EPA 440/5-86-001.

o Water Quality Standards documents from Virginia, Maryland, Pennsylvania, and
the District of Columbia.

The parameters examined are as follows:

CONVENTIONALS METALS BI ES
Temperature Cadmium Aldrin
Turbidity Zinc Toxaphene
Secchi Depth Aluminum Dieldrin
Light Intensity Nickel Endrin
Light Extinction Coeff. Manganese Atrazine
Suspended Solids Silver Paraquat/Diquat
Chlorophyll Meércury Chlordane
DIN Copper Malathion ‘
DIP Lead Dichlorophenoxy Acetic Acid
Dissolved Oxygen Trichlorophenoxy Acetic Acid
pH DDT
Salinity TBT
Alkalinity
Total Hardness
Chlorine
THER ORGANI MICA
Phenol
Orthodichlorobenzene
Trichlorobenzene
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ATTACHMENT C

NOTES ABOUT JURISDICTIONAL POLICIES

Virginia:

Virginia has both criteria and standards. Unless otherwise footnoted as being State
standards, all values are criteria only. One basic distinction differentiates water quality
criteria from water quality standards. The standards are always mandatory while the
criteria are not. Criteria shall be utilized as mandatory requirements when in judgement of
the Board they are necessary to ensure the protection of the beneficial uses of the water
body. The agency will employ the criteria values or any others it deems appropriate in
establishing effluent limitations or other limitations necessary to protect the beneficial uses.
The Board may consider modifications to these criteria, on a case-by-case basis, dependent
upon a site-specific determination performed by the permittee which demonstrates that
alternate criteria are sufficient to ensure protection of water quality.

Maryland;

Maryland has only water quality standards. In cases where there are no established
State standards, MDE has a staff level working policy of using EPA's water quality criteria
in their NPDES permit program in the following manner. In most cases where they find
industries with toxics, they start with EPA's effluent guideline numbers. A mass balance is
calculated and compared to the Criteria to determine if the Criteria number is met. When it
isn't, the permit number will be made more stringent. On occasion, the effluent guidelines
might not include a number for a particular chemical in the effluent. They may include it as
_ a permit parameter based on Criteria numbers or some other basis.

District of Columbia:

The District of Columbia utilizes only standards. For those toxics where the District
has no numerical standard, a guideline value for Class C waters is 10 percent of the 96
hour LC50 for affected biota for short-term exposure. Class C waters are those waters
protected for aquatic life, waterfowl, shorebirds, and water-oriented wildlife. -

Pennsylvania;

Pennsylvania has both criteria and standards. Water quality standards are defined as a
combination of water uses to be protected and the criteria necessary to protect those uses.
Water quality criteria are defined as the levels of parameters that must be maintained or
attained to prevent or eliminate pollution. All of Pennsylvania's waters are protected for
fish and aquatic life, human health, and recreational activities; therefore, the most stringent
criteria necessary to protect any of these uses would be applicable. All criteria are thus
included in the "Fresh"” row.
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ATTACHMENT C
EPA CRITERIA: TEMPERATURE

Freshwater Aquatic Life

For any time of year, there are two upper limiting temperatures for a location (based on
the important sensitive species found there at that time): v

1. One limit consists of a maximum temperature for shert exposures that is time dependent
and is given by the species-specific equation:

Temperature (°C) = (1/b) (log1 [timemin] -a) - 20 C
where: log10 = logarithm to base 10 (common logarithm)

a = intercept on the "y" or logarithmic axis of the line fitted to
experimental data and which is available for some species from
Appendix II-C, National Academy of Sciences 1974 document.

b = slope of the line fitted to experimental data and available for some
species from Appendix II-C, National Academy of Sciences
document.

2. The second value is a limit on the weekly average temperature that:

a. In the cooler months (mid-October to mid-April in the north and December to
February in the south) will protect against mortality of important species if the
elevated plume temperature is suddenly dropped to the ambient temperature, with the
limit being the acclimation temperature minus 2Pt© C when the lower lethal threshold
temperature equals the ambient water temperature (in some regions this limitation
may also be applicable in summer).

or :

b. In the warmer months (April through October in the north and March through
November in the south) is determined by adding to the physiological optimum
temperature (usually for growth) a factor calculated as one-third of the difference
between the ultimate upper incipient lethal temperature and the optimum temperature
for the most sensitive important species (and appropriate life state) that normally is
found at that location and time.

or

c. During reproductive seasons (generally April through June and September through
October in the north and March through May and October through November in the
south) the limit is that temperature that meets site-specific requirements for
successful migration, spawning, egg incubation, fry rearing, and other reproductive
functions of important species. These local requirements should supersede all other
requirements when they are applicable.

or

d. There is a site-specific limit that is found necessary to preserve normal diversity or

prevent appearance of nuisance organisms.

Marine Aquatic Life

In order to assure protection of the characteristic indigenous marine community of a
water body segment from adverse thermal effects:

20



ATTACHMENT C

a. The maximum acceptable increase in the weekly average temperature resulting from
artificial sources is 1° C (1.8° F) during all seasons of the year, providing the
summer maxima are not exceeded;

and

b. Daily temperature cycles characteristic of the water body segment should not be

altered in either amplitude or frequency.

Summer thermal maxima, which define the upper thermal limits for the communities of
the discharge area, should be established on a site specific basis. Existing studies suggest
the following regional limits:

Short-term Maximum True
Maximum Daily Mean*
Subtropical regions (south of 32.20C (90°F) 29.40C (859 F)
Cape Canaveral and Tampa
Bay, Florida, and Hawaiti)
Cape Hatteras, N.C. to Cape 32.20C (90° F) 29.40C (85°F)
Canaveral, Fla.
Long Island (south shore) to 30.6° C (87° F) 27.80C (82°F)

Cape Hatteras, N.C.

(* True Daily Mean = average of 24 hourly temperature readings.)

Baseline thermal conditions should be measured at a site where there is no unnatural
thermal addition from any source, which is in reasonable proximity to the thermal discharge

(within 5 miles) and which has similar hydrography to that of the receiving waters at the
discharge.
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ATTACHMENT C

VIRGINIA WATER CONTROL BOARD:
SITE-SPECIFIC TEMPERATURE REQUIREMENTS

A. Criteria for Developing Site-Specific Temperature Standards

For any specified time of year there shall be two upper limiting temperatures for a
location based on temperature requirements of important sensitive species found at the
location at that time. These limiting temperatures are:

1. A maximum weekly average temperature that:

a. In the warmer months is determined by adding to the physiological optimum
temperature (usually the optimum for growth) for the most sensitive important
species (and appropriate life stage) that normally is found at that location and time; a
factor calculated as one-third of the difference between the ultimate upper incipient
lethal temperature and the optimum temperature for that species;

b. In cooler months is an elevated temperature that would still ensure that important
species would survive if the temperature suddenly dropped to the normal ambient
ternperature;

¢. During those seasons of reproduction meets specific site requirements for successful
migration, spawning, egg incubation, fry rearing, and other reproductive functions
of important species;

d. Ata specific site is found necessary to preserve normal species diversity or prevent
undesirable growths of nuisance organisms.

2. A tdme-dependent maximum temperature for short exposures.

Baseline thermal conditions shall be measured at a site where there is no unnatural
thermal addition from any source, which site is in reasonable proximity to the thermal
discharge (within 5 miles), and which has similar hydrography to that of the receiving
waters at the point of discharge.

Standards development should be in accordance with Water Quality Criteria 1972: A
Report of the Committee on Water Quality Criteria and Quality Criteria for Water, U.S.

EPA.

B._316 (a) Determinations

A successful demonstration concerning thermal discharge limits carried out under
Section 316(a) of the Clean Water Act shall constitute compliance with the temperature
requirements of these standards. A successful demonstration must assure the protection and
propagation of a balanced indigenous population of aquatic species and wildlife in or on the
water into which the discharge is made. When making a determination concerning thermal
discharge limits under Section 316(a) of the Clean Water Act, the Board shall provide
notice and opportunity for a public hearing.
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